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1 Supplementary Table 1. Summary of studies of AMR in bloodstream infections, UTls, meningitis in SSA, 2013-2016

Author

Acquah et
al.?

Christopher

etal’

Endris et
al.”

Isendahl et
a|.12

Labi et al.®?

Lunguya et
al4

Location;
Study
dates

Ghana;
2011-2012

Tanzania;
2011-2012

Ethiopia;
2012

Guinea-
Bissau;
2010

Ghana;
2010-2013

DRC;
2007-2011

Age range
(population
type)

Children; 0-14
yrs.

Children; 2-60
months.

Children and
adults

Children;
specific ages
not specified

NR

0-70 yrs.

Clinical
Inclusion
Criteria

Sepsis not
otherwise
specified

Fever

Fever;
Parasitolo
gically
confirmed
VL; SIRS

Fever,
tachycardi
a

Clinical
inclusion
criteria not
specified

Clinical
suspicion
of
bacteremi
a caused
by a local
or

Clinical
Syndrome

Bacteremia

Bacteremia

Bacteremia

Bacteremia

Bacteremia

Bacteremia

Total
Number
of
Samples

331

317

83

372

23708

9634

Prevalence
of positive
cx, N, %

86/26%

21/6.6%

16/19.3%

46/12%

181/6.5%
(Salmonella
only).

989/10.3%

Mortality

Rate

NR

2.8%

NR

NR

NR

NR

ESBL Testing,
Method,
Organisms

NR

Y, 25%, double-
disk diffusion
method

E.coli
K.pneumoniae
Citrobacter spp.

NR

Y, 4.3%, Check-
MDR Multiplex
PCR (Check-
Points)

K.pneumoniae

NR

Y, ¥3.9%, 1.3%,
Vitek 2
(bioMérieux),
confirmation by
double-disk
diffusion method

Common
Isolates

E. coli 6.9%

K. pneumoniae 6.9%
Klebsiella spp. 6.9%
P. aeruginosa 3.5%
S. pneumoniae 1.2%
S. typhi 6.9%

NTS 2.3%

S. aureus 32%

CoNS 29%

Beta Hemolytic
Strep 1.2%

E. coli33%

K. pneumoniae
28.6%
Pseudomonas spp.
9.5%

Salmonella spp.
4.25%
Enterobacter spp.
4.25%

E. coli 6.3%
Klebsiella spp.
12.5%

MSSA 56.2%

MRSA 12.5%

S. pneumoniae 6.3%

S. aureus 56%

S. pneumoniae 8.7%
E. coli 4.3%

S. typhi 6.5%

NTS 10.9%

K. pneumoniae 6.5%
Enterococcus spp
4.3%

S. typhi 36.5%
NTS 63.5%

NTS 23.6%

S. typhi 20.3%
*Salmonella spp.
only reported
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systemic Salmonella
infection typhimurium
Salmonella spp.

Mahende Tanzania; Children; 2-59 Fever Bacteremia 808 26/3.2% NR NR E. coli 3.8%

et al.t® 2013 months S. typhi 65.4%
S. pneumoniae
15.4%
NTS 7.7%
S. aureus 3.8%
Enterobacter
cloacae 3.8%

Moon et Mozambiq NR Fever Bacteremia 258 39/15.1% 2.6% NR E. coli 5.1%
al.b ue; 2012 Salmonella spp.
79.5%
- S. typhi 5.1%
-NTS 71%

S. pneumoniae 10%

Musiime et Uganda, Children; 3 Fever Bacteremia 848 123/14.5% 7% Y, 60%, Phoenix E. coli 4%
al.t Zimbabwe months to 17 (Becton- K. pneumoniae 5%
; 2007- yrs. Dickinson) S. aureus 9%
2011 S. pneumoniae 28%
K.pneumoniae Salmonella spp. 5%
Obaro et Nigeria; Children; 0-60 Fever, Bacteremia 10133 1066/10.5% 13% NR S. typhi 31.8%
al.1® 2008-2015 months altered overall NTS 8.7%
mental mortality.
status, 3.2% for
dehydratio Salmonell
n, a typhi.
diarrhea,
convulsion
s/seizures
Preziosi et Mozambiq Greater than 18 Fever, Bacteremia 841 63/7.5% 18% Y, 13.6%, double- E. coli 24%
al.t? ue; 2011- yrs. admission mortality  disk diffusion K. pneumoniae 6.8%
2014 in past in patients method S. aureus 28.5%
24h, no with - MSSA 13.5%
previous document  S.typhimurium - MRSA 15%
antibiotics ed Enterobacter NTS 17%
outcome,  spp. S. pneumoniae 5%
of these K.pneumoniae P. aeruginosa 1.7%
23.2% E.coli Enterococcus spp.
mortality 3.4%
with
bacteremi

a



Wasihun et
al.s

Abejew et
al.l

Akingbade
etal.®*

Irenge et
al.®

Kibret al
al.®

Ochada et
a|.19

Renuart et
al.?

Ethiopia;
2014

Ethiopia;
2002-2011

Nigeria;
NR

DRC;
2012-2013

Ethiopia;
2003-2010

Nigeria;
NR

Botswana;
2007-2010

1-81 yrs.

All ages

NR

0-75 yrs.

1-85 yrs.

0-50+ yrs.

Not fully
specified; 0-100
yrs.

Fever

Sepsis not
otherwise
specified

UTI Sx.
(dysuria,
freq.,
urgency)

UTI
symptoms

Clinical
inclusion
criteria not
specified

Clinical
inclusion
criteria not
specified

Clinical
inclusion
criteria not
specified

Bacteremia

uTl

uTl

uTl

UTI

uTl

UTI

115/23% NR

680/27.35% NR

NR NR

643/23.6% NR

319/22.7% NR

88/29.3% NR

744/51.7% NR

NR

NR

NR

Y, 15%, double-
disk diffusion
method

E.coli
Enterobacter
spp.
Klebsiella spp.

Citrobacter spp.

Proteus spp.
Acinetobacter

spp.

NR

NR

Y, 11%,
Microscan
WalkAway
(Siemens
Healthcare
Diagnostics)

E.coli
Proteus spp.
Klebsiella spp.

S. aureus 35.7%

E. coli 10.4%

S. typhi 6.9%
Klebsiella spp. 2.6%

E. coli 60.3%
Pseudomonas spp.
8.7%

S. aureus 7.4%
Klebsiella spp. 9%

Only E. coliisolates
included

E. coli 58.5%
Klebsiella spp.
21.9%
Enterobacter spp.
16.2%

E. coli 63.6%
Klebsiella spp. 8.5%
Proteus spp. 8.2%
Pseudomonas spp.
6.9%

S. aureus 3.8%
Enterobacter spp.
2.2%

E.coli21.6%
K.pneumoniae
15.9%

P.aeruginosa 10.2%
S.aureus 13.6%

E. coli 63%
Klebsiella spp. 14%,
7%

S. aureus 2%, 1%
Pseudomonas spp.
1%, 3%
Enterobacter spp.
2%, 2%
Enterococcus spp.
2%, 4%

Salmonella spp. <1%



Ochieng’ et Kenya; Children; 1 Fever,
al.1t 2010-2012 month to 20 headache,
yrs. nuchal

rigidity,
lethargy,
dehydratio
n, Gl
symptoms,
bulging
fontanelle,
signs of
local
infection
at shunt
site

2
3
4

Meningitis

127

53/41.7%

4%

NR

S. aureus 24.5%

- MSSA 15.1%

- MRSA 9.4%
Other Staph species
26%

GNB 40%
Streptococci 6%
Mixed infection 4%

*NS=not specified. NR=not reported. Y=yes. ¥ Two different ESBL testing methods used: 3.9% by VITEK2 and 1.3% by double-disk diffusion.



5 Supplementary Table 2. Microbiologic analysis and methods of selected studies

Author

Abejew et al.*°

Acquah et al.?

Akingbade et al.'

Christopher et
al.®

Endris et al.”

Irenge et al.®

Method of Sample Method of Organism
Incubation Identification

Manual incubation Biochemical analysis

Bactec Biochemical analysis

Manual incubation Biochemical analysis

Manual incubation Biochemical analysis

Manual incubation Biochemical analysis

Manual incubation Biochemical analysis

CLsI

Method of antimicrobial Possible Identified

criteria susceptibility testing contaminants Contaminants

used

(Y/N)

identified N,%

(Y/N)
Kirby-bauer disk diffusion NS NR
Kirby-bauer disk diffusion Y 10, 3%
Kirby-bauer disk diffusion Y NR
Kirby-bauer disk diffusion Y 10, 3.2%
Kirby-bauer disk diffusion Y 4,4.8%
Kirby-bauer disk Y NR

diffusion; E-test



Isendahl et al.*2

Kibret al al.®

Labi et al.®?

Lunguya et al.*

Mahende et al.®

Moon et al.®

Musiime et al.*

Manual incubation VITEK2 N
Manual incubation Biochemical analysis Y
Bactec Biochemical analysis; BBL Crystal Y

Enteric/Nonfermenter
identification system

Manual incubation Biochemical analysis; VITEK2 Y
Bactec Biochemical analysis Y
Bactec Biochemical analysis Y
Bactec Phoenix Y

Kirby-bauer disk Y
diffusion; E-test; VITEK2

Kirby-bauer disk diffusion NS

Kirby-bauer disk diffusion N

E-test; VITEK2 N

Kirby-bauer disk diffusion Y

Kirby-bauer disk N

diffusion; E-test

Kirby-bauer disk Y
diffusion; Phoenix

117/31%

NR

NR

NR

36/58.1%

NR

52,41%



Obaro et al. 8

Ochada et al.*®

Ochieng’ et al.}!

Preziosi et al.'’

Renuart et al.?

Wasihun et al.*

Bactec Biochemical analysis; APl 20E

Manual incubation Biochemical analysis

Other Not specified
Bactec Biochemical analysis
Bactec Biochemical analysis

Manual incubation Biochemical analysis

Y Kirby-bauer disk diffusion NS

Y Kirby-bauer disk diffusion N

NS NS N

Y Kirby-bauer disk Y
diffusion; VITEK2

Y Kirby-bauer disk diffusion N

Y Kirby-bauer disk diffusion N

NR

NR

NR

CoNS and
diphtheroids
discarded
prior to
analysis; 50,
5.9%
considered
contaminants
after this

NR

NR
*NS=not

specified.
NR=not
reported.
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Number of Studies
- Four Studies
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Two Studies
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45 Supplementary Figure 1. Study locations by country and number of studies per country. *Black fill denotes countries not included
46 in this review. Only sub-Saharan African countries included with the exception of South Africa.
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Supplementary Figure 2a. E. coli resistance to 3rd generation cephalosporins. 2b. E. coli resistance to fluoroquinolones. 2c. S.
pneumoniae resistance to penicillin.

Search Terms

PubMed was searched with the terms "Drug Resistance, Bacterial"[Mesh] OR “antimicrobial
drug resistance”[tiab] AND “Microbial Sensitivity Tests”[Mesh] OR “Anti-Bacterial
Agents/therapeutic use”[Mesh] OR “antimicrobial susceptibility”[tiab] AND "Africa South of the
Sahara"[Mesh] OR “sub-Saharan Africa”[tiab] NOT ("South Africa"[Mesh] OR “South

Africa”[tiab])). Filters were publication date from 02/01/2013 to 22/03/2016 and human



66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

studies. Embase was searched with the terms 'antibiotic resistance'/exp OR 'antimicrobial drug
resistance':ab,ti AND 'antiinfective agent'/exp/dd_dt OR 'microbial sensitivity test'/exp OR
'antimicrobial susceptibility':ab,ti AND 'africa south of the sahara'/exp OR 'sub-saharan
africa':ab,ti NOT ('south africa'/exp OR 'south africa':ab,ti). Filters were 2013 to 2016 and
humans. We also searched African Journals Online (AJO) with the terms “antimicrobial drug
resistance” AND “antimicrobial susceptibility” AND “sub-Saharan Africa.” Cochrane Library was

searched with the same search string as AJO.

Exclusion Criteria

Of the 120 full text articles screened, 96 articles in total were excluded. 46 included samples
obtained from non-sterile sites?°%°, 29 were not associated with a disease process®4, 6 were
studies on gonorrhea or other STDs*>1%, 3 were pooled data or meta-analysisi®*103, 2 were
case reports, reviews or commentaries'%419> 1 did not report sufficient susceptibility data'®®, 1
did not test enough unique isolates'®’, 1 was a poster presentation or abstract!%, 1 was in the
wrong country (outside sub-Saharan Africa)®, 1 included pathogens that were inconsistent
with the clinical scenario!, 2 were studies of environmental samples*112, 2 were duplicate
studies not screened out previously and 1 full text was not able to be retrieved. 24 studies were
included for data extraction and an additional 5 studies were excluded during data extraction; 1
was a letter to the editor that did not describe methods or report susceptibilities!?, 1 included

samples from non-sterile sites!!4, 1 did not report complete antimicrobial susceptibilities!>,

and 2 were not associated with a disease process!'117,
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