
Supplementary Table 1. Geographical distribution, species, clones, and resistance mechanisms of antibiotic-resistant Gram-positive bacteria 

isolated from humans in Africa from 2007-2019. 

Country 

(n)1 

Year Organism/ 

Species (n)2 

 

Specimen Sources (n)3 

 
Source 

Sample 
size 
(Resistant 
isolates) 

Clones (n)4 

 
  

Resistance genes/ 

mechanisms (n)5  

Antibiotic resistance phenotype 

(n)6 

MGEs 

(n)7 

Refer
ence 

Algeria 
 
 

2018 S.aureus(39
), 
CONs(6) 

pus, sperm, urine, 
vaginal discharge, 
wounds, cathetertips 
and secretions (45) 

45 ND tetM(29), 
tetK(18),ermC(6),aa
cA-
aphD(11),blaZ(23),
mecA(42) 

PEN 
(39),OXA(22),FOX(9),AMC(42),
GEN(4),ERY(17),KAN(9),TET(2
2),RIF(4),SXT(3) 

SCC
mec(4
2) 

 
1 

2016 E. faecalis 
(64),E. 
faecium(18),
E.galinarum(
2),E.casselifl
avus(1) 

Human(85) 85 E.faecium 
ST17(8),ST18(1), ST78(3) 

VanC(3) AMO(15),GEN(46),KAN(59),VA
N(2),SXT(60),CIP(51) 

ND  
2 

2015 
 

S. 
agalactiae 
(44) 

Vaginal swab (44) (44) ST1(9), ST19(14), 
ST10(4), ST158, ST166, 
ST233, ST460, ST521, 
ST677 

tet(M)(44), erm(B) 
(19), mefA/E (1), 
erm(A) (1) 

TET (44) ERY (13) 
 

ND 3 

2014 
 

 

S. aureus 
(159) 
 

Nasal swab (159) 

159 (9) ST80 (4), ST5 (2), ST22 
(2), ST535 (1) 

mecA (9) 
 

GEN ((3), TET (3), TOB(6) 
SXT(2) 
 

SCC
mec 
(9) 

4 

2013 S.aureus 
(85) Wound (85) 

85(73) ST239(60), ST80(10) mecA(73),ermA(29)
,ermC(3),aacA-
aphD(66),aphA(70),
sat(70),tetM(63),fos
B(72) 

PEN,ERY(13),TET, GEN(35), SCC
mec(7
3) 

5 

                                                           
1 Total number of studies per country 
2 Total number of isolates 
3 Total number of specimen source 
4 Total number of resistant clones 
5 Total number of resistant genes  
6 Number of different antibiotics any one isolate is resistant to 
7 Total number of MGEs 



2013 
 

S. aureus 
(64) 
 

Pus (47), venous catheters 
(7 tracheal aspirates (4), 
punction fluids (3), blood (2), 
urine (1)  

(64) ND mecA (64) MET (64), OXA (64), FOX (64) 
 

SCC
mec 
(64) 

6 

2012 
 

E. faecium 
(80), E. 
faecalis (39) 
E. 
gallinarum 
(4), E. 
raffinosus 
(1), and E. 
durans(1). 
 

Urinary (85), cutaneous (24), 
blood (14), pus (2) 
 

125 (108) ST 317 (33), ST51(20), 
ST52(11), ST175 (8), 
ST78(25), ST578(4), 
ST81(2), ST16(2) 
 

erm(B) (92), 
vanC1(4) 
 

AMP (38), GEN (68), TET (103), 
ERY (106), CAM (18), LVX 
((89), NIT (24), VAN (4). 
 

ND 7 

2011 S. 
aureus(221) 

Skin and soft 
tissue(158),bone and joint 
(infection(25),bacteraemia(2
0),pneumonia(12),eye 
infection(7),meningitis(3),UTI
(2) 

221(41) ST80(13),ST241(9) mecA(97) KAN(29),TET(25),ERY(25),FUS 
(41) 

SCC
mec(9
7) 

8 
 

Angola 
(4) 
 
 

2018 S.aureus 
(38) 

Nasal swab (38) 38(37) ST5(9), ST88(3), 
ST72(2),ST30(1),ST8(1) 

mecA(24) PEN 
(37),OXA(24),FOX(24),CLI(5),E
RY(5),TET(15),FUS(8),CIP(15),
GEN(12),SXT(20),CHL(7), 

SCC
mec(2
4) 

 
9 

2016 S.aureus (4) Human (4) 4 ST88(4) mecA(4) OXA(4) SCC
mec(4
) 

 
10 

2016 S. 
aureus(70) 
 

Nasal swab(70) 70(61) ST5(13),ST88(6),ST601(1
) 

mecA(20) PEN(67),FOX(20),RIF(61),SXT(
15),CHL(6),GEN(3),TET(7),FUS
(1),CIP(1) 

SCC
mec(2
0) 

11 
 

2015 
 

S. aureus 
(164) 
 

Nasal swab (164) 164 (9) ST88(5), ST5(1), 
ST2629(1), 
ST8(1),ST30(1) 

mecA (5) FOX (29), SXT (26), TET (18), 
ERY (16), CIP (9) and CLI (8) 
 

SCC
mec 
(5) 

12 

2015  S. aureus 
(203) 
 

Nasal (203) 203(128) ST8(16), ST5(83), 
(ST88(19), ST72(5), 
ST789(1), ST5/2629(2), 
ST30(2), ST22(1) 

mecA (127) SXT (136), FOX (128), 
TET (39), PEN (200), RIF (156), 
CLI (4), ERY (14), CIP (20), 
GEN (43), CHL (18) 

SCC
mec 
(127) 

13 



2014 S. aureus Nasal swab (117) 117(97) ST8(57), ST88(9), ST8(5), 
ST72(3), ST789(1) 
 

mecA (68) PEN (97), FOX (77), SXT (80), 
GEN (24), RIF (97), CHL (11), 
CIP (10), TET (16), ERY (8) 

SCC
mec 
(68) 

14 

Cape 
verde (1) 

2015 S. aureus  
 

Nasal swab (113) 113(16) ST88(2), ST8(1), ST5(3) mecA (6) FOX (5), TET (5), PEN (109), 
CIP (2), CLI (3), SXT (12), ERY 
(16), FUS (5), MUP (6) 

SCC
mec 
(6) 

13 

Democra
tic 
Republic 
of Congo 
(3) 
 

2017 
 
 

S. aureus 

(108) 

 

blood(108) 108(27) ST5(11) 
,ST8(30),ST88(1),ST152(
17) 

dfrG(24),aac(6')-
aph(2'')(25),tet(K)(2
3),erm(C)(20) 

TET(61),LIN(20),CIP(20),PEN(8
7),CHL(5),SXT(4), 

ND  
15 

2016 
 

S. aureus 
(100) 
 

Nasal swab (100) 100 (97) ST8 (9) dfrG,(72),tet(K) 
(44), femA (98), 
mecA (33) 

TMP(72), PEN (97), 
TET(45),GEN(25),OXA(24),ER
Y(20),LUV(16),RIF(7),CHL(7),C
LI(4) 
 

SCC
mec(3
3) 

16 

2015 
 

S. aureus 
(63) 

Nasal swabs (63) 
 

63(10) ST8 (8), ST5 (1), ST88 (1) mecA (10) TET(21),ERY(12),CLI(8),PEN(6
0),CHL(9),KAN(12),GEN(12),T
OB(12), SXT(6) 

SCC
mec 
(10) 

17 

Egypt 
(10) 

2018 Enterococcu
s spp.(67) 

Urine(44),pus/wound(12),blo
od(6),tissue (1), 

67 ND VanA(11),vanB(3),v
anC-2/3(3), 
tet(XI)(9) 

AMP(11),AMC(11),CIP(3),VAN 
(3) 

ND  
18 

2018 E.faecalis 
(73),E. 
faecum (7) 

Urine(80) (80) ND aac(6’)-le-aph(2’)-
la(53),ant(6)-
la(53),aph(3) llla 
(54), aph(2)/d(4) 

PEN(80),AMP(80),TET(73),CIP(
66),SXT(69),GEN(58),STR(53) 

ND  
19 

2017 S. aureus 
(20),S. 
haemolyticu
s (9), S. 
schleifer(3),
S. warneri 
(2), S. 
lugdunensis 
(4) 
* 

Urine(NS), Blood(NS) 58(38) ND mecA (19) FOX(25),CIP(21),CLI(21), 
SXT(21),ERY(38),GEN(32),RIF(
14),TET(27) 

SCC
mec(1
9) 

20 
 



2017 E. faecalis 
(57) 

Urine(57) 57(52) ND acc(6)la-
aph(2)la(21), 
erm(B)(51),mef(A/E
)(1) 

AMX(14),VAN(2),FoF(36),GEN(
20),AMK(52) 

ND 21 
 

2017 Staphylococ
cus  spp 

Urine(3),blood(10),pus(7),sp
utum(4),bronchoalveolar 
lavage(2) 

81(26)  
ND 

fusB(8),fusC(9) GEN(14),RIF(5),AMP(17) ND 22 
 

2016 S. 
aureus(60) 

Human(60) 60(NS) ST22(1),ST239(1) mecA(14), 
erm(C)(14) 

CLI(NS),CIP(NS),GEN(NS),SX
T(NS),VAN(NS),OXA(NS),ERY(
NS). 

SCC
mec(1
4) 
 
 

23 
 

2016 S.aureus 
(161) 

pus/wound swabs(161) 161(61) ND mecA(161),mupA(6
) 

Mupirocin SCC
mec(6
1) 

 
24 

2016 S. 
aureus(64) 

Sputum(18),pus(35),urine(10
),CSF(1) 

64(45) ND mecA(9) CRO(45),ERY(38),OXA(38),SX
T(31),GEN(22),CIP(19),CLI(17),
VAN(3) 

SCC 
mec(9
) 

25 
 

 
2015 

H 
E. faecium 
(26), E. 
faecalis (47) 

Urine (100) 
 

(73) 
 

ND vanA (2) 
 

PEN(17), AMP(38), CIP(22), 
GEN(41), STR(73), CHL(12), 
TET(50), VAN(2) 
 

 
ND 

 
26 

2014 
 

S. 
agalactiae 
(100)  

Vaginal swab (100) 100 (98) ND erm(B)  (9), erm(A) 
(1) 
,mefA/E(1),tet(M) 
(99) ,tet(L)(12),  
tet(K)(1) , tet(O) (1) 

ERY(17), CLI(14), AZI(16), 
TET(98) and CHL(1) 
 

ND 27 

2014 
 

S. aureus 
(127) 

Diabetic foot ulcers (39), 
surgical site infection (48) 
and abscess infections (25), 
burn discharges (15). 
 

127 (111) ND mecA (29) AMP(111), AMX(104), OXA(31), 
LEX(83), CXM(67), CFP(43), 
FEP(56), CTX(32), SAM(37), 
AMC(41), AMK(3) CIP(32), 
NOR(37), OFX(31), LVX(11), 
GAT(5), ERY(59), Cli(34), 

SCC
mec 
(29) 

28 



TET(66), VAN(2), CHL(44), 
RIF(35) 
 

2013 
 

S. aureus 
(94) 

Blood and wound 94 (45) ND gyrA (C2402T, 
T2409C, T2460G) 
(60), gyrB(T1497C, 
A1578G) (5) 

CIP(26), LUX(26), AMC(26), 
FEP(24), GEN(11), 
TET(17),CHL(5) 
 

ND 29 
 

2008 S. aureus 
(60) 

Sputum(13),throat 
swabs(11), nasal swabs(31), 
blood(9) 

60(31) ND mecA(18) MET(31) SCC
mec(1
8) 

30 
 

Gambia 2017 S.aureus 
(23) 

Nasopharyngeal swabs(23) 23 ND ermC(C), 
erM(T),blaZ(21),dfr
G(7),tetM(1),tetK(2)
, norA(23) 

ERY(12),PEN(21),SXT(7),TET(
2) 

ND  
31 

Gabon 
(2) 

2016 S. aureus 
(103) 

Throat swab(79),skin 
lesions(24) 

103(61) ND mecA(3),blaZ(90),m
rs(A)(8),aphA3(1),df
rA(2),tet(K)(56),tet(
M)(6),qacC(4) 

PEN(90),OXA(1), 
CXM(1),ERY(8),TET(61),SXT(5
1),CIP(3) 

SCC
mec(3
) 

32 
 

2016 S.aureus 
(103) 
 

Throat swab(79), skin 
lesion(24) 

103(90) ND mecA(3),blaZ(90),m
sr(A)(8),mpbm(1),a
phA3(1),dfrA(2),tet(
K)(56),tetM(6),qac(
4) 

PEN(80),TET(56) SCC
mec(3
) 

 
32 

2014 
 

S. aureus 
(212) 

Skin and soft tissue (100) 
and bloodstream (12) 

212 (104) ND dfrA (1), dfrG (100), 
dfrK+G (1), dfrB (2) 
mecA(1) 

TMP;(104), SXT(100), SMZ(6) 
 

SCC
mec(1
) 

33 

Ghana 
(3) 
 

2019 S.aureus 
(73) 

Nasal swab(73) (73) ND mecA(7) PEN(74),SXT(50), 
TET(46),RIF(35),ERY(32),CLI(2
3),GEN(13),FUS(7) 

SCC
mec(7
) 

 
34 

2018 S. aureus 
(12) 

Patients(12) (12) ST15,ST152(3),ST5(1),ST
45,ST707,ST121,ST72,S
T6,ST508 

blaZ(11), 
dfrG(2),aacA-
aphD(1),tetK 

PEN(12) ND  
35 

 
2015 

 
S. aureus 
(30) 

Skin and Soft Tissue 
Infections (16) , bacteraemia 
(5), nasal swab (9) 
 

(30) 
 

 

ST88 (8),ST8 (5), ST247 
(4) 

tet(M) (13) , tet(K) 
(10), aphA3 (7), 
aacA–aphD (5), 
erm(C) (4). 

TET(20), NOR(12), MXF(11), 
ERY(11), CLI(9), 
KAN(9),GEN(9) and CPT (6) 
 

ND 36 



2014 
 

S. aureus 
(308) 

Blood (112), SST1(173), 
others (23) 

308 (208) ST88 (2), ST8 (1), ST789 
(1), ST72 (1), ST2021 (1), 
ST250 (2), ST239 (1) 

mecA (9) PEN(208), TET(129), and 
ERY(18) 
 

SCC
mec(9
) 

37 

2013 S. aureus 
(105) 

Nasal swab(105) 105(29) ST88(4),ST8(1),ST72(1) mecA(6) PEN(98),FUS(13),TET(29),FOX
(6),SXT(3),ERY(5),CLI(3),NOR(
2),GEN(2),RIF(1),MUP(1) 

SCC
mec(6
) 

38 
 
 

Kenya 
(2) 
 

2016 
 

S. aureus 
(93) 

Blood(93) 93 (32) ST22(4),ST88(1),ST789(1
),ST5(1),ST8(2),ST241(12
),ST239(2) 

mecA (32) CLI(10), ERY(9) and 
SXT(9),MXF(1) ,RIF(3), 
TET(6),LUX(5) 
 

SCC
mec 
(32) 

39 

2013 S.aureus(82
) 
 

Skin and soft tissue 
infection(82) 

82(69) ND mecA(69) ERY(56),CLI(31),GEN(69),SXT(
51),FUS(69),OXA(69),CIP(55),
MET(69) 

SCC
mec(6
9) 

 
40 

Libya (5) 2017 S. aureus 
(32) 

Wound(32) 32 ND blaZ(31),ermC(30),
aph(3’)-llla(3),aac6-
aph(32),tetM(2),tetL
(3),dfrG(28),fusc(32
) 

FUS(32),PEN(32),AMP(32),CIP
(32),GEN(32),KAN(32),SXT(32)
,ERY(30) 

SCC
mec(6
9) 

 
41 

2015 S.aureus 
(210) 

Wound and abscess(210) 210 ND mecA (210) MET(210) SCC
mec(2
10) 

 
42 

2014 
 

S. aureus 
(208) 

Nasal swab (44) 208(70) ND mecA (35) CIP(22), GEN(24), FUS(49) 
 

SCC
mec(3
5) 

43 

2012 S.aureus 
(109) 

Human (109) (109) ND mecA(109) OXA(84),CLI(33),CIP(84),SXT(
55),VAN(13) 

SCC
mec(1
09) 

 
44 

Morocco 
(2) 

2013 
 

S. aureus 
(30) 

Nasal swab (30) 30 (25) ND mecA (1) PEN(25), GEN(1), TOB(1), 
KAN(1), PF(1), TET(1), ERY(1), 
SXT(1) 

 

SCC
mec(1
) 

45 

2012 S. aureus 
(79) 

Human(79) 79(43) ND mecA (28) PEN(74),KAN(29),TOB(27),GE
N(27),ERY(21),FUS(25),PF(30),
TET(43),MIC(34),RIF(25),SXT(
19) 

SCC
mec(2
8) 

46 
 

Mozambi
que (1) 

2013 
 

S. aureus 
(24) 

Wound (24) 24 (9) ND mecA (9)  FOX(9), OXA(8) 
 

SCC
mec(9
) 

47 



Namibia 
(1) 

2014 
 

S. aureus 
(116) 

skin and soft tissue (31), 
urinary tract(19),   respiratory 
tract (37), ear (7), eye (4) 
and  bloodstream (3) 
 

116 (34) ND dfrA (14), dfrG (20) 
mecA (11) 

SXT(20), TMP(34) 
SMZ(20) 
 
 
 

SCC
mec(1
1) 

48 

Nigeria 
(9)            
 

2018 S.aureus 
(92) 

Nasal 
swab,wound,urine,blood,ear, 
pus(92) 

92(63) ND mecA(12) PEN 
(63),SXT(34),TET(48),ERY(20,
FUS(11),OXA(12),GEN(4) 

SCC
mec(1
2) 

 
49 

2018 S.aureus 
(73) 

Wound,otitis media(73) 73 ND mecA(5) AMX(53),ERY(57),TET(41),GE
N(16),SXT(43),CHL(33),FUS(35
),VAN(1) 

SCC
mec(5
) 

 
50 

2017 S. 
aureus(50), 
CONs (41) 

Human (91) 91 ND mecA(36) OXA(41),CLO(50),GE
N(44),ERY(48) 

SCC
mec(3
6) 

 
51 

2016 E.faecium(3)
,E.gallinaru
m(9), 
E.casseliflav
us(1) 

Rectal swab(13)   VanA(1), 
vanB(2),vanC1(9), 
vanC2(1) 

VAN(13), AMP(3), CIP(6) ND  
52 

 
2015 

 

S. aureus 
(38) 

 throat (40), nasal (23), 
wound (10) 

38 (32) ST8 (5), ST152 (1), 
ST772 (1), ST14(1)  

mecA (16) TET(32),LUX(7), GEN(5), 
ERY(5), 
PEN, SXT(29) 
 

SCC
mec(1
6) 

53 

2015 
 

S. aureus 
(290) 

Skin and nasal swab (120), 
 wounds, blood 

 
290 (211) 

ND mecA (7), blaZ 
(284)) 

PEN(284), SXT(233), 
TET(51),OXA(7),GEN(11),TOB(
11),LUX(23),MXF(21),TGC(51), 
 

SCC
mec 
(7) 

54 

2015  S.aureus 
(17), 
CONs(168)) 

Nasal swab(185) 185(13) ND mecA(1) AMP(3),PEN(13),ERY(1),FOX(1
),SXT(9) 

SCC
mec(1
) 

 
55 

2014 
 

S. 
epidermidis 
(20), S. 
haemolyticu
s (10), S. 
saprophyticu
s (5), S. 

Stool (53) (53) ND mecA (15), aac(6′)–
aph(2″) 
(3),erm(C)(4), 
msrA(1), tetK (6) 
,tet(M)(4) 

PEN(53), OXA(15), GEN(3), 
ERY(5), TET(7), SXT(19),  
CHL(4),AMC (31),CIP(1) 
 

SCC
mec(1
5) 

56 



capitis, (5), 
S. 
lugdunensis 
(2), S. 
warneri ( 4), 
S. xylosus 
(n4),S. 
cohnii (3). 

2014 
 

S. aureus 
(183) 

Skin and soft tissue (32), 
urinary tract (9), ear (7), 
unknown site (4), oropharynx 
(3), eye (3) and bloodstream 
(1) 
 

183 (154) ND dfrA (2), dfrG (152), 
mecA(16) 

(TMP)(154), SXT(83),SMZ(85) 
 

SCC
mec(1
6) 

48 

2013 S. aureus 
(61) 

Human(61) 61(27) ST39(1),ST5(2),ST241(1),
ST250(1),ST88(2) 

mecA(7) PEN(45),TET(26),CLI(2),GEN(1
0),LVX(6), SXT(27) 

SCC
mec(7
) 

57 
 

2012 
 

S. aureus 
(51) S. 
haemolyticu
s (21),S. 
sciuri (9), S. 
saprophyticu
s (5), S. 
warneri 
(3),S. 
epidermidis 
(1) and S. 
hominis (1), 
 

wounds, (11) skin and soft 
tissues (12), osteomyelitis 
(5), burns (1),   urinary tract 
infection (6), septicaemia 
(17), urinary tract infection 
(10), otitis media (2), 
bronchitis (2) 

91 (36) ST241 (1), ST8 (1),ST152 
(1),ST37 (37),ST39,ST88 
 
 

mecA (15), dfrA (3) SXT(13), PEN(15),OXA(15), 
GEN(6), CIP(7), 
MXF(1),ERY(5),CLI(4),TET(13),
SXT(13), RIF(2) 
 

SCC
mec 
(15) 

58 
 
 

 2011 S. aureus 
 
 
 
 
 
 
 
 

Human(68) 68(49) 
 
 
 
 
 
 
 
 
 

ND mecA(11),erm(A)(6)
,msrA(2),aacA-
aphD(10),tet(M)(11)
, tet(K)(27) 

PEN(60),OXA(11),GEN(10),TE
T(38),CIP(20),MXF(7),SXT(49),
ERY(8),CLI(6) 

SCC
mec(1
1) 

59 
 



 
 

2009 S. aureus 
(96) 

Human(96) 96(12) ST241(12) mecA(12) PEN(12),OXA(12), 
FOX(12),GEN(12),ERY(12),CLI
(9),SXT(12),CIP(12) 

SCC
mec(1
2) 

60 
 

2009 S. aureus 
(346) 

Human(346) 346(206) ST5 (72), ST7 (44), 
ST121 (38),ST250(28), 
ST88 (33), ST30(26), 
ST8(18), ST1(20), 
ST15(8), ST80 (8), ST241 
(7), ST25 (5), ST72 (3) 

mecA(70) PEN(316),SXT(206),TET(182),
CIP(58),ERY(26),GEN(42) 

SCC
mec(7
0) 

61 
 

São 
Tomé 
and 
Príncipe 
(3) 
 
 

2018 S. 
aureus(65) 

Nasal swab(65) (65) ST8(7),ST88(2) mecA(9) PEN (65),OXA(9),FOX(9), 
RIF(5),CLI(17),ERY(24),TET(6),
FUS(2),CIP(2),CIP(1),GEN(7),S
XT(11) 

SCC
mec 
(9) 

 
9 

2016 S.aureus (5) Human(5) 5 ST88(3), ST8(2) mecA(5) OXA(5) SCC
mec(5
) 

 
10 

2015 S. aureus 
(114) 
* 

Nasal swab (114) 114(29) ST5(2),ST88(11), 
ST8(13),ST1(2),ST105(1) 

mecA(29) FOX(29),PEN(114),TET(30),CI
P(28),RIF(6),GEN(20) 
,CLIN(20),SXT(58),ERY(25),CH 

SCC
mec 
(29) 

 
13 

2015 
 

S. aureus 
(164) 

Nasal swab (164) 164 (20) ST88(10),ST8(9) mecA (19) FOX(29), SXT(26), TET(18), 
ERY(16), CIP (9) and CLI(8) 
 

SCC
mec 
(19) 

62 

2014 S. aureus 
(52) 

Nasal swab (52) 52(27) ST8(3), ST88(2),ST5(1),S 
T105(1) 

mecA (14) SXT(27),ERY(11), 
CIP(11),TET(12),FOX(14),RIF(2
) 

SCC
mec(1
4) 

63 



South  
Africa 
(11) 
 
 
 
 

2018 S. aureus  
(33) 

Sputum(9), nasal swab(5), 
throat(17), 

33 ST20(2),ST152(5),ST30(3
),ST8(1),ST508(1),ST45(4
),ST1(3) 

mecA(13),  
icaA/B(14),qacA/B(
3) 

MUP(2),STR(8) IS256
(10) 

 
64 

2018 S. 
epidermidis 
(59) 

Blood(59) (59) ST2(4),ST54(2),ST28(1),
ST59(1),ST490(1),ST596(
1) 

mecA(59) PEN(59),ERY(51),GEN(49) IS256
(49) 

 
65 

2017 
 

S. aureus 
(1914) 

Blood (1914) 1914(557) ST239(8),ST612(8),ST41
21(1),ST36(4),ST5(4),ST3
3(3) 

mecA(483) β-
lactams(557),TET(NS),aminogly
coside(NS),SXT(NS) 

SCC
mec 
(483) 

66 

2017 
 

S. aureus 
(97) 

Human 97(96) ND norA(96), norB (96), 
mepA(95),tet(38)(9
6),sepA(94), 
mdeA(93), imrs(86), 
sdrM(83),norC(77),
qacA/B(34),smr(42) 

MET(15) ND 67 

2017 E. faecalis 
(1) 

Urine (1) 1 ST6(1) aph(3’)-lll(1), ant(6)-
la (1), aac(6’)-
aph(2”) (1), 
isa(A)(1),mphd(1), 
tet(M)(1) 

GEN(1),STR(1),ERY(1),CLI(1),
TET(1),CLI(1),TET(1),CIP(1) 

ND 68 

2017   E.faecium 
(1) 

Urine (1) 1 ST18(1) aph(3’)-lll(1), ant(6)-
la 
(1),tet(M)(1),erm(B)
(1),msr(C)(1), tet(L) 

GEN(1),STR(1),ERY(1),CLI(1),
TET(1),CLI(1),TET(1),CIP(1) 

ND 69 

2016 
 

S. aureus 
(27) 

Blood (5), nasal (2), CVP(2), 
Endotracheal tube (2), pus 
(2), sputum (1), wound (20), 
Eye (1),humerus (1), bone 
(1), cheek (1), buttock (1), 
head (1) 

(27) ND mecA (27) and blaZ 
(27),aac (6')–aph 
(2'') (25),erm(C) 
(13) 

CIP(23), GEN(20), RIF(19), 
TET(18), ERY(17), CLI(3) 
 

SCC
mec(2
7) 

70 

2016 
 

E. faecium 
(120) E. 
faecalis (40) 
 

Blood (160) 
 

(160) 
 

ST80 (1),ST203 (1),ST18 
(1),ST817(1 
 

vanA (3),vanB (1) 
 

VAN (4) 
 

ND 71 



2015 
 

S. 
agalactiae 
(128) 

vaginal and rectal swabs 
(128) 

128 (121) ND erm(B), 
(28),linB(48) mefA 
(48) 

ERY(27), CLI(32), 
CHL(32),TET(111),CIP(24) 

ND 72 

2015 
 

S. aureus 
(2709) 

Blood (2709) 2709 
(1231) 

ND mecA (1160) TET(NS), RIF (NS),MUP(NS), 
CIP(NS) and SXT(NS) 
MET(1231) 
 

SCC
mec 
(1160) 

73 

2012 S. aureus 
(13746) 

Human (13746) 13746(32
98) 

ST5 (1), ST612 (44), RpoB (H481Y, 
H481N, I527M) 
(NS) 

RIF(1760) 
 

ND 73 

2009 S. aureus 
(17) 

Human(17) 17(13) ND mupA(3) ERY(12),CIP(10),RIF(4),CHL(4) ND 74 
 

2007 S. 
aureus(3),S. 
.lugdunensis
(2) 

Wound(4),blood(1) 5(5) ND mecA(5) PEN(5), 
OXA(5),GEN(5),ERY(4),TET(5),
SXT(5),RIF(5) 

SCC
mec(5
) 

75 
 

         

Sudan(1) 2015 S. 
aureus(200) 

Wound(49),ear 
swab(57),urine(47),nasal 
swab(47) 

200(197) ND mecA(111) PEN(197), 
AMP(197),GEN(122),KAN(136),
IPM(89),AMO(87),CIP(123),CLI
(113),SXT(105) 

SCC
mec(1
11) 

76 
 

Tanzania 
(1) 
 

2017 E. 
faecium(88),
E.faecalis(9
2), 
E.gallinarum
,E.avium(5) 

Human (193) 193(120) ND VanA(11),vanB(8) AMP(12),CHL(22),GEN(120),E
RY(112),RIF(179),SXT(24),tet(5
9),van(59) 

ND  
 

77 

2014 
 

S. aureus 
(87) 

Skin and soft tissue (39) and 
bloodstream (2) 

87 (32) 
 

ND dfrG (32) SMZ(5), TMP (32)  
ND 

78 
 



Tunisia 
(18) 
 

2019 E. faecium 
(10) 

Blood(10) (10) ST80(2),ST1463(1),ST14
64(7) 

VanA(10), 
tetM(2),aac(6’)-le-
aph(2”)-
la(10),aph(3’)-
lla(9),ant(6)-
la(8),ermB(6),tetL(6
),tetM(2) 

VAN(10),ERY(10),TET(19),GE
N(10),KAN(10) 

IS16(
10) 

 
79 

2018 
 

S. 
pyogenes(2
89) 

human 289 ND ermB(5),mefA(2) ERY(15) ND  
80 

2015 
 

  
S. aureus 
(99) 
 

Human (99)  
(99) 

 
ST247 (12), ST239 (6), 
ST728 (2), ST241 (1), 
ST398 (1), ST5 (1) and 
ST641 (1) 

mecA (24), tet(K) 
(6), tet(L) (1), 
tet(M)(18), erm(A), 
aph(2’)-acc(6’) (13) 

TET(24), GEN(18), ERY(15), 
FOF(1), CLI(14), OFX(16), 
TOB(20), FUS(5) 
 

SCC
mec(2
4) 
 

81 

2014 
 

E. faeciun 
(13),E. 
gallinarum 
(3) 

blood (8), pus (3), urine (2) 
and rectal swabs (3). 
 

(16) ST18 (1)and ST80  (2) vanA 
(13),vanC1(3), 
erm(B) (16), 
tet(M)(15),tet(L)(1), 
aac(6’)-aph(2”)(13) 
aph(3’)-IIIa  
(16),ant(6)(3) 

VAN(16),TEC(13), 
AMP(16),CIP(16), ERY, 
TET(16), KAN(13), STR(13), 
SXT(16), GEN(8),  
 

IS16  
(3) 

81 

2013 
 

S. aureus 
(69) 
 

Human (69) (69) ST80 (41), ST1440 (1), 
ST1 (2), ST5 (5), ST22 
(1), ST97 (2), ST239 (4), 
ST241 (3), ST247 (3), 
ST1819 (3),ST153 
(2),ST256 (1) 

mecA (59) KAN(62), AMK(62(18), TET(61), 
OFX(20) , CIP(31), ERY(38) , 
CLI(12), RIF(22) 
 

SCC
mec 
(59) 

82 



 
 
2013 

S. aureus 
(64 

Pus(53)pus,  blood culture 
(6), articular 
Puncture (4),  venous 
catheter r(1). 

(64) ST80(64) mecA(64) PEN(64),OXA(64),FOX(64),AM
K(64),KAN(63),ERY(13),TET(3)
,LIN(3) 

SCC
mec(6
4) 

83 
 

2012 
 

S. 
agalactiae 
(226) 

Female genital (120), gastric 
fluid (106) 

226 (220) ND erm(B) (79), mef(A) 
(2), tet(M) (205), 
tet(L)(10), tet(O) 
(5), tet(T)(1) 

CHL(7), RIF(43), ERY(90) and 
TET(220), STR(7),GEN(7) 
 

Tn916 84 

2012 
 
 

S. 
haemolyticu
s (46) 

Blood (19), intravascular 
catheters (14), others (13) 

46 (36) ND mecA (28) 
 

PEN(36), OXA(36), GEN(34), 
KAN(34), and TOB(34), 
ERY(33), SXT(32), OFX(32), 
CIP(32), STR(25), FUS(14), 
TET(11),RIF(9),LIN(6(,CHL(1),F
OF(1) 
 

 
SCC 
mec 
(28) 

85 

2012 E. faecalis 
(12) 

Human(12) (12) ND msrA(12),mefA(12), 
blaTEM-1(12) 

AMP(12),ERY(12) ND  
86 

2011 
 

S. aureus 
(1463) 
 

Skin (1463) 160 (5) ND erm(C)(3), erm(A) 
(1), vat(B) (5), 
vga(B) (5) 

PEN(5),OXA(4), GEN(4), 
KAN(5), TOB(5) and 
RIF(5),LIN(5) 
 

ND 87 

2010 
 

S. pyogenes 
(103) 

skin (43), respiratory tract 
(41), blood (12), fluids (4), 
endometrium (1), vagina (1), 
and urine (1). 

103 (72) 
 

emm18 (4), emm42 (9), 
emm76 (6), emm118(10) 
 

erm(B) (5), tet(M) 
(63), tet(O)(3) 

ERY(5), CLI (5), and TET(72),   
Tn916 
(62) 

88 

 2011 S. 
epidermidis 
(34),S. 
haemolyticu
s(10),S. 
hominis(1) 

Blood(45) 45(42) ND mecA(43),mrsA(13)
,erm(C)(7),erm(B)(2
),erm(A)(6),aac(6’)-
le-
aph(2’’)(35),ant(4’)-
la(18),aph(3’)-

PEN(45),OXA(43),GEN(35),KA
N(42),TOB(40),ERY(25),CLI(11
),TET(5),CHL(3),RIF(15),SXT(3
1),CIP(25),FUS(27),FOF(18) 

SCCm
ec(43) 

89 
 



 IIIa(4),tet(K)(6),tet(
M)(1) 

2010 
 

S. pyogenes 
(193) 

throat (63), pus (89), 
punctures (30), blood (4), 
other sources (7)  
 

193 (13) ND ermB (6), mefA (2)  ERY(7) and TET(6) 
 

ND 90 

2011 S. aureus 
(55) 

Nasal swab(55) 55(19) ST80(1) mecA(1), ant(6)-
la(3),tet(K)(7),aph(3
’)-
llla(4),dfrA(1),tet(M)
(1),tet(L)(1) 

PEN(54),OXA(19),FOX(1),TET(
11),STR(5),KAN(3)CIP(8) 

SCCm
ec(1) 

91 
 

2010 
 

S. 
agalactiae 
(160)  
 

Urinary tract (160) (160) ND erm(B) (132), 
erm(TR) (13), mef 
(A) (3) 

ERY(160), LIN(135) and SB 
(135) 
 

ND 90 

2009 S. aureus 
(72) 

Pus (32), blood (16), 
catheter (12) 

72(42) ND mecA(13) PEN(65),STR(11),GEN(4),KAN(
11),OXA(13),TOB(4),LIN(3),TE
T(42),ERY(11),RIF(6),CHL(2),C
IP(5),FUS(8),FOF(1) 

SCCm
ec(13) 

92 

2011 
 

S. 
epidermidis 
(77), S. mitis 
(50), E. 
faecium (45) 
 

blood cultures (55), central 
venous catheters, (22), stool 
cultures (40), respiratory 
tract (2) and different sites 
(3), systematic 
nasopharyngeal specimens 
(42), upper respiratory 
tract(5)  

172(95) 
 

ND erm (C) (18), 
erm(B) (6), 
erm(A)(11),msrA 
(5) 
 

OXA(39), AMP( 
28),PEN(90),ERY(119),LIN(97),
PRI (3),GEN(71),RIF(78), 
TEC(50),  

ND 93 

2008 S. aureus 
(35) 

Auricular infections (35) 35 ND mecA(21),ermA(8),
ermB(16),erC(6),ms
rA(10) 

PEN(32),TET(17),KAN(15),ERY
(14),SXT(10),OXA(9),RIF(4),GE
N(4),FUS(3) 

ND  
94 

2007 
 

E. faecalis 
(34), E. 
faecium(12) 

Blood (10), pus (26), 
catheter (7),plural aspirate(2) 

46(46) ND aac(6’)-aph(2”)(46) GEN(46),KAN(46),PEN(12),ER
Y(45),CHL(25),TET(32),STR(26
) 

ND 95 
 

 2007 E.faecium(2) 
 

Urine(2) 2 ND vanA(2) STR(2), ERY(2),CIP(2),VAN(2) ND 96 
 



2007 S. 
epidermidis 
(346) 

Human(346) 346(7) ND erm(A)(6),erm(C)(1)
,vga(7) 

PRI(7),OXA(7),GEN(7),ERY(7),
LIN(7),RIF(7),SXT(7)TEC(1) 

ND 97 

2007 S. 
epidermidis 
(34) 

Blood(55), urine(22) (34) ND icaA(26), 
erm(C)(18),erm(A)(
11),mrsA(5),vga(3), 

ERY(34),OXA(28),GEN(34),LIN
(33),OFX(33),RIF(28) 

ND 98 

Uganda 
(4) 
 

2019 S.aureus 
(28) 

Nasal swab(28)  
28(26) 

ND mecA(6) FUS(13) SCCm
ec(6) 

 
99 

2013 
 

S. aureus 
(64) 

Nasal swab (64) 64(24) ND mecA (24) OXA(22), GEN(8), CIP(12), 
CHL(9) 
 

SCCm
ec 
(24) 
 

100 

2013 S. aureus 
(300) 

Blood(164),CSF(3),Ear 
swab(6),HVS(29),nasal 
swab(11),pus(42),urine(33),
wound(9) 

300(143) ND ermB(23),ermC(98)
,msr(A), 

SXT(187),ERY(143),OXA(98),I
MI(43),VAN(22),CLI(9) 

ND  
101 

2012 S.epidermidi
s(50) 

Nasal 
swab(20),catheter(14),blood(
9),wound(3) 

50(26) ND aph(‘)-
lla(28),blaZ(2),mec
A(3),vanA(3),vanB1
(3), 

ERY(20),GEN(26),PEN(32),TE
T(15),SXT(17),OXA(6) 

IS256(
33), 
SCCm
ec(3) 

102 

2011 S. 
aureus(122) 

pus 122(48) ND mecA(2) AMP(48),CHL(42),CIP(1),ERY(
5),TET(29),SXT(32) 

ND 103 
 

2009 S. aureus 
(54) 

Human(54) 54(15) ND mecA(17) CIP(12),GEN(10),SXT(15),CHL(
15),ERY(15) 

SCCm
ec(17) 

104 
 

Zambia  
2017 

S. aureus 
(32) 

Pus and blood(32) 32 ND mecA(32) FUS(32),OXA SCCm
ec(32) 

 
105 
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