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(1)
R1 R2 R3 R4 Rs Rs Rz Rs Ro R10
Kanamycin group
Kanamycin OH OH OH H NH, H CH,OH OH H H
Dibekacin NH, H H H NH, H CH,OH OH H H
Tobramycin MNH, H OH H MNH. H CH,OH OH H H
Amikacin OH OH OH H NH, COR, CH,OH OH H H
Arbekacin NH, H H H NH, COR, CH,OH OH H H
Gentamicin group
Gentamicin C1* NH, H H CH, NHCH, H H CH, OH CH,
Isepamicin OH OH OH H NH, COR, H CH, OH CH,
Sisomicin (1) CR, H CH, OH CH,

R,: CHOH(CH,),NH, R,:CHOHCH,NH, R,:CH,CH, "ERRTHWVSLHNBT L FT A 2 /(3-C1,C2,Clali EDOREWMTH S
{Mingeot- Leclercqg MP, et al. . Aminoglyeosides: activity and resistance. A AC 43 T27-737 1999 F 0 B[ )
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Shaw KT, etal. . Molecular genetics of
aminoglycozide resistance genes and familial
relationships of the aminoglycoside-
modifying enzymes.

Microbicl Rev 57, 138-163, 1993 k 0 B| H
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AAC(3)- | GM, SISO

AAC(3)- I GM, SIS0, KM, TOB
AAC(3)- Il GM, SIS0, KM, TOB, DKB
AAC(3)-IV GM, SIS0, KM, TOB, DKB
AAC(2) GM, TOB, DKB

AAC(8)- | SISO, TOB, DKB, AMK
AAC(B)- I GM, SISO, KM, TOB, DKB

7T U NS

AAD/ANT(8) SM

AAD/ANT(4°)- | ISP, TOB, DKB, AMK
AAD/ANT(4°)- || ISP, TOB, AMK
AAD/ANT(27) GM, SIS0, KM, TOB, DKB
AAD/ANT(37) SM

U EEEER

APH(3")- | GM, KM

APH(37)- I GM, KM, AMK
APH(3)- I ISP, KM, AMK
APH(3)-VI GM, ISP, KM
APH(37)-VIl KM, AMK

IRANEH, &FIRE, Acinetobacter®,
e NEREH], ARBEE, Acinetobacterg
RIREA

B REIE R

Proteuslg, Providencialg
BRIER, #2EE. Acinetobacter®
IR

Staphylococeusl@, Enterococcusl®
#HE T FOBHE

PR, 3R BRE

AR E

ERAER

IERHIEE, SR EHE, Acinetobacterid
BRHEH. SRR
Staphyviococcuslg,, Enterococcusl@,
FENEH], Campyiobacter®

ERHIEEL, SRR, Acinetobacterg
Campylobacteri®

GM, T &4 i, SISO ¥ /RS,

DKEB,; 2»Hi i,

ISP, A=A, KM, A1, TOB, R F 2741 i,

AMK, 7ZHhir, SM ARLTFRIAL 0, AAC 78 F 0 {LEES, AADIANT, 7 ¥ = L. B/
RELFFILEGEERR APH V) JEHIEE SFREEPoBERE s LTAHEwERT W EAGs



TABLE 1. Summary of recent studies documenting the incidence of aminoglycoside resistance in clinical isolates of P. acruginosa

% of isclates resistant o™

Location, st Year(s Reference
v ) AMI GEN Ios

Europe (all), SENTRY 1997-1098 5.1 18.3 17.8 139

Morth America (urinary), 1968 6.7 133 8.8 95
SENTRY

Asia-Pacilic (all), SENTRY 1997-1999 42 10.1 40

Canada (all), SENTRY 1997-1999 22 5.8 40

Europe (all), SENTRY 1997-1999 21.1 3.6 40

Latin Amernca (all), SENTRY 1997-1999 0.5 358 40

United States (all), SENTRY 1997-1999 34 7.8 40

Asia-West Pacific (urinary), 19G8-1999 8.5 24.5 17.9 158
SENTRY

United Kingdom (all) 1999 5.6 (36)° 1.1 (43 57

Belgium and Luxembourg 1999 10.5 235 19.5 Ll
(nosocomial)

Asia-Pacific (all), SENTRY 1967-2000 4.8 15.8 10.4 6

Europe (all), SENTRY 19G97-2000 13.7 283 242 66

Latin America (all), SENTRY 1967-2000 26.8 38.2 34.5 6

Morth America (all), 1997-2000 4.6 15.8 7.8 66
SENTRY

Europe (ICU), MYSTIC 1997-2000 380 44

Europe (blood), MYSTIC 1997-2001 26.8 L60

Iran (bum) 1998-1959 533 Q0.7 36

United States (nosocomial) 15682001 47357 14.7/16.7 67

Europe (urinary), ESGNE 2000 19.4 (4) 46 (238 35,3 (14.3) 12

Latin America (urinary), 2000 51.5 57.6 545 41
SENTRY

Latin America (skin and soll 2000 36.2 46.6 431 134
tissue), SENTRY

Latin America (blood), 2000 26,7 133
SENTRY

Morth America (skin and solt 2000 2 10.5 6.6 122
tissue), SENTRY

Morth America (respiratory), 2000 6.3 19.2 0.8 59
SENTRY

France (blood) 2000 27 26

United Kingdom (CF 2000 47 10.1 115
patients)

Taiwan (all), TSAR 2000 10 30 25 83

Morth America and Europe 2000-2001 1951715 1/2.7/9.6/7.68 48.4/20.1/33.9/24.7/21.4/21.3¢ 167
(blood)

Latin America (all), SENTRY 2001 36 504 4

United States (all), MYSTIC 2001 17.8 9.1 124

United States and Europe 2001 3.6/7.4/1.7/20.4/0.6" 15.5/20.3/R.7/44.9/20.8" 65
(skin and soft tissue), TSN

United States (blood) TSN— 2002 22.8 69
USA

MNorth America (all), MYSTIC 2002 8.4 6.9 108

# The geographical region included in the indicated studies and the sites of infection of the isolales examined (in parentheses) are highlighted. MYSTIC, Meropenem
Yearly Susceptibility Test Information Collection; SENTRY, SENTRY Antimicrobial Surveillance Program; TSAR, Taiwan Surveillance of Antimicrobial Resisiance;
ESGNI, Enropean Study Group on Nosocomial Infections; TSN, The Surveillance Network.

" Resistance rates were tken directly from the indicated studies or were caleulated accordingly when the studies indicated rates of susceptibility. AMI, amikacin;
GEN, gentamicin; TOB, tobramycin.

© Rates in parentheses are [or isolates from CF patients only.

4 Rates are for non-ICU isolates/TCU isolates.

“The data shown are for a 1-day study.

T Rates in parentheses are for isolates from European Union countries only.

#Rates are for France/Germany/TtalySpainiCanada/the United States.

" Rates are for the United States/France/ Germany,/Ttaly/Spain.

Poole K.
resistance in Pseudomonas aeruginosa.
Antimicrob Agents Chemother. 2005 Feb;49(2):479-87. Review



TABLE 2. Mechanisms of aminoglycoside resistance in clinical
isolates of P. aeruginosa®

Aminoglycoside Incidence (%)"

resistance Resistance to";

mechanism Miller et al. I:E:'E'f'r E'[I:'l:[lm[ﬂ;g:l
AAC(6')T T.N, A 11-188 (6.2) 1.25
AAC(6')-TI G, T, N 2.1-70.3 (32.5) 18.39
AAC(3)-1 G 0.6-31.9 (8.3) 2.05
AAC(3)-I G.T,N 1.1-553 (4.5 2.20
AAC(3)-III G T 01-71 (3.2) 0.10
AAC(3)-VI G, T,N 0.2-6.3 (2.6) 0.15
AAC(3)-? G, N 0.7-11.7 (4.3) 0.60
ANT(2"")-1 G, T 1.7-45.2 (16.9) 11.87
ANT(4')I1 T A 0.05
APH(3")-VI Al 0.20
Impermeability G, T,N,A, 1  4.3-23.7 (14.0) 26.15

* Mechanisms of aminoglycoside resistance in clinical strains and their inci-
dence in the indicated studies are shown. The most prevalent mechanisms are
indicated in boldface type.

" Only the major antipseudomonal aminoglycosides are indicated. T, tobra-
mycin; N, netilmicin; A, amikacin; G, gentamicin; I, isepamicin.

©The incidence of the indicated resistance mechanisms in aminoglycoside-
resistant clinical strains of P. aeruginosa when they occur singly. The data do not
include instances in which the indicated mechanisms occur in combination with
other aminoglycoside resistance mechanisms.

9 The indicated publication summarizes data from several studies, and the
numbers presented reflect the range of incidences for each mechanism seen in
these individual studies. The numbers in parentheses are the averages for all the

Poole K.

studies.
® The average incidence reported excludes the 55.3% incidence reported for a
single small study in Chile.

resistance in Pseudomonas aeruginosa.
Antimicrob Agents Chemother. 2005 Feb;49(2):479-87.
Review



Table 1.  Susceptibility profiles of genes that mediate resistance to aminoglycoside synergism in enterococci.

Aminoglycoside

Resistance gene Gentamicin -~ Tobramycin -~ Amikacin ~ Kanamycin ~ Netilmicin =~ Dibekacin  Streptomycin -~ Arbekacin
aac(®')-Te-aph(2”)-la 24 R 4 R 4 4 = g

aph (2" )-1h R R S R R R S S
aph(2')-Ic R R S R S 5 5 5
aph(2')-Id R R 5 R R R 5 5

aph (3 J-1lla S S R R 5 5 5 5
aac(6')-Ii 5 R 5 R R NT 5 NT
ant 3" )-Ia 5 5 5 5 5 S R 5

ani (4)-la S R R R 5 NT 5 5

ani (6')-la 5 5 5 5 5 S R 5

NOTE. NT. not tested: R, resistant to synergism; 5, susceptible to synergism.
* Forty percent of isolates tested susceptible to synergism.

Chow JW.

Aminoglycoside resistance in enterococci.
Clin Infect Dis. 2000 Aug;31(2):586-9.
(Review)



aph(3')- Il

Not detected: 1.6%

aac(6')-aph(2")

FIG. 2. Distribution of genes encoding AME as determined by
PCR detection in 381 isolates of MRSA.

Ida T, Okamoto R, Shimauchi C, Okubo T, Kuga A, Inoue M.
Identification of aminoglycoside-modifying enzymes by susceptibility testing: epidemiology of methicillin-resistant Staphylococcus aureus in Japan.
J Clin Microbiol. 2001 Sep;39(9):3115-21.



TABLE 1. PCR detection of genes encoding AME and MIC distributions in clinical MRSA isolates

Detection by PCR

aac(a')-aph(2”)

ani(4')-1

aph(3’)-1IT

Total no. of
strains

antibiotic

No. of strains for which the MIC {pg/ml) is:

.5

1

4

8

1o 32

Hd

128

256

312

1,024

=>1,024

+

+

+

183

18

28

130

Gentamicin
Tobramycin
Lividomycin

Gentamicin
Tobramycin
Lividomycin

Gentamicin
Tobramycin
Lividomycin

Gentamicin
Tobramycin
Lividomycin

Gentamicin
Tobramycin
Lividomycin

Gentamicin
Tobramycin
Lividomycin

Gentamicin
Tobramycin
Lividomycin

Gentamicin
Tobramycin
Lividomycin

104

Lh Lh

20

= O

1

92 T

74 49

45

3
1

16
28

b3 bd

54

14
02

63

44

Ida T, Okamoto R, Shimauchi C, Okubo T, Kuga A, Inoue M.
Identification of aminoglycoside-modifying enzymes by susceptibility testing: epidemiology of methicillin-resistant Staphylococcus aureus in Japan.

J Clin Microbiol. 2001 Sep;39(9):3115-21.
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