FEER

ERDEREIRDIEIRZ BV TEAHIAE
AR R

R RE IR R - HE

507 - kil Bl

! KBRS AR B B R R S B
? KR ARFARF REFHRRRRER I HE

2{JH 12018 8H 2H

SHER 12019F9H18H

MERERICET YA SV RIE, FEHEOKRETRED—DOTH D, MERDFERE (Antim-

icrobial usage : AMU) (&,

1 BERZ, FRE, FRAROD 3 DOERLSHEMEN, Defined daily

dose (DDD) IZ &% Antimicrobial use density (AUD), Days of therapy (DOT), AUD/DOT ZhH\:Ffh
BiRE LTRRIGCATNTWS, IS 3 DOBZRZMEEICHIT 52 & T, AMUZLDERICDWL

CHRHEICT BT EDFIRECHBHEEZISNT VS,

AR T, ARMUIAFZEZEHERER (T, ARMAMRR) TEE L AUD, DOT, AUD/DOT
ZRICEIFTZDEZAICOWTERHRL, £fe, MEERBEEAZEF —L (Antimicrobial stewardship
team : AST) JEENDT U H LFHEITEIFS AUD, DOT, AUD/DOT SHEEAIIC DOV THRET 5.

1 BEARE, FERBME FRAKE, FFEEMNROFEER TH LD, NERDH THNEEELE
FRADRIIERDZ T LIETERW, 2L, TNETERTH > AUD IC DOT I EHE THE
M BTET, ASTDONAIRO K VBEYICEHME S NS & ERFIC AUD, DOT, AUD/DOT DIEZRHERR
RBLHBIN, MEXOBEFERICIRIDEEZS5NS,

Key words: antimicrobial stewardship team, surveillance, antimicrobial use density, days of therapy

IF &I

PUIR 3E o 58 1F A8 A1 1E LLHG 2> & Infection  control
team (ICT) (2 & U FEh S v, B 38 1k =
%7 — 2 (Antimicrobial stewardship team : AST)
DIEEFMG ISP, SESERMDMADN R SIND
)0z TORTHHREMPIZET 54—
NA T AL, FEHIMORE 2 EHDO—DTH 5.

2016 4F 4 A 5 HIZFifie S L7258 4 Ml EI RS 12 &
J & 7 B BRALE S SR B AR PR X FR I B\ T TR
P (AMR) W77 a>r 75 v VHPE SNz,
ZOTrvar 7Ty TIR6OOHEANIIRS
A PG _EHE & LT, [THuhE
WRIOBIEMEM ] & [BR@FAE - Bl 02 55358

FoNTW S, [BAFHA - Bl 2179 12H720
FHERIE DS LETH 5705, TO—>2 L L THRED
fEf+& (Antimicrobial usage : AMU) D#FEEER 72
PRSI TS, AMU I, 1 HfEH=E, fi
I, SHARD 3 >OEE» SR S, De-
fined daily dose (DDD) (2 & 2 Him M H%E (An-
timicrobial use density : AUD), Days of therapy
(DOT), AUD/DOT %A5aFififais & L CTHRRIGH
ENTWDEY, T 3DODIELFHEAFIM 5
Z&T, AMUZLOZERIZOWTHEIZT S 2 &
HHFETH D EEZ LN TWEY KBTI REE
FERBMH BT (LU, KB ARwEE) 1235\ Cid, ICT
EEEE B X UV 2014 4F > AST ¢ #E LI b 4 5 AUD
2 &0 ICT &KEANE 24TV, T OMEH BN % 1

KBRS A R FIEEF X ABRT 1-5-7
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RIBEEHIEMILLEREME L CTE . £
7z, AEHALTORKKER 2 HER 2 MRS 5 72012,
AUD, DOT, AUD/DOT =% L, ZhF Tof
& BB CRE 2 B, LEIZIL U TAST
HEOIEE L LTHC TS,

ASTIHENIC BT »HEAMOZE & LT, FEH D
BRABIT =X, F 2 ADHY, y—(F X%
EBLTTuLAIEE, 77 b AREOMEEIC
DVTHGE L C&2720, =4 F v ZADFHIiTE
BB 2 BUEZEB QR TSSOV T,
S 1) O 1 F By a0 & U IHEL S % o
. EAHAE - BHROER

1) DDDY : #t4f, £ OfER THARICHT 5
P=NA T 2278, AMU 2 G T 572012
HE G ERERE (World Health Organization : WHO)
DESE L T4 Anatomical therapeutic chemical
(ATC)/DDD ¥ A7 AHFH &N T 5, DDD (&
1 HEE#ER 55 CTdh H), DDD % w72 AMU #FAfi
1Z, AARTIZAUD &IN5,

DDD 2 & % #F # % i : AUD (DDDs/1,000
patient-days) = [4F % £ f] ® AMU (g)/(DDD X %¥
SERAR O ABE S EHEH %0 1 % 100

BPHE ORI EICIED WG AL TH 5 72
©, AUD 2 & 2 G HAEAHII L 723564 12 &2
L7z, L EHNMPER LD, &5
HIZRETA22HMT 52 L IdHEETH B, T2
DDD (385 70 kg OB N IFIMEER G- &% 58 L
TWa7e®, mimd, AR, BT, S=iE
BGEEE % EOBREFDBL VIGEITIZIEENY
L b SRR BFELE~E (1,000 bed-days)
TRV ES H D AREUE 100 £ 7213 1,000 D
ThEHACTL B,

2) DOT: 1 HEAEIZ A2 5T, HRHEDOME
FEIEIZZE DS Wi 29RIECTH D, b H—>oD
AMU OFEE L CRRMN TR S 17, 7 2 ) AR
W TPBiE L~ ¥ — (Centers for Disease Control
and Prevention : CDC) 205 I E N TWw 5,
DOT @ & TH 5= O FHifi 1L T & v s, /NEAE,
AUD THEFAlli R 8 Z2 BF R H ORI H W 2 2 & 28
TEETH %o

DOT % Y = [/ 72 i ] o U B e~ 5 H %%
(H)/ (R MM o ABEEAE~H #0) 1 <100

EFZ L OG-T— 4 DBMETH ), FEHIFETIE
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AUD X h MMz RN T2 8L <, 3
HEIXEFMET7 7 A NVEDETT—4 L LTAFI
RECTH B, RFETIEDOT %M L 73R M5 1
QAT

3) AUD & DOT @ tt (AUD/DOT) ; DOT i 1
HEf &z ZEEs, EHERE L CHERHDS %
W AR Y 21 2 whY, AUD/DOT i3,
1 HEHENFHETE5LE2 6157, ZOH1
I3 e, WHO A8E%%E 9 % DDD (229w T\
BT LERL TV,

. MEERERBLIZOESE ; AUD, DOT, AUD/DOT
PEE=]

UNSIPN TARNE R AN EE AN E NP oA bR LN DL it
KU 2 BTG BB % B33 5, £, AUD
(DDDs/1,000 patient-days) 2 & A3Ef41x, 2011 4E
D 1439 725, 2016 F1X 2129 FTHWINL TH D,
2011 FF L TR 148 fi5 LA L T\ %, F72, 2014
EO AST BERIZ T 5 & 2016 Fxf 2014 4F
A 123 B2k L € 2013 4F & 2011 4F He 13 1.07 £%
DEHERSTHL ZENS, AST 212 AMU 28
EALTHAEZ DI S,

&2, DOT (DOTs/1,000 patient-days) (22
THII LR TIE, 2016 456 2011 4E 11349 1.08
FEThh, AUD I EDBMIEFRO His, R
BRI CTHERR L T b, 72, ASTHifA
TS 5 &, 2013 4Fxf 2011 4FHE 1.03 f5 1okt L
T 2016 4F-4F 2014 41013 098 fi5 & KEIZFED 5
Vs,

512, AUD/DOT 2853 % & 2011 £ 0.72
25 2016 1% 1.00 ~ & HEINAFRD S5 1L TV 5745,
AST RIfETH A & 2013 4Fxf 2011 4F Hid 1.04 F512
xF LT 2016 4FxF 2014 4R i3 1.26 fi5 & AST BG4
DI EF LTV,

2%, AUD, DOT B £ " AUD/DOT O ## %
M, AR T2 A BB AL %
CTHMEHEDZHML T L T2 LB TE
4o MMZ T, AUD/DOT 28100 Th %728, 1 H
LA RIS ETHEA SN TWE 2 b,
fEHEOHEMLS L O NEO 2RI L 208 L
TV W EHEZE SN L, AUD IZ X 257215 T
X, HICHHESHEZ TWD EWD) 2 DRI TEH
SN, AST{EEIO FIEk % R 2 e H - 72
75, DOT B £ 0" AUD/DOT D& % Bt & TR



(#657] HAMMEENRICERMATNE L

Table 1. Changesin DDD, DOT and AUD/DOT by injectable antibacterial drug use and their ratio
years 2011 vs. 2011 vs. 2014 vs.
2011 2012 2013 2014 2015 2016 2016 2013 2016
DDDs/1,000 patient-days 143.9 142.4 154.1 1735 182.3 2129 1.48 1.07 1.23
DOTs/1,000 patient-days 198.6 195.8 204.4 218.7 200.7 2135 1.08 1.03 0.98
AUD/DOT 0.72 0.73 0.75 0.79 091 1.00 1.38 1.04 1.26
Table 2. Changes in the DDD, DOT and AUD/DOT by injectable antibacterial drug use and their ratio: Tazobactam/Piperacillin,

Meropenem, Ceftazidime, Sulbactam/Ampicillin

year 2011 vs. 2011 vs. 2014 vs.
2011 2012 2013 2014 2015 2016 2016 2013 2016
DDDs/1,000
. 16.9 17.5 15.8 16.7 15.8 18.3 1.08 0.94 1.10
patient-days
MEPM DOTs/1,000
. 23.6 234 20.2 20.6 16.0 17.2 0.73 0.85 0.83
patient-days
AUD/DOT 0.71 0.75 0.78 0.81 0.98 1.06 1.49 1.10 1.30
DDDs/1,000
. 9.4 12.2 14.6 16.2 16.8 18.2 1.93 1.56 1.12
patient-days
TAZ/PIPC DOTs/1,000
. 13.7 18.5 22.3 24.0 229 23.1 1.68 1.62 0.96
patient-days
AUD/DOT 0.68 0.66 0.65 0.68 0.74 0.79 1.16 0.96 1.16
DDDs/1,000
. 2.39 2.58 179 1.82 1.22 1.50 0.63 0.75 0.83
patient-days
CAZ DOTs/1,000
. 5.10 5.34 3.86 3.12 1.71 1.83 0.36 0.76 0.59
patient-days
AUD/DOT 0.47 0.48 0.46 0.58 0.71 0.82 1.75 0.98 1.41
DDDs/1,000
. 11.4 10.0 13.5 19.5 27.0 40.5 3.55 1.18 2.07
patient-days
SBT/ABPC DOTs/1,000
. 9.3 8.6 10.4 12.1 14.6 19.5 2.10 1.12 1.61
patient-days
AUD/DOT 1.23 1.15 1.30 1.61 1.86 2.08 1.69 1.05 1.29

T52LT, BENOTREMH % BY)IEHET X %
TRE:ASd A (Table 1),

. AST/EENCH T B RMBEA - BRIMEERTO
AUD mjER & DOT, AUD/DOT FHMh=E44

AUD 1352 SN 72 DDD THilE L, IE~ AR
BTHETHELTWA20, ik, SEHIEO LD
WREE 2 ), HERISHBWHEIITE 720K
FLTwbEEz5N5b, AMU ORI, ICT iF
BRAEEIEHHORIEELRT—DODHE L LT,
AST 2 X 2 ADLZEER B E S OHHE IR H S
NTw 5, ERIPTHEEDOMEHB)A % Table 2, Rt
D AUD FEXHERE % Table 3128 L, H IV /NR A
LRMEIED ASTIHBFBIZOWTHNT 5,
2011 4E 12 BV T AUD 12 X 2B HORERED S HLE
KD ) B IV L RPUA O T
182% T, ZAUIRMANDOLEIZB W TRL EHW I

FTHY, ICTELTLHNMNRRLRILHEIHED
R ERICOWTHER L T & 72, 2013 4F 0 &k
IS 3 RS 1 BV T b S HII AR 2 & o4
WOBE2O MM L CIERECERAL, 2
ZISUTASTIZE B MAR L TE7, #iRkEL
T, 2016 2B WTIE, 120% FTRT L, ==
D) YRR E, BT o A RESE, §2
AL 7 2 ARPHIEISRNTE 4TIk > T D
(Table 3)

— J5, meropenem (MEPM) 2 2\ T, AUD
T 2016 13 2011 4R TR 108 fiF & 1T & A &%

{b237% <, AST Hi® 2013 4E X 2011 48 kb 13 0.94 £,

AST £ @ 2016 4F % 2014 47 113 1.10 B & AUD @
FERIZE L TIZAST FIBIC2b 5§ I3IF 15T
R L7z (Table 2)

DOT 2 2 \» T 2013 4F xf 2011 4 kb, 2016 4F %
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Table 3. Rate (%) of DDD: Penicillins, Tazobactam/Piperacillin, 1st-generation cephalospo-
rins, 2nd-generation cephalosporins, 3rd-generation cephalosporins, 4th-generation

cephalosporins and Carbapenems

ear
Antibacterial drug Y
2011 2012 2013 2014 2015 2016
Penicillins 12.3 9.8 12.6 13.9 20.0 21.7
Tazobactam/Piperacillin 6.5 8.6 9.4 9.4 9.2 8.6
1st-generation cephalosporins 9.2 10.5 11.1 11.9 11.6 14.1
2nd-generation cephalosporins 18.2 16.5 16.2 154 15.8 12.4
3rd-generation cephalosporins 6.7 7.2 7.3 7.5 8.2 8.1
4th-generation cephalosporins 9.7 10.7 10.8 10.3 8.3 8.1
Carbapenems 18.2 16.9 14.7 14.8 11.7 12.0
(%)
2014 T2 2N 0851, 0831 TH o 720 fi Vo

MBI X, AST R 2> 5 #EBLHY ICH M L TH D,
AUD/DOT 232016 451213106 £ 2 0, 1 2HZ %
fvﬂn:%g:&of:o

WHO 2373 5 MEPM ® DDD 120 g T& 1,

2013 4F. ®» AUD/DOT #5078 T % 7%, AST Hij
$15 g/HEKiiTh o7z LI ND, —TF, 2016
£ AUD/DOT 28106 Td > 722 & » 5, AST
HBo 1 BRI 2] g/HNEML 22 & 29R
BEhbd, 2%, BEMAREIZEID %, FH
MZmML, | HEAEE¥L-ZLi1lh %,

F 72, FRPREICH LT MEPM O3 13 AST
BAMETI O 2013 4£. D 831% 75, 2016 41213 925%
R ERPEIE L 72 (7= & RIER) .

JE AT B BEPE G S — XA T A
B B &R REHERE COERREE T, 2013 4F
75 2016 FEDOFEFTIL 80~85% NTHR L T 5
DS, BOBRZHREEMREFTE TV A DIE AST
DA & PRSI OHEEPT 22 L T
B REMEDSD B o
IV. ASTEEID 7T A LFEMICEH TS AUD,
DOT, AUD/DOT sHmZE4)

AST A2 A A L 72 ceftazidime (CAZ) @
HENZOWTHEAT 5o

CAZ 1, AST % i& 5 @ 2011 4F 20 5 2013 4F 1%
AUD T3 239205 179 ~NMETF L, DOTIZBWT
$ 510205 386 NMET LTV b, F72, AST i%i&
b AUD 1218275 150 MK L, DOT & 312
25 183 NMET L Twab,—7%, AUD/DOT ix 2013
ExF 2011 4F FIE 098 512 % L €, 2016 4F&F 2014
FEHIT 1415 & AST #IC1 HOBHED LA LT
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WHO 28% 3% 3 A5 CAZ®ODDD 340gTdH V),
AST ®i® 2013 4D AUD/DOT 12046 TH D, 1.8
g/ ARMTHEHENTWBIERN L o7z b E 2
5N 5%, 2016 £ AUD/DOT 12082 TH 1, 1
A ENN33g/HER->TBY, CAZDOfE
WHIZEILR S o722 LR END, ZDO—DD
PR & LT, AST D3RI W IMUEG I @ definitive
therapy (2% L CREMIICA- A L T b 2 & 3581
55,

TN LG E LT, RIRITRHEEIC BT 2
2011 4 1 H~2016 4F 12 H ® 6 4E[ T A b L7k IR
BB ILAE 67 B ORRIR A 5L PUR S IR, 7
IOV T AST i 34 6 (2011~20134F) B L
AST % 33 1 (2014~2016 4F) 245 1) TIL 8k 5
ATo 70 AEFE L C AST Hif: T ORENE 1 W ME
1B O definitive therapy (29 5 3EHNE, 88%
(3/34) 7°5 303% (10/33) ~FAEIZLH L, 30
HIETHED 205% 225 61% ~NMEFL, 77 b A
FEA & AMU 2SR3#AF T S 4172 (Tables 4, 5)o
V.  EERImMEE AMU FHEFERE

MEPM O KB 5 K5 Bt O 51122 v TR =
W2Z2AbA 7, ERBIE AL, 1 HEEH= % 3
MLz &, RIBRIZHT 5 MEPM O3
ICEEED D o 72 2 LRI L72AY, AMU G
TR RO ZALIZ O W TIZE L ORE D ST
Who TNETOMEEL LT, ERESIE A LINAR
I A RPUHEEO AL HIEICHIBR 2 3% 5 2 & T,
VISR L RPUREEDOMEH A L, FRIRR O
imipenem (IPM) T 4ZRIEAEFIIET L7z & #Hiss
LTWwa, HE ST 13 MEEOMERE LT, AUD
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Table 4. Comparison of drug usage for

definitive therapy between before

and after AST for Pseudomonas aeruginosa bacteremia

X . before AST after AST
Antibacterial drug P-value
(n=34) (n=33)
Carbapenems 14 (41.2%) 7 (21.2%) 0.08
Tazobactam/Piperacillin 6 (17.6%) 9 (27.2%) 0.34
Quinolones 5(14.7%) 2(6.1%) 0.25
4th cephems 5(14.7%) 2 (6.1%) 0.25
3rd cephems 3 (8.8%) 10 (30.3%) 0.03*
Aminoglycosides 3(8.8%) 1 (3.0%) 0.32
De-escalation/step down 4(11.8%) 19 (57.6%) P<0.001

*:P<0.05

Table 5. Comparison of the treatment outcomes between
before and after AST for Pseudomonas aeruginosa

bacteremia
30-day mortality rate Discharge mortality rate
before AST after AST before AST after AST
(n=34) (n=33) (n=34) (n=233)
20.5% 6.1% 32.4% 12.1%

2L D ISR L RPLREIED L & H VR A L
RPURFE KT 2 FRIR I 2R & OBIfRZ #RE L C
BY, AUDIZ X B AN E LR D s
RS SRR O 1238 W E 25520 S
AUDIZ X 25T Th { ZOLERIZHEED
VETHD EME L Twb, F72, Takesue 571
Hsk COMF TMREOHEE A RTIHETH S
Antibiotic heterogeneity index (AHI) & \WMHE%Z
IR EARIRE M R AT A 2 L2 G L THD,
PHEMHOmY %7 {32 & QMR IHICER
ThbEEZLND,

—77, MEAT S OILHMHLIX I BT 5 55 MRk O
RELT, DUNRALRIRHED AUD 12X 28
i & IPM, MEPM (2589 2 AR O E=R & 1%
ML TEST, 7Nt A RO =1
TNATLT L b J1 V7N 2SR EEFA R B o B
WZIEnWebenZ ens, MoERDPELSLTw5
CEDPTRIEING EHE L TwD, ALY S
TSR s D 13 ik 2 f SASHRET L, 71 )b oNa
A LCRPUEEED AUD (2 & 485 HE & R R 2k
FOMBITFEDO SN o b ME L TWnd, &5
\Z, Mutnick 5O TH, &gk AMU it
PRSI o et 0y 2 BB 2 R 25, RIS
BB MO IEDIRER B F12onWT, £7
HPHEZS ) ¥ T 2k RS 2 LEDP S 5

ELTwWh, LLEX Y, AUD EiifHERE =DM
DWTIE, —EDRmIHES N TRV,

F7:, DOT zMA72#HEDBH Y, SVELVE, W
FREARSEAI AN X 2 VES PR SE & @ IE Lo fia i &
LCTAUD/DOT %/~ L, #A G, EIESNTH
fEREBIN L7z Lt LT b, KT RS
BWTiX, AUD & DOT O FFfl & b w i 1 5~
DFEZOWTIHE LTV 54, WiE BN
BODLZEIITELRPo72e LL, ZTORERITH
—HEREDORS N CORETH Y, 5H%S ik
TOIFESELRAENISORFAPLETH L, LB
VLN 31 MRk 12 & 2 sk — X1 F v 2 D
EOY LT, Bt 7 o 2 RBUHE, 2
&t 7 = 2R PUHFED AUD/DOT 23 8ind 5 & 7
WU 2NN I T PR T 53 BEES DM 7 % IR 25 &
N7z MEEINTWD, TN FETAUD I K 5B
RMEREDOHBEIZO W TORE D - 7295,
AMU EHi#EREAE 2 TWAH T L TE ¥ &F #IHHE
IZOWTBEMEZ BETS 5 2 L TREE 2> T\ D,

By

A TR EERF PR R 3 3 1) % FEHAI R &
LT, EROERBINY—A T A% EiF7z,
AST O—H & L COEFMIIY -1 7 2% L
BLTTOLAEE 77 M) 2 BEOMEEIZD
WTHGET L T BED D Do KK, TTOIEH
I AST 20 A L CHURE QM IE M 2 HEtE 3 5 Z
ENEEND, FEHIMMIZASTO—B E LT, #HFY
OB T b WY % WL L IR_RET 5 2 L5,
FERAII R RICED L L EZ b b, —T,
AR RICBNT, =L TV AE—20D
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&R RE I BRIR B, & I 3 S, SRR 0@ IE
IR EER BN,

FlERAH R H CH - #ELE MSD (BR), 77 4
H— (B, KEAREREE ), F—-=3%& (k)
L DEE 2T T b INEE, INHE—, k&
WIS T RE b D% Lo

AR
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Role of pharmacists in managing drug-resistant bacteria
based on the trends in drug usage

Yasutaka Nakamura’, Koichi Yamada®, Hiroshi Kakeya” and Katsuya Nagayama'

U Department of Pharmacy, Osaka City University Hospital, 1-5-7 Asahi, Abeno-ku, Osaka, Japan

? Infection Control Science, Graduate School of Medicine, Osaka City University

Pharmacists play a crucial role in the surveillance of antimicrobial usage (AMU). AMU comprises the
following three aspects: daily usage, duration of use, and the number of users. Clinically applied indicators
of AMU include antimicrobial use density (AUD), based on the defined daily dose, days of therapy (DOT),
and the ratio between the two (AUD/DOT). A mutual assessment of these indicators could reveal factors
involved in the changes in AMU.

Here, we cite instances of the use of AUD, DOT, and AUD/DOT at Osaka City University Hospital, to
explain the concept behind the three indicators. We also report on the use of AUD, DOT, and AUD/DOT
for assessing the outcomes of antimicrobial stewardship team (AST) activities.

Daily usage, duration of use, and number of users of antibacterial drugs are recognized as factors for
evaluating the antibiotic efficacy against drug-resistant bacteria; however, the merits and demerits of ap-
propriate AMU cannot be determined based on surveillance alone. Analyzing AMU in combination with
AUD (which, until now, has been the primary indicator of AMU) and DOT may enable more appropriate
assessment of AST interventions, and sharing information on AUD, DOT, and AUD/DOT could aid in the
management of drug-resistant bacteria.
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