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Evaluation of Intervention by an Antimicrobial Stewardship Team for Patients with Bacteremia
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In this study, antimicrobial stewardship team (AST) intervention was evaluated by comparing patient outcomes
and consumption of broad-spectrum antibiotics [carbapenem antibiotics and tazobactam/piperacillin (TAZ/PIPC) ]
before and after the intervention. There was no fluctuation in the consumption rate of carbapenem, TAZ/PIPC and
other antibiotics, but there was a decreased annual consumption of antibiotics after AST intervention compared to be-
fore intervention. For the carbapenems, antimicrobial use density (AUD) of meropenem (MEPM) was highest in both
periods, at 20.1 and 20.4 before and after AST intervention, respectively, with no significant change after AST interven-
tion. However, the days of therapy (DOT) for MEPM were 27.4 and 24.8 d, respectively, with a decreasing trend after
AST intervention. AUD and DOT for TAZ/PIPC after AST intervention were 6.5 and 8.1 d, respectively, which were
lower than the pre-intervention values. Rapid identification of the causative strain enables early de-escalation and may
improve the economics of antibiotic use, but there was no difference from before to after AST intervention. Compared
with before and after strain identification, the carbapenem administration rate after AST intervention was significantly
lower than the pre-intervention rate (p<<0.01). There was no difference in 28-day mortality and treatment period before
and after AST intervention, and there were no differences in outcomes such as resolution of bacteremia, mortality, ex-
acerbation and no change from before to after AST intervention. Based on these results, we suggest that AST interven-

tion can reduce consumption of antibiotics without altering patient outcomes.
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SR 3043 A 31 Ho 14 (BLF, AST 4t AFD)
KO, AST ST AR DL 30 4 4 H 1 H-F5R 31 48
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EINEPIEREER L B, OmEF2ty b,
1ty hoBDPEEOSG, @377 I —tRET
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HEP260 M RE L. BEDOERE Table 1 12
R, EEO A (interquartile range; IQR) 13,
AST ST AT 74 % (67.0-83.0 %), ST A% TIZ 76
J#% (70.0-83.0 %) ThH o 7/=. TEBIE AST /T ARIIE
BAED TS5 TN 49 £, AL TIE, BER
67 4 TRIEMN 69 % Th o7z, AST O AHIEZD
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B BRI AR R Y E O N ER % Supplementary material
Table 2 1T/~ 9.
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Table 1. Patient Demographics

Characteristic PreEi;t:erlv ze‘r‘l;ion AST(:[II;eIi\;%I;tiOH p value
Demographics
Number (%) of females 49 (38.7) 69(50.7) 0.3132ns
Median age (IQR) 74.0(67.0-83.0), 0-94.0¢ 76.0(70.0-83.0), 3.0-96.0¢ 0.081b.ns
Clinical status
Median SOFA score (IQR) 3(1-5), 0-17¢ 3(1-6), 0-19¢ 0.752b.ns
Number (%) of patients with comorbidity
Hepatobiliary and pancreatic infection 38(30.6) 39(28.7) 0.7862ns
Urinary tract infection 34(27.4) 33(24.3) 0.573ans
Bone and soft tissue infection 15(12.1) 18(13.2) 0.8532ns
Catheter-related infection 11(8.9) 9(6.6) 0.6422ns
Pneumonia 9(7.3) 8(5.9) 0.8032ns
Intestinal infection 4(3.2) 12(8.8) 0.0732ms
Bacteremia 3(2.4) 7(5.1) 0.3402ms
Intra-abdominal infection 4(3.2) 2(1.5) 0.4292ms
Infective endocarditis 2(1.6) 3(2.2) >0.992ns
Pelvic infection 2(1.6) 1(0.7) 0.6072:ns
Febrile neutropenia 1(0.8) 2(1.5) >0.992ns
Sepsis 0(—) 2(1.5) 0.499ans
Central nervous system infection 1(0.8) 0(—) 0.477 ans

IQR: interquartile range, SOFA: Sequential Organ Failure Assessment score (maximum SOFA score from pre-transfer period until 24 h of admission) . ™ Not
significant at a significance level of p <0.05 by @ Fisher’s exact test or ® Mann-Whitney U test. ¢ Data are shown as median (IQR), min-max.

Table 2. Comparison of Costs of Antibiotic Consumption
before and after AST Intervention

Category Carbapenem TAZ/PIPC Other agents
. . 8,237,786 8,270,489 25,292,791
Pre-intervention (19.7%) (19.8%) (60.5%)

. . 6,993,478 7,124,177 22,004,154
AST intervention  “(1g9 4oy (19.7%)  (60.9%)

AST: antimicrobial stewardship team, TAZ/PIPC, tazobactam/piper-
acillin. Consumption costs are displayed in Japanese yen (JPY).

$£13 2,200 77 (60.9%) TdH->7=. AST It AHi#k
THIVNRR LRGIWE, TAZ/PIPC KUY, Z®
MOFEEDOHEESHEIIEITFEDO NN T2,

4. AST NARIEICH T RLBIEED AUD &
U'DOT DLE  AST St ARITRICHBIT B A EHIHE
# D AUD KU DOT % Table 31279, AST /r A
BT D AUD 1Z, J1I)LNX R AHiE 3 O MEPM 7t
20l TROHBEWETH 7=, £z, AST MAKD
MEPM @ AUD | 20.4 T» D AST fr Afifit8 T
MEPM O fH&EIZZD 5T, mBBHEINEWH
WK THo/=. IP/CS KU DRPM ® AUD iE/ A
AL, 2.9 KU 3.4, NMAKIZ1.8 KTV 22THD
AR A 2R L=, TAZ/PIPC ® AUD
WS AR 9.8 T, JSTARIZ 8.1 LK A ZRL

Table 3. Comparison of Antimicrobial Use and Days of
Therapy before and after AST Intervention

Pre-intervention AST intervention
Antibiotics

AUD DOT AUD DOT
IP/CS 2.9 3.8 1.8 2.5
PAPM/BP 0.0 0.0 0.0 0.0
MEPM 20.1 27.4 20.4 24.8
DRPM 3.4 3.0 2.2 2.4
TAZ/PIPC 9.8 13.0 8.1 11.0

AST, antimicrobial stewardship team; AUD, antimicrobial use density;
DOT, days of therapy; IP/CS, imipenem/cilastatin; PAPM/BP, pani-
penem/betamipron; MEPM, meropenem; DRPM, doripenem; TAZ/
PIPC, tazobactam/piperacillin.

7z. DOT 34 Exf5 & LT R TOLIERPIEEIC
BWTI T L TH O I OEHEEA G0 51
7z,

5. ASTNARIBROBEKREEICEY 2ERREDL
B AST M ARBICBIS2EKFEEEZTICEL
7z % Table 4 1TR7. MBMADIRENS, 7
T LG DKE RS ETICEL 2B O gl
(IQR) 1%, AST /T ARG T48h (24-72h) ZHEL
TWED, MTABTIZ24h (24-48h) EEET
CEITIRMICAREREmMNRED N (p<
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Table 4. Comparison of Time Required to Identify Strains
before and after AST Intervention

Pre- AST
Categories intervention intervention p value
median (IQR) median (IQR)
Eggﬁzﬂigﬁggg Eﬁg 48(24-72)  24(24-48)  0.0041%
Time required for
bacteria identifica- 72 (48-96) 96 (48—-144)  0.0631ns

tion (h)

AST, antimicrobial stewardship team; IQR: interquartile range. * Sig-
nificant at p < 0.05 by Mann-Whitney U test,  not significant.

0.05). F7=, WHEFEIEKD MIC O#its £ TICEL
R o YefE (IQR) 1, AST /T ARIT 72h
(48-96h) TH oM, MAKTIL96h (48-144 h)
ENMAFIE THERAETIRD S NN .

6. MEELCHIZ2BEREORZHO LK

2016 fE 5 2018 FF DO PUARMR AT IRITH 9 5 fk
MEEE DRRZMEDHERS 2 Fig. 1 1IZR”9. AST T A%
BfA U7z 2018 4F DIEZ A4 & bhig L T, 2k
[:'1’] CEEMEAN YD 5N, TAZ/PIPC TRE2ZMIX

BMH 5% NDOWENRD SN, £, A

/\/\;FA#‘?LI% IBWT,IP/CS M 81% M5 90%
~, MEPM 7% 83% /15 91% &Jka2 1 Dok B
ICERO 5N, 723, DRPM O#FAEZ MR, i)
BRICREF U 72— RICHAAR EN TWARN S
T2 DHETE o 7z,

7. ERSINCEBREEROE{(E AST A
RIRRICHE A S NZABEEICOWT, O K

Uy 7RI NZEE, OF T LAREOR R
BIHEH I NZEE LY, QOBRFEE & MIC O
WMERICHEA I NZEEITDOWT Fig. 2 ITRT.
AST T ARTTIE, T2E YU v 7 IZEBPIE KA ME
Jﬂéhf:*%bi 35 N (28.2%), 7 I LREEOKER
WMERICHERINZEBFIT 46 N (37.1%), HEKIFAE
ﬁ&U MIC O ERICHEH I N EBEHEIT 34 A
(27.4%) THO, HHINEZHEITHEEREILR
oMotz STARIE, T2EY v ZRRIRE
PIEENMER S NZBEIT 46 N (33.8%), VT A
R ORERMERICHH SN EHIL 52 A (38.2%)
Tholz. Elz, WHKRFEE KO MIC O#HE#RITHE
AEN=EBEIZI0AN 22.1%) THO, VI LY
BOREREMERICHEH I NZEEL 0 EZITENE
HBTHo (p<005) F7z, AST 7n 5 EHREN
DIERDZARITNT% THo-. WNHRITHE -
Jﬂ;@%‘a?biﬂfri’] (%) T22.7# (48.9%), [
REA =4 —DIREIZ 9.9 (21.3%), PiEH
DBIROEZRIT 9.5 F (20.5%), H5HIMICEET
DieRIE 22 (4.7%) kU, HHEEREGEORE
FiZ 211 45%) Thol. REICHLUAAGE
HINZHEBIZAFYEE (%) T, 4311 (92.7%)
Tholk.

8. AERmND 28 BLLIADIETH & AEHARM
D& AST ST ARIRICHBIT 5, BRGNS
28 HOAN DB HR (%) EHiWEIC K 2 iE%
% Table 5 IZ/°9. AST St ARTDEER AN S 28
HEANOFET BER (%) 13204 (16.1%) T,

O 2016 (n=181) M 2017(n=177) M 2018 (n=198)

100% -
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80% -
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50% -

(no. of isolates)

40% -
30% A

% susceptible/frequency by year

20% -
10% -

0% +

TAZ/PIPC  CAZ CFPM

Fig. 1.
2018)

IP/CS

MEPM AMK GM CPFX LVFX

Yearly Susceptibility Rates for Pseudomonas aeruginosa (P. aeruginosa) Isolates from Beppu Medical Centers (2016 to

Susceptibility rates (%) of according to clinical and laboratory standards institute (CLSI) criteria for antibiotics against P. aeruginosa isolates tested in this
study. TAZ/PIPC, tazobactam/piperacillin; CAZ, ceftazidime; CFPM, cefepime; IPM, imipenem/cilastatin, MEPM, meropenem; AMK, amikacin; GM, gen-

tamicin; CPFX, ciprofloxacin; LVFX, levofloxacin.
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Fig. 2.
HMBroad spectrum antimicrobial agents.
correction for multiple testing.

Table 5. Outcomes for Patients with Blood Culture-positive
Infection
Pre- AST
Category intervention intervention p value
(n=124) (n=136)
28-day mortality, n (%) 20(16.1) 12(8.8)  0.0893ns
Treatment period, d IQR)  10(6-15) 10(6-15) 0.976m

AST: antimicrobial stewardship team, IQR: interquartile range. ™ Not
significant at a significance level of p < 0.05 by chi-squared test.

MABOFETEERIT 124 8.8%) ThHhor-. i
BRIC X 2B EHMOFR{E (IQR) 1%, AST D

MTAFIBIIBWT, Winbd 10H (6-15H) T
Holz. Tz, AST DN ARIRBICBWT, 1B#%H

A5 28 HEANDETTH (%) KU, HiEEITEX
SIGEHIRICA BRI s e 7.

9. BEDOBKERICOOVCTOLERRE  AST
I AR DB DKL) Z Table 6 IZ/RY. T A
RTERERY 67 %4 (54%), LN 384 (30.6%),
BRI T4 (5.6%), HWEMN24 (1.6%), ZOft
M14 (0.8%) RUAREMNI% (1.3%) ThHo k.
T2, MARBITEBIRAN 78 &4 (57.4%), FE1=/H 25
% (18.4%), wIEMN 114 (8.1%), HEMN1 4
(0.7%), ZON 14 (0.7%) KRN 20 %
(14.7%) TdHV, AST DN ARIRIIBITDEEZD
RRIRIRICE B ZIFEO s ko .

e 2=

MmEEBEDREZNSRLEL, AST M ARIEICH
2 IMEHEREOF RN E T U ML ZEEEL
T, ASTIEFOF L ETT> 7=,

identification

20 40 60 80 100 120
Number of patients

(=]

After AST intervention (n = 136)

Comparison of the Proportion of Broad Spectrum Antimicrobial Agents Administered before and after AST Intervention
Other agents. AST: antimicrobial stewardship team. *Significant at p < 0.05 by chi-squared test with Bonferroni

Table 6. Comparison of Outcomes before and after AST
Intervention
Pre- AST
Outcome intervention intervention p value
n (%) n (%)

Resolution of bacteremia 67(54.0%) 78(57.4%) 0.092ns

Mortality 38(30.6%) 25(18.4%)
Recovery 7(5.6%) 11(8.1%)
Exacerbation 2(1.6%) 1(0.7%)
Other symptoms 1(0.8%)  1(0.7%)
Unchanged 9(7.3%) 20(14.7%)

AST: antimicrobial stewardship team. ™ Not significant for outcomes
before vs. after AST intervention at a significance level of p<0.05 by
Fisher’s exact test.

W IMLAE DRI T, 27T LFEVEARTE (gram negative
rods; GNR) 7235EON 5856, BEO K Z FEE S
LZHHTIZEY v 7 IR EEZ# AT 50—
AMH 5.0 SERHRE L ZEBENS B NZH
¥kl GNR 235 5% < (Supplementary material Ta-
ble 1), AST /T AR Tl 28.2%, Jr AT 33.8%
DEZFITTEY v ZIREHEENEH SN TN
7= (Fig. 2).

I 51%, ICT I & % Mk M B A D RS
AZITY, 0% LA LDOREDZANEN, MEY
F M R IRZ R O C R IR E NI &%
HWELTWD, 19 YBERIZBWTH, ASTAEST 2
REDZAKIL 92.7% & BEH & FAE R E W2 AR
Tholk. £k, HE - HEOREMNHEET
22,7 (48.9%) Lz SO THD, BHEREICHR
U 7= F &7 # <> pharmacokinetics/pharmacodynam-
ics (PK/PD) HFRICEDOWHIEEKDF N L E
WHZBICEM TEEE XD, 351, WERE
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DEMLTIFEEDER, HGHENETE SNz
EITX D, IREPIEE O HEE QWAL
D AUD KU DOT QA NEL N, 6D
Z &KV, AST fr AIZBEME &=tz Hialh 2
FHEROMIEMHOm LICEBTE S ERB I N
7z,

Japan Nosocomial Infections Surveillance (JANIS)
ORBERICE UL, ENDO AMR MR OHEEIZ X
0 kIR R OPTE I T 2 M ERIZ R ET TH S
ZENHESNTNS. 20 BEETIE, AST It ARTD
2016 4F K O 2017 AR IC BT DIk O RZ I T
VENRED SN (Fig. 1). LnL, AST /A%
(2018 1) DR D EZ LI 2R IR EN A 5
N, EEPEECBWTEHERERNAS N
(Fig. 1). ZDZ &lE, ASTAH ALK DEAND AS
OHETIZEND Z &< ASP 205 2 &N T
E, BREBEHOBRZEOR ENKSENTNDEEEZS
Nnie.

F72, MARTEHR L TH AZOFHEEOWE 4
X 568 J7 MR S 11724 (Table 2), T ARI#% T
DIIVINRE LR TS, TAZ/PIPC kUMD
HHEDOHBESBEIC AR s NRh> /. AST It
AR TIE, 5B P B O REBEAE O 32 W 44 <2
SOFA score IZH B ZITRD 5378 /n> /= (Table
. 207, BYEBREICHEA I NhiEEICE
Lid72 <, HESEDOEIGITELNED 5NN ->
FERO1DEEZS5NS (Table 2).

AST St A TIX, MEPM %[k /= 1 )LNRF L
ZPIE R O TAZ/PIPC @ AUD I3 4& @A ER
W 537~ (Table 3). MEPM I, B ok e 14
BN R 2 0h8 &9 2 HIE - HEATEERYYE S Pseudo-
monas aeruginosa 12 X % BEGYEFITH L THZIT
HY, ROBHASINTVNDHINRELARPIEET
HD.FEE, LIREHBERTIZI I HHAEN 6¢
i) EEMARO/ERNKE - #HERINTWE
®, MEPM O AUD K FL7ah > 72 &EE X 5.
PiE S A # A > A 54 (Japan Antimicrobial
Consumption Surveillance; JACS) O 7B 13 4R
(2016 4F) 12X AU, DAEITBT B HIVNREKL
ZYiE#E D AUD XU DOT i3, 17.5 %18 21.3 T,
AUD/DOT 13072 TH A Z ENWMEIN T
5.2 LirL, AST T A% D MEPM @ AUD KT}
DOT 13 20.4 1N 24.8 &, T 5 DONBIE#RKD

LT OFEMEE/RLTWE (Table 3). SGEHREL
ToREGERERICLE, JFRHRERRE, RESEGYEIC DWW T
BB R AR R SE A%, AST 47 ARG T 15 #i(12.1%),
MAETI8H (13.2%) LmWElazE HH TV
(Table 1). H1TH, (LERVEBIETIR - HHESR L N
MR A 72 & DERFI TS, EEFEREROFRED HIY
TTF7 U RY R RLF—=DIC K 581GEHNTD
NTWD, SHE CTEHMOIIEEIC X S1EEN
W BT E Bl 23 2 7 o 7= (Supplementary material
Table2). 5 OIERF TIEHK 51.5% DEHZ T
MEPM M ZNTHO, K2HEMICHEZEE
MfrH N TW = (Supplementary material Table
2). ¥z, HHRORIENTE THREYPEFENAHT
& o T HIMIE DFEFIDS, AST /- ARTT 3 JERF] (2.4%)
SO AT 7 5EH (5.1%) 3% 53 7= (Table 1),
IN 5T RTORMAEF TG K O MEPM
MEHIN TV Zhs DI &EH AUD ® DOT
rEOEEREEAZSNTZ. LML, AST S AH]
EHB U T, ARSI E REGIE S 1 ILE DRE B )
%o ZIZHhnH 5T, MEPM @ AUD I #0
13D H5NT, DOT K FEMZRL Thwiz (Ta-
ble 3). AST /1 A% TlX, £/KM9IC AUD |3 MEPM
ZIREMHL L, DOT HEFLTWS/=®, AUD/
DOT L O fEIX B MERICH o 72, 2D &3,
AUD O FMEMIIFEHEICKFEL THE 5T, i
MEOEMNERE L TEASNS. LD &
5, MEPM (3 E/sHiEEE L GEREINTHO,
AST T AIC K DIFEHIRINERE L EE 2 51 5.
AST T AIC& D, PK/PD BEGRICH DB EHED
XN, 14 0 Z2iH8 2 5 £ W HEF S F &I
A (p<0.05) Lizlo#HEbInTtng. » Y
FEIZBNWTH, ASTHAICKD 14 HEBAZ I
INR N ZRPIE I O TAZ/PIPC fd FSERNT 5 L
T, BEEZBRGLUEBYICEESHIEDOES %
o T3, Z0), ASTHABTIEINREL
FHBEETXRTIZBWT, DOT DIEHENED 51
mEEZ LN

B IME T, AWM TROWEZNDZDITHEDN
BHWEICKDBEENEENTH O, 22 JiE
23w 7 TIE2WE Lh LINOHIEERIZ K D680
e X N T W5, 2620 Nagel »Id, matrix-assisted
laser desorption ionization-time of flight (MALDI-
TOF) ZMH LU lERFEZEZEALLI &I
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KO, AST A AMERLNITEERIREERD, LT
RBOWONED N2 E2HEL TS 2 Ly

U, %R TIEREkOHETHKFEE Z2T>TW5
D, MEREORZICKRMZEL TWDONHIRT
»%. F7/-, MALDI-TOF Oi#E Alx 3 X k& fff
ThdH-DHLNRNTHD. TDD, ASTH
ARTBICBWTEERIE LT 72h KU 96 h & Kk
MZEEL, £EMAFMBE THERGRERIED SN
Mo lz, MESEREOREZTTD 2 &id, R
YRR BRI 2G5 2 &N TES
=D, 7NN LOWENHNS REEND S, Z
D=, BYIKENGED S N=EBENS, Fficm
BRI L, #EREE £ TORM DR Z X%
ZENSGHOBFEE Bbh.

INETOHRETIL, AST It ADERIKN /%
ZHME T HHEEE LT 30 HUNDOE LR &
NTWDHN, TADHIBTEIRD SN TV
W, 1929 F 7 HEEDOST - TANL—3 3 27,
MEBICA N TR ETH S & ORI S 7
INTNRWN 0 ZD7=D, AST T ADFHMEI,
CHRZZD, BFOHKERR OGS 2 081D 2
EEZD. L, BEOHEKERFDEOEHED
R47=5k0n, SEOONODNDFHEICBNTSD,
BB S 28 HUAN DL RIZT ARTD 16.1%
M5, TAED 8.8% EE/AMEIINGED 5Nz,
BEIRZIRD SN o 7z (Table 5). Abdul-
Aziz 513, BEEWMERFIIHTD L7757 L%
PR OB BT 5 30 HIE T R 26-37% & 4
HLTHD, D Yo AST /r A% D 28 HIET- R
ZOHPFLLTTHO, PIHEICKDIBHENRENES
nTtwasEEZSNS. LhL, TARIRKRICBIT S
BEDOHRKRIEIICEZIZED SN/inho /= (Table
6). TNHDIELD, ASTH AKX DHIHEED
A ELHEAMMAHIRIN TS, JEEICXSA
BEHRNELNTNVWBEZEEZRLTED, BED
28 HEC RSP REFEOHRERZMHETE TN L
EBIT, PIWFEOHEMANHSNTND EEZEZS
Nz,

AST T ARGTBICEWT, LEBHEEZGEHL /-
BEAMOPREITIVWTNSG 10 HMTH - /=
(Table 5). HA RI1 icLuE, =EBUMIE D
BEENZ 10-14 HESINTH D, 9 YRRICBWNT
H R RIGEMBITH O, AST DN AICKOHIHE

e HWmgEIEICE#HIED s Nsho k. 2
N0 ENS, YR TEMEL ZEFHEED
AST T A, YU M HLZELSIESZ &S,
IRBPIEEOMHEIE MO HEZK T I, wRiE
HOBZMEZWUELZEEZS.

AR TIRMEEGEOBRE DA ERRE L2, F
7=, BENCH W= AUD XU DOT i3, JEbi2kT
HHINZHEEORE ARBEREZLELICEH L
BTHD. ZDi=wH, AST J/r A& AUD KO DOT
DO EMEZFERICHSNITERN . £,
AST 2R3 2 LAATL O, ICT Z2##& L, P
DOEHMER OB EHHEZERBL, HiEEDwE
EfFHOmMEER > TE/, D7, AST A
A OPIEEDHE S, AUD KU DOT DOfE
IZENEUCHEEDN S TRENN D 2. AR TOPIE
HEOWHESET, 2AREBHEITHL THESI NG
HEOMHBEFATH D, MBHEEZFOAIHEHIN
FHIHEEOWEEEEZNSST LH ML T,
T/, BFEOERERIFIAEDOBERRS, K
BET -7 2 RICBHIND -0, EHRONALT R
MECTWDLAREEND S, TDD, AST DIt
ARIMRICBT 2 BEOEREROZIX, s d L
HIERMICT R TOr —RIZHHERNT 5 EIEF A0,

fEamE LT, ASTOMAICEKD, REHIEED
AUD, DOT O/, I ERF I 2 IR
EEE O H LR DR 5 iz, IREPIEE DO T
Ot ZfREOHRENESN, BEOT T M LAZEHE
FFCTEBZE&EMHAGMERSTZ. 61T, RIBEIC
T DEZHEORED TE, FIEEOWE[FH&
ASP OHEHED 7= 0 IZHEAIRT 3B D AST St AlZEZ)
THdEEZD.

FIEHER BRI REFEMERKIE R,
ZOWmMLDF > T4
> 1T Supplementary materials (& T f&t) 23 A
T3,

Supplementary materials
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