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AST pharmacists use BACT Web® to monitor the patients and provide feedback to the attending doctor.

Monitoring by AST Pharmacists

Extraction of patients using antibiotics Consultation with
- Enter the patients summary the attending doctor
Electronic medical charts into BACT Web® and start monitoring.

= Check the antimicrobial orders
of selection, usage, dosage, and t
BACT Web® * isolated pathogen.

AST case conference

Extraction of the patient being monitored

- To enter the course of *Using the patient
treatment into BACT Web®. information sheet from

®
* Check the efficacy of antimicrobial BACT Web®.

therapy, isolated pathogen and its *Discuss the treatment
susceptibility, and duration of therapy. strategy of target patients

among AST members.

AST Selecting the patients

Figure 1 Flow of prospective audit and feedback by AST pharmacists using BACT Web®

The AST pharmacist uses BACT Web® in the electronic medical record to extract the target patient.
The target patients are patients newly initiated on antimicrobials and patients who have already been
selected for monitoring. Identification of patients newly initiated on antimicrobials triggers
registration of a summary in the patient database in BACT Web® and monitoring is initiated. The
AST pharmacist enters the clinical course of the patient being monitored in the patient database,
confirms how to use the antibiotic, and consults the doctor if necessary. AST pharmacists select a
patient to discuss in the AST case conference. We conduct an AST case conference using the BACT
Web® patient information sheet and consult with the doctor if necessary.

AST FHIRNEBACT ¥ A7 L& W T R B O Hips Fe6E B E 2 hli U7z,
Figure 2 IZXRBEZ RIS HET 7D AZ v A A LT G BEHED—
B A Lo, PR EE TR OEBIRBUC Lo T EREHR], [7 42—
BLO T tESTIN, HRMICIERETE 2 ) 1c L, A4,
DU SR F B 4L, AST JEBIRRGIE GG ds L OUSIES 72 & DFoR % AlBE
LT, SHICBRFOBRKRREZ DRI CERL, HREFL2EHEICT LD

BB RICT = RX—2AFHTEDL LTI AZ~ A A LT,
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Figure 2 Screen listing target patients

Data regarding patient information, drugs used, date of use, number of days used, progress situation,
AST intervention patient and infectious disease name for any drugs in any period are displayed in a
list. Since the monitoring status is displayed using three colors for "unmonitored," "monitoring," and
"finished," it is easy for any observer to understand the progression of the situation.

a: Patient name, b: Affiliation ward, c: Route of administration, d: Drug name, e: Administration day,
f: Administration dates, g: Last intervention date, h: Progress situation, i: AST intervention patient, j:
Infectious disease name.
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Figure 3 Patient database management screen

The patient database includes the following components: vital signs graphs; antibiotic, antipyretic,
and device usage; bacterial culture results; and clinical laboratory values. The course of treatment
and interventions are categorized by date.

a: Course of treatment and intervention content, b: Bacterial culture, c: Confirmation report, d:
Administration history list, e: Summary, f: Vital signs graphs, g: Antibiotic usage, h: Antipyretic
usage, i: Device usage, j: Clinical laboratory values.
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Figure 4 Patient information sheet at the time of the AST case conference

(A) Patient information sheet.

(B) Bacterial culture and administration history list.
The medical history, course of treatment, patient summary, antibiotic usage, and bacterial culture
results can be automatically summarized from BACT Web®.
a: Medical history, b: Course of treatment and intervention content, c: Summary, d: Date, e: Clinical
department, f: Sampling site, g: Bacterial name, h: Patient name, i: Drug name, j: Administration day,
k: Administration dates, l: Dosage, m: Reporting status.
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Figure 5 Time required to create a new patient database

Welch’s ¢-test applied (n = 8).
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Figure 6 The average monitoring number of patients being monitored per one month

Student's #-test applied.
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Figure 7 Number of proposed prescriptions
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Carbapenems TAZ/PIPC Anti-MRSA agents

Figure 8 Antibiotic usage per one month

Student's #-test applied.
DDD, defined daily dose; N.S., not significant; TAZ/PIPC, tazobactam/piperacillin MRSA,
methicillin-resistant Staphylococcus aureus.
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AST pharmacists were implemented bundle intervention quickly for
attending doctor in the case of MRSA positive from blood culture.

Bacterial laboratory technician

1
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Positive report Positive report Positive report !
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AST pharmacists |€—>| AST case conference
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Bundle-based Intervention AST
intervention (as needed)
v (weekdays)
Attending doctor

Figure 9 Flowchart of the AST processes, from the first positive blood culture tests for MRSA

Intervention cases were followed up on weekdays by AST pharmacists and feedback was presented
to the attending doctor, as appropriate.
AST, antimicrobial stewardship team; MRSA, methicillin-resistant Stapylococcus aureus.

AST FAFIARIL ., RO MiKE#E L Y MRSA i S - BE O

HEZT, N RVIES TEBIZI AZIT-> 72 (Table 1),
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Table 1 Recommendation and definitions of the MRSA bacteremia bundle

Recommendations Definition Reference

A duration of antimicrobial therapy of at least 14 days, for
Appropriate duration cases of uncomplicated bacteremia, and 28 days for cases of

. . T ) 49, 53, 55
of therapy complicated bacteremia. Oral treatment with linezolid was
included in the administration.
Early use of Anti-MRSA drug injection within the first 24 hours after 52 56
anti-MRSA drug methicillin resistance was detected. ’

Re-examination of blood culture after 48-96 hours from the
start of antimicrobial treatment, in the cases of patients who 52-54
survived at least 96 hours.

Follow-up blood
cultures

Removal of temporary vascular catheter when the catheter
was suspected or confirmed as the source of MRSA
bacteremia, or there was drainage of an abscess in < 72
hours.

Early source control 52-54

Echocardiography performed in cases of patients with
Echocardiography complicated bacteremia, surviving 96 hours, or patients 52,53
predisposed to endocarditis.

Measurement of the trough levels of vancomycin, teicoplanin
Dose adjustment of  or arbekacin in patients treated for at least 3 days with these
anti- MRSA drug antibiotics and the adjustment of dosages in order to achieve
plasma trough levels, in survivors.

57-59

MRSA, methicillin-resistant Staphylococcus aureus.

AST [XEAT, FHIED, ERRBRALLAT R X OFHEM O 4 fEfE 2 AR X x— &
L. B 1 [A0> AST SEFIRFISIC D HIEF B ORBIYEFMENSI LIz, N K
VTR YYERMEZ Z 072 AST Thiak L TRE Lo, ixELAMEL LT, HAT
R0 BREE W ME S PO RRIR UGS 2 R MG 2 2R Lz, A 74 0 Vo
BEZHEV N, DB B AR AT X 2 RGP DI R OFFARC . B MUE 2N EHEME C
D EN W Lz, AT B U ERE R MAEA 5D 556 1 3R BRAY 22t
MRSA OB A HELE U=, F72, AST IEBIRFISIZIN T, AST HAIRIL 0
B OB E 21TV, AROIGKITER SIZ oW T 21T o 72, AST JSEH]

a2 MEE L (205 b0 1 BNIURYYERMHERE) ., TAEC
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2. IMAWFIEDRE

RGBS DE| Y £+1F % Figure 10 1278 L7z, X803 2012 45 1 A5 2015 4 12
A& Tlo YBRICB W TR 225 MRSA 28 1 & v FEL BRI S 47 18 g LA
FEORANEXGE L, 201241 A D 2013 42 4 A £ T ARIEE, 2013 45
A6 2015412 AETENAREE LTEID DF 7, ZRECBWT, PLEERN
B Srpino iR, ABEMIRIAS 4 A A OREG], FEFER % 21T 72 ]
72 5 ONZ MRSA Bt 48 BRI LAPNICZSE S LI SE BT 6 G2 S bR L 7=,

Adult patients with
MRSA bacteremia: 124

Eligible to join the pre- Eligible to join the
intervention group: 57 intervention group: 67

16 cases excluded

+7 did not use the antimicrobials
*3 were hospitalized< 4 days

*4 died< 48 hours

-2 palliative care

14 cases excluded

+4 did not use the antimicrobials
+5 were hospitalized< 4 days

+5 died< 48 hours

Included in the pre- Included in the
intervention group: 43 intervention group: 51

Figure 10 Flowchart of patients included in the study
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Table 2 Features of the patients with MRSA bacteremia

Category Pre-intervention (n = 43) Intervention (n =51) p value
Median age, y, (IQR) 78 (73-84.5) 76 (70.5-83) 0.202
Sex, female 11 (25.6) 16 (31.4) 0.649
Length of stay, d, (IQR) 54 (33.5-80) 43 (29.5-104) 0.497
SIRS 34 (86.0) 45 (88.2) 0.767
Sepsis 28 (65.1) 34 (66.7) 1.000
SOFA score (IQR) 4 (2.0-7.0) 4 (2.0-5.5) 0.368
Charlson comorbidity index (IQR) 4 (3.0-5.5) 6 (4.0-7.0) 0.007
Complicated bacteremia 24 (55.8) 34 (66.7) 0.296
Hemodialysis 8 (18.6) 8 (15.7) 0.786
CVC inserted 14 (32.5) 17 (33.3) 1.000
m?ssgg:ial and healthcare acquired 29 (67.4) 29 (56.9) 0.395
Source of bacteremia
Catheter related 10 (23.3) 7 (15.7) 0.287
Other medical devices related 3 (7.0) 7 (11.8) 0.336
Unknown origin 17 (34.9) 17 (29.4) 0.667
Respiratory tract 3 (9.3) 6 (11.8) 0.501
Infective endocarditis 1 (23) 1 (2.0) 1.000
Intra-abdominal 3 (7.0) 3 (7.8) 1.000
Kidney and urinary tract 2 (4.7 8 (15.7) 0.103
Skin and/or soft tissue 1 (23) 0 (0) 0.457
Bone and/or joint 3 (7.0) 2 (5.9 0.657
Antibiotics 2
Vancomycin 19 (44.1) 24 (47.1) 0.837
Teicoplanin 10 (23.3) 12 (23.5) 1.000
Daptomycin 5 (11.6) 12 (23.5) 0.181
Linezolid 6 (14.0) 3 (5.9 0.292
Arbekacin 1 (2.3) 0 (0 0.457
Other 2 (4.7) 0 (0) 0.207
Vancomycin MIC <2 39 (90.7) 48 (94.1) 0.699

2 first choice.

Data are expressed as the number of patients (%), unless otherwise indicated.

IQR, interquartile range; SIRS, systemic inflammatory response syndrome; SOFA, sequential organ
failure assessment; CVC, central venous catheter.
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Table 3 Adherence to MRSA bacteremia treatment bundle

Pre-intervention (n =43) Intervention (n =51) p value

Appropriate duration of therapy 13/29 (44.8) 31/43 (72.1) 0.027
Early use of anti-MRSA drug 27/43 (62.3) 42/51 (82.4) 0.038
Follow-up blood cultures 16/40 (40.0) 40/50 (80.0) <0.001
Early source control 12/32 (37.5) 20/35 (57.1) 0.144
Echocardiography 7/22 (31.8) 19/33 (57.6) 0.098
Dose adjustment of anti MRSA drug 28/29 (96.6) 36/36 (100) 0.446
VCM trough 15-20 pg/mL 6/16 (37.5) 15/24 (62.5) 0.196
TEIC trough 15-30 pg/mL 6/12 (50.0) 10/12  (83.3) 0.193

Data are expressed as the number of patients (%).
MRSA, methicillin-resistant Staphylococcus aureus; VCM, vancomycin; TEIC, teicoplanin.

Table 4 IZ/M ARTZIC L HBE T U M LDk ZR LTZ, 30 HIELIEI AR
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TRD o T, AFREICE T 2RIV I A TR TH

Of:ﬁ)ﬁféﬁ: mu &)fo‘:b)o 77:_0

32



Table 4 Differences in the outcomes of the cases of MRSA bacteremia, before and after intervention

Outcome Pre-intervention (n = 43) Intervention (n = 51) p value
30-day mortality 18/43 (41.8) 11/51 (21.6) 0.044
Hospital mortality 25/43 (58.1) 14/51 (27.5) 0.003
Length of stay, day, * (IQR) 52.5 (23.75-70.0) 35 (22.0-59.0) 0.282
Length of treatment, day, * (IQR) 14 (8.0-29.0) 17 (14.0-27.0) 0.285

*After bacteremia, in surviving patients.
Data are expressed as the number of patients (%), except otherwise indicated.
IQR, interquartile range.

2-2. 30 HAELE 72 & N PRNAE LS I8 D K1 O HRR

30 HAETIC %4 2 A BT OF5 5% Table 5 12, BENFE T I x4 2 HAS B1if

Mroft 5% Table 6 I ZNF IR Lo,
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Table 5 Univariate analysis of variables associated with 30-day mortality

Variable Dead/Exposed, No (%) Odds ratio 95% ClI p value
Age <76 years 12/37  (32.4) 0.89 0.33-2.40 0.822
> 76 years 17/57  (29.8)
Sex male 22/67 (32.8) 0.72 0.22-2.12 0.625
female 727 (25.9)
SIRS NO 3/12  (25) 1.39 0.31- 8.62 0.749
YES 26/82  (31.7)
Sepsis NO 332 (9.4) 6.86 1.82-38.92 0.001
YES 26/62  (41.9)
SOFA <5 11/56  (19.6) 3.63 1.34-10.3 0.006
>5 18/38  (47.4)
Charlson comorbidity index <7 20/69 (29) 1.37 0.46-3.98 0.615
>7 9/25 (36)
Intervention NO 18/43 (41.9) 0.39 0.14-1.03 0.044
YES 11/51  (21.6)
Complicated bacteremia NO 9/36 (25) 1.57 0.57-4.56 0.368
YES 20/58 (34.5)
Hemodialysis NO 25/78 (32.1) 0.71 0.15-2.65 0.768
YES 4/16  (25)
CVC inserted NO 17/63 (27) 1.70 0.61-4.66 0.342
YES 12/31 (38.7)
Acquisition Community onset 6/36 (16.7) 3.24 1.09-11.1 0.022
Nosocomial and healthcare acquired 23/58 (39.7)
Appropriate duration of therapy NO 4/28 (14.3) 0.77 0.15-4.29 0.728
YES 5/44  (11.4)
Early use of anti-MRSA drug NO 6/25 (24) 1.58 0.51-5.50 0.456
YES 23/69 (33.3)
Follow-up blood cultures NO 16/34 (47.1) 0.22 0.07-0.64 0.003
YES 9/56 (16.1)
Early source control NO 15/35 (42.9) 0.45 0.13-1.41 0.197
YES 8/32 (25)
Echocardiography NO 8/29 (27.6) 1.38 0.38-5.13 0.771
YES 9/26 (34.6)
Dose adjustment of anti MRSA drug NO 1/1  (100) 0.00 0.00-13.8 0.262
YES 16/64 (25)
VCM trough 15-20 pg/mL NO 2/19 (10.5) 1.40 0.14-18.8 1.000
YES 321 (14.3)
TEIC trough 15-30 pg/mL NO 6/8 (75) 0.12 0.01-1.05 0.032
YES 4/16  (25)

CI, confidence interval; SIRS, systemic inflammatory response syndrome; SOFA, sequential organ
failure assessment; CVC, central venous catheter; MRSA, methicillin-resistant Staphylococcus
aureus; VCM, vancomycin; TEIC, teicoplanin.
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Table 6 Univariate analysis of the variables associated with hospital mortality

Variable Dead/Exposed, No (%) Odds ratio 95% ClI p value
Age <76 years 16/37 (43.2) 0.89 0.35-2.24 0.832
> 76 years 23/57 (40.4)
Sex male 29/67 (43.3) 0.77 0.27-2.11 0.648
female 10/27  (37)
SIRS NO 4/12  (33.3) 1.48 0.36-7.28 0.755
YES 35/82 (42.7)
Sepsis NO 5/32  (15.6) 6.43 2.07-24.2 0.000
YES 34/62 (54.8)
SOFA <5 14/56  (25) 5.65 2.14-15.74 0.000
>5 25/38 (65.8)
Charlson comorbidity index <7 25/69 (36.2) 222 0.80-6.33 0.101
>7 14/25  (56)
Intervention NO 25/43 (58.1) 0.28 0.10-0.70 0.003
YES 14/51 (27.5)
Complicated bacteremia NO 13/36  (36.1) 1.43 0.57-3.72 0.519
YES 26/58 (44.8)
Hemodialysis NO 34/78 (43.6) 0.59 0.15-2.07 0.416
YES 5/16 (31.3)
CVC inserted NO 22/63 (34.9) 2.24 0.86-5.97 0.078
YES 17/31 (54.8)
Acquisition Community onset 11/36 (30.6) 2.10 0.82-5.67 0.131
Nosocomial and healthcare acquired 28/58 (48.3)
Appropriate duration of therapy NO 8/28 (28.6) 0.84 0.25-2.83 0.788
YES 11/44  (25)
Early use of anti-MRSA drug NO 11/25 (44) 0.87 0.31-2.46 0.815
YES 28/69 (40.6)
Follow-up blood cultures NO 21/34 (61.8) 0.21 0.07-0.57 0.001
YES 14/56  (25)
Early source control NO 18/35 (51.4) 0.50 0.16-1.47 0.218
YES 11/32  (34.4)
Echocardiography NO 12/29 (41.4) 1.04 0.31-3.46 1.000
YES 11/26 (42.3)
Dose adjustment of anti MRSA drug NO 1/1  (100) 0.00 0.00-22.83 0.369
YES 23/64 (35.9)
VCM trough 15-20 pg/mL NO 4/19 (21.1) 1.17 0.21-7.09 1.000
YES 521 (23.8)
TEIC trough 15-30 pg/mL NO 7/18 (87.5) 0.10 0.00-1.03 0.033
YES 6/16 (37.5)

CI, confidence interval; SIRS, systemic inflammatory response syndrome; SOFA, sequential organ
failure assessment; CVC, central venous catheter; MRSA, methicillin-resistant Staphylococcus
aureus; VCM, vancomycin; TEIC, teicoplanin.
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Table 5 BLON6 DFEHR LV, 30 AR LU 2B E L LT-%HE

RYAT 4y AR AT o T, ZORER., BUIIAED 30 ASET I X OFENsE

CafEinsE oM LIZRFCTh o7z, £72 AST I A7 30 HIEL I L OB

T2 S 5MN L2+ Tdh-7= (Table 7).

Table 7 Factors related to hospital and 30-day mortality, using logistic regression with a multivariate

model
Factors Odds ratio 95% ClI p value
30-day mortality
Sepsis 7.89 2.10-29.70 0.002
Intervention 0.33 0.12-0.86 0.023
Nosocomial and healthcare acquired infection - - 0.059
SOFA score > 5 - - 0.629
Hospital mortality
Sepsis 8.75 2.70-28.40 <0.001
Intervention 0.20 0.07-0.53 0.001
SOFA score >5 - - 0.059
Charlson comorbidity index > 7 - - 0.127
Nosocomial and healthcare acquired infection - - 0.607
CVC inserted - - 0.813

The backward stepwise method was used.

CI, confidence interval; SOFA, sequential organ failure assessment; CVC, central venous catheter.
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PLMRSA HE R A O HE A0 5 MRSA 25 H S L 72BRIC
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R ORI A FIREICHELE L7z, E7o. PR EREHT <& FANB L Tix
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W G5 BORE L TIREICT 72, Zhick v, Bz 2 &< kil
IRXHENAIRE L 72 0 RO MRSA TGRS OB 272 LB 2 D, MikEEFERME
(LR OBEANE AST FEAIRT AU T OB 58721 T ik E oz
MALRERR I T DB BB TR TH DL EE XD, £, N R
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07 Ko ERE B IME (2635 quality-of-care indicators #2157 % F2 i L 7= Nagao*” &
DOE LR TChH o Te, BHIORKYLE 2 b — /L O\ I IME R Th -
T BRI B 22T o T, AT R o R B MUE O YR & L CIEh 7
— T LR E DAt o A B BHE AN 30-40% % (5 6D TIs 0 403039 KAFRIZ I T
LG O 30% % H O Tz, ZOHTHHFLEIRY 7 — 7 AR AR
WTHEZEIZZRWH OO ARTHETIL 64%, M ABETIX 2% /W T —T7 v
HBERTH T, Z1UE AST EHIEIZ L AHEEHI 72 AL 5V . MRSA i
FERVRT W T =T N ERMICRELTHH O Z LA JAMTE BB IR
IC R DB LEZ D, (DR S AR O MOV T B IME R Tlidd - 723,
Feat FH R BB AT e oTc, THITHEAT R Y REE MAEIC ST 5 DI
IR A D FE RS JEGE H DI AT K2 T29%70 5 66%IZ A EIZHIM L 7-
WA SO, 37%0 D 64%IC A BEITHEM L7 SO L il L CHIRIERETH Y
AST Az il & LN ADORITE N EBZDBND, IAREHZ ST
ABHZB W TR ROF B RO 2RO bz, ZiUEEE T R 7 ERE B MiE
$1F % quality-of-care indicators 52331 B f 5 & [RIER 442N KL S
OB L HERTHDHEEZD, Ll NARBEORBENGE L)
BESR N D L0720 Erode, ZAUTIEHR OYIHIELHE T MRSA # MUETR
WOBEDKRSITERT D L E XD, MARETIIREAIER & L TH MRSA ¥4
RN ER G TEY, BEOTRUEIITEG LI EEZD, Jiu
IMAFBECBW AN a~v A Y BT A a7 7 = ORI b7 7 ik
FEREAMENMEFIZ H 72 Z E AR LT 5D (Table 3), & B2, MM ARTRETIE
MRSA OFRERI) A1 78— F T2 1T RV OHESERIR O HEMEIC DUV T OFRMIEIE

FIAR D o T, LIeid» T, AT X 20U 72 30 RVSr AR OfgNzIE
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I ABEC BT D3 RADOERREIM LY | BEROBACEHE LT wTHekt
W5, FAAEBFITET 2 AHIMIZEMER Th o> A REIL R o7,
MRSA EMJEIZ AR OIER & a2 MERIZHFET 2L O0RETDEHO | b
MNZE > TABIM 28T 5 2 LA TE UL, ERRAENICLIRITE VL
Hegzsind, LavL, ARFERIZEWCIE, AR Z .0 & Lz AST AR
D EHER R R IR T TE . A%OBETH D,

20 BT CIXEEAIAN 2 Pl & L7 AST P ADRST L72 U R 7 BIRIA 1 & 72
~7= (Table 7), Loépez & *O1XsH a7 RN ERE B IMLIE D quality-of-care indicators
KR D72 OHELIH B 2 5% € L 7= Z & 23 quality-of-care indicators & 5F 3R O HE i &
THRUEIZHFG L EBRL TS, Fx b AST AN RAEERL, F—2A4
N TIBEOIER G A HEIR TE 72 2 L RS EIOFRERIZOBRN o7 b EZX D, &
BT, a2 DFEFI~OITATZT TR AST b DHEEIEE & /N RV O Efi
RN B2 5 2 T2 RetED & 5,

ABFFRORR L L T2 BT, Bk L 5 IMIEALRIE LR CTH D
ZEBRHToND, Lo T, LVELOMERNORKOMENLIND Z
ERVETHD, “OHICHMEREDBEEERIIZE TH Y, BEE LN
BIHA D Z W TERNPSTLZETHD, ST, FEEBSCEIERE 24 % 721t
BRI L B X D,

ftiam & LT, 2N RIWZHEAS W ERAIRT O AT MRSA B HILE 3 OTEH D

BRb N TPREEEISTEDLZEEHLNIT LT,
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2016 FFIZJRAETBA S THEAIMIE (AMR) XI5RT 7 v a 770 ) ORET
LH &, DAEICEW T G HIESEE IEE IR D IEB RN EA > T D, AS
DHA RTANIED N AFEELT, [F=H VT LT 4 — RNy 7| 72
SN AWM A OEMAGR] O2HAZHRELTWS 2, £=41U
LT 4= Ry 7 ORI RITHEEDO REIEEH 2R L, @t s 1 I
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1. E=XV 7 L7 40— RNy 7 OFk

AST AL, 55 1 FICEHR L7z BACT ¥ 27 A& AW CHESH PR K 4 B
WBLIEEBRIVE=F) 7T 40—y 7 %L (BRMREOGEIT
WEHIT), 5B CEHOAENDAERE) BYYEOKE D DU TIREE E Tkl
L7co BRGARRIZIEL, AR TRAI 5 2 bR < RREFICBE T~ ) — & nH L,
AST HEHIARH CREERAILE Lic, BRI TF = 73R4 & LTE TR
JEBS AP I Yeidids & B L 7o BB IR OB | [BHERESS PK/PD % L1 L7 iy
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IRITEFEA~D A A v F | B3I [de-escalation] DA[A7Z L L Lz, ENMLE
EEZONTGEIE, BT~ ERIA~ERES L < (XEHE AST FEHAN
NG EMICI B HAT o 1o, FFL T N E ARG IRENE 2 L1320
HEE, BACT v A7 AZ&IEH L, AST JEANIM CEHRLAE 21T -7,

2. B=HX VT LT 40— RNy 7 JIBBUEIEYERATE B 1T D
FAEHIFITE=42V 7 &7 ¢ — RN 7 JIRPUE IR RT (JEKAT, 2016
F10 H 1 H~20164F 12 A 31 H) & XIRPIEEILNE (PR, 201742 H 1
H~20174-4 A 30 A) & L7z, YUPBElcB W TG FAPTREE A M L= AR
ZIRARIG L U, JERENIE PR REE N EE (I AR5, HT MRSA
ERBLOF I R 2N BTV ) IERZITEERATERE RS L L

72o Table 8 ICE=H U 7 & 7 4 — KXo 7RI APIERKY 2 M &R LT,
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Table 8 List of prospective audit and feedback target injection antibiotics used in our hospital

. e Antibiotic use
Class Abbreviations Antibiotics

notification

IPM/CS Imipenem/Cilastatin
Carbapenems DRPM Doripenem

MEPM Meropenem
Broad-spectrum penicillin  TAZ/PIPC Tazobactam/Piperacillin

VCM Vancomycin target

TEIC Teicoplanin
Anti-MRSA drugs ABK Arbekacin

LzD Linezolid

DAP Daptomycin

PCG Benzylpenicillin

— ABPC Ampicillin

Penicillins . -

PIPC Piperacillin

SBT/ABPC Sulbactam/Ampicillin
First-generation cephems CEZ Cefazolin

. CTM Cefotiam

Second-generation FMOX Flomoxef
cephems

CMz Cefmetazole

CTX Cefotaxime

CAZ Ceftazidime
Third-generation cephems CTRX Ceftriaxone

LMOX Latamoxef

SBT/CPZ Sulbactam/Cefoperazone
Fourth-generation CzOP Cefozopran non-target
cephems CFPM Cefepime
Fluoroguinolones PZFX Pazufloxacin

LVEX Levofloxacin

GM Gentamicin

. . TOB Tobramycin

Aminoglycosides L

AMK Amikacin

SM Streptomycin

MINO Minocycline

AZM Azithromycin

CLDM Clindamycin
Others .

FOM Fosfomycin

MNZ Metronidazole

ST Sulfamethoxazole/Trimethoprim

MRSA, methicillin-resistant Staphylococcus aureus.
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1. FE=FV 7 L7 44— RNy 7GR EILRAT#ZICB T D

Table 9 IZE=4F U 7 & 74— RNy 7 JGHREIEILRAT# BT 225
R LT, RBREEEITIEKRAT 377 A DIER% 3,117 A~KIEZ2EEINGRD 5
Nlee 1 BHTEVOE=FV 7 LT 00— RNy ZIZE L7z FERIEIE KA
2.9 W BILKRE 7.2 WRef]~H9 2.5 f5ITHIN L7z, #de RO PR R AT 62 7
PNDYIERE 203 A~ 3.3 5T LT, R ASITILKRAT 95.2 %, LK

88.7% CHVWHEEITRIN-T-,

Table 9 Overview before and after the expansion of prospective audit and feedback target antibiotics

Before After

Target period October-December 2016~ February-April 2017
. . Notification target All intravenous
Monitored antibiotics o S
antibiotics antibiotics

Number of pharmacists engaged 1 2
Total number of monitored patients 377 3,117
Average time required for PAF per day (hr) 2.9 7.2
The total proposed number 62 203
The total proposed acceptance rate (%) 95.2 88.7

% Carbapenems, Anti-methicillin-resistant Staphylococcus aureus drugs, Tazobactam/Piperacillin.
PAF, prospective audit and feedback.

2. EHAREKOS REICE T D2 IEBMHHERERL LUREZ AR
HIFTBE SR BB 16 DR RIT 18.9 %, FEJ@ BT R BB 1k
HIERRITA43% THYEE PR M H B T DI BRENEmN- T

*\

(p<0.001) (Table 10), #REZARIZHOWTITEHPIERK 92.2 %, HfEHPUH

HTIL8TS % THYHBEEII -1,
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Table 10 Proposed number, proposed rate, and acceptance rate by intravenous antibiotic class

Number of Number of  Proposed rate  Acceptance
Class .
patients used proposals (%) rate (%)
Notification target antibiotics 270 51 18.9 92.2
Carbapenems 137 29 21.2 89.7
Broad-spectrum penicillin 68 8 11.8 100
Anti-MRSA drugs 65 14 215 929
Non-notification antibiotics 3,505 152 4.3 87.5
Penicillins 457 50 10.9 88.0
First-generation cephems 1,363 20 15 85.0
Second-generation cephems 640 12 19 75.0
Third-generation cephems 818 52 6.4 86.5
Fourth-generation cephems 74 7 9.5 100
Fluoroquinolones 31 4 12.9 100
Aminoglycosides 37 0 0 -
Others 85 7 8.2 100
Total 3,775 203 54 88.7

MRSA, methicillin-resistant Staphylococcus aureus.

3. ER PR DR E TIZE L7z H O HHE

Figure 11 ([ZVES BT SRBAE D DI E CTICHE Lz A ZRENBIFITR L
Too EEBORIAEIT THIE - HEZHE) 281 B (Ui, 1-3.5 B), 3K
AIZEE] A3 H (2-4 H), THEARK T 870 (5-1025 ), [EEREKHE] 233
H (1.5-4 H), 2 ToO#RZE] TE3H (1-6 H) Tholz, 723 HUNORE
X T2 TORE] TUTH (57.6%) THY ., 7 HUANORZEIL 162 1 (79.8 %)

Thoi,

47



(B)

(A)
60 16 -
Usage and dose change Drug change
14 .
50 median: day 1(IQR: 1-3.5) median: day 3 (IQR: 2 - 4)
40 =
Z 30 %
20
10
0
1 2 3 4 5 6 7 8 9 1011 12 13214 1 2 3 4 5 6 7 8 9 1011 12 13214
days days
©) (D)
9 - Drug end 4 Culture request
8 - .
median: day 7 (IQR: 5 - 10.25) median: day 3 (IQR: 1.5-4)
1 23 4 5 6 7 8 9 10 11 12 13214 5 6 7 8 9 10 11 12 13214
days davs
E
E) o

median: day 3 (IQR: 1-6)

{Number)

1 23 45 6 7 8 9 1011 12 13214
days
Figure 11 Distribution of the number of days from the start to the proposal of antibiotics for
injection
A: Usage and dose change, B: Drug change, C: Drug end, D: Culture request, E: Total.
[ Notification target antibiotics Il Non-notification antibiotics
Antibiotic start date was set as Day 0.
IQR, interquartile range.
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(Table 11),

Table 11 Targeted intravenous antibiotics in the prospective audit and feedback

Class

Antibiotics

Carbapenems*

Meropenem, Doripenem, Imipenem/Cilastatin

Broad-spectrum penicillin*

Piperacillin/Tazobactam

Anti-methicillin-resistant
Staphylococcus aureus drugs*

Vancomycin, Teicoplanin, Arbekacin, Linezolid, Daptomycin

Penicillins

Benzylpenicillin, Ampicillin, Piperacillin, Sulbactam/Ampicillin

First-generation cephems

Cefazolin

Second-generation cephems

Cefotiam, Flomoxef, Cefmetazole

Third-generation cephems

Cefotaxime, Ceftriaxone, Ceftazidime, Latamoxef
Sulbactam/Cefoperazone

Fourth-generation cephems

Cefepime, Cefozopran,

Fluoroguinolones

Levofloxacin, Pazufloxacin

Aminoglycosides

Gentamicin, Tobramycin, Amikacin

Others

Minocycline, Azithromycin, Clindamycin, Fosfomycin,
Metronidazole, Sulfamethoxazole/Trimethoprim

*The only targeted specific antibiotics used during Period 1 of the prospective audit and feedback.
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Table 12 Overview of intravenous antibiotic use in patients before and after the expansion of
prospective audit and feedback target patients

Period 1 Period 2
p value
(n=11,571) (n=11,103)
Sex (male/female) 6,298/5,273 6,052/5,051 0.915
Age, years (SD) 59.8 (24.6) 61.9 (23.9) <0.001
Prospective audit and feedback target patients 973 (8.4) 11,103 (100) <0.001
All-cause mortality 501 (4.3) 481 (4.3) 1.000
30-day mortality from intravenous antibiotics started 395 (3.4) 404 (3.6) 0.368
Detection of resistant bacteria
Number of MRSA in total Staphylococcus aureus 215/458 (46.9) 173/429 (40.3) 0.049
Number of levofloxacin-resistant E. coli in total E. coli 121/398 (30.4) 147/433 (33.9) 0.298
Number of imipenem-resistant P. aeruginosa in
13/225 (5.8) 16/209 (7.7) 0.449

total P. aeruginosa

Data are expressed as the number of patients (%), unless otherwise indicated.
SD, standard deviation; MRSA, Methicillin-resistant Staphylococcus aureus; E. coli, Escherichia
coli; P. aeruginosa, Pseudomonas aeruginosa.
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Figure 12 The proposed contents to prescribers by pharmacists

Percent values indicate the accepted rate by the prescriber.
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Median hospital stay ~ pvalue 12 4
60 Period 1 9.0 days (9-9)

Period 2 9.0 days (9-9) <0.001

40
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Figure 13 Comparison of the duration of hospital stay before and after target expansion

Kaplan—Meier plot for the duration of hospital stay of patients who received intravenous antibiotics
(A) and comparison of the duration of hospital stay in patients with and without antibiotics and in all
patients (B) before and after target expansion. The number of patients receiving intravenous
antibiotics was 11,571 and 11,103 during Periods 1 and 2, respectively, whereas the overall number
of patients was 20,293 and 19,711 during Periods 1 and 2, respectively. The expansion of PAF target
patients significantly shortened the duration of hospital stay (log-rank test). Solid line: the period of
expansion of PAF target patients (Period 2), grey line: the period targeted only antibiotics with
notifications in the PAF (Period 1).
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Adult patients with
E.coli bacteremia: 383

Eligible to join the
period 1 group: 172

Eligible to join the
period 2 group: 211

55 cases excluded

+ 38 did not hospitalized

* 9 bacteremia of multiple bacteria
* 7 died< 48hours

* 1 palhiative care

SANE St Ul Edrar i ek S 1A

WZHEIn L

64 cases excluded

* 38 did not hospitalized

* 17 bacteremia of multiple bacteria
* 5 died< 48hours

+ 2 palliative care

* 1 did not use the antimicrobial

* 1 under 18 years old

Included in the
period 1 group : 117

period 2 group : 147

Included in the

Figure 14 Flowchart of patients with Escherichia coli bacteremia during the study period

E. coli, Escherichia colli.
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Table 13 Overview of patients with E. coli bacteremia before and after expansion of PAF target
patients and their clinical outcomes

Period 1 Period 2
p value
(n=117) (n=147)
Background
Sex (male/female) 60/57 79/68 0.711
Age, years (IQR) 81 (74-87) 80 (71-86) 0.218
Pitt bacteremia score (IQR) 2 (1-3) 2 (1-3) 0.700
Charlson comorbidity index (IQR) 2(1-3) 2(1-3) 0.491
Hemodialysis 2(17) 6(4.1) 0.307
Community acquired infection 95 (81.2) 119 (81.0) 1.000
Levofloxacin susceptible 95 (81.2) 121 (82.3) 0.873
Creatinine clearance, mL/min (IQR) 35.2 (19.4-55.3) 38.8 (26.0-59.6) 0.102
Source control 46 (39.3) 58 (39.5) 1.000
Source of bacteremia
Unknown origin 5(4.3) 15 (10.2) 0.100
Respiratory tract 4 (3.4) 1(0.7) 0.174
Biliary tract 29 (24.8) 40 (27.2) 0.675
Intra-abdominal 6(5.1) 9(6.1) 0.795
Kidney and urinary tract 73 (62.4) 81 (55.1) 0.259
Skin and/or soft tissue 0(0) 1(0.7) 1.000
Antibiotics (first choice)
Penicillins 11 (9.4) 13(8.8) 1.000
First-generation cephems 2(17) 1(0.7) 0.586
Second-generation cephems 2(17) 9(6.1) 0.119
Third-generation cephems 80 (68.4) 103 (70.1) 0.789
Fourth-generation cephems 9(7.7) 7(4.8) 0.437
Carbapenems 11 (9.4) 13 (8.8) 1.000
Oral quinolones 2(17) 1(0.7) 0.586
Outcome

PAF target patients 20 (17) 146 (99.3) <0.001
Prescription improvement proposal from pharmacist 12 (10.3) 36 (24.5) 0.004
All-cause mortality 5(4.3) 9(6.1) 0.588
30-day mortality from bacteremia 4(3.4) 5(3.4) 1.000
Relapse 217 4(2.7) 0.696
Length of stay, days, * (IQR) 13 (9-21) 12 (8-18.5) 0.152
Total antibiotics treatment duration, days,  (IQR) 12 (8-15) 12 (8-15) 0.609
Intravenous antibiotics treatment duration, days, ? (IQR) 9 (7-12) 8 (6-10.5) 0.036
Appropriate dose adjustment 97 (82.9) 144 (98.0) <0.001
De-escalation 25(21.4) 53 (36.1) 0.010
Post oral switching 39 (33.3) 65 (44.2) 0.077

aAfter bacteremia, in surviving patients.
Data are expressed as the number of patients (%), unless otherwise indicated.
E. coli, Escherichia coli; PAF, prospective audit and feedback; IQR, interquartile range.
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