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Staphylococcus aureus DEIMAE (S. aureus bacteremia : SAB) (T 2EEFERPERROHELRH
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fete D 2014 £ 7 B~2016 F 6 B (Z#EFHE) IT, BERTEREMART 1 AL EOMEEEDS S. aureus
HDEHENTERE Lfc, TEFMEIER L, #PIRIOMESERER 900 BICH I 2REEERB LU
FRTHRI180 BICBI32RBERERL L, 48, BRREBE—EREICKSEMEX fCIREBRRLOF
FEEFEHRLTc, £, BIXMEMEER & LT, ok, JERHOmIEZBEN & LEMREEDE
MERBOEE, FRESLIURRBEOII— (2L, ZERBRICENERITERE L ODABRXDR
M DWTERE DB BIHEDH) DRERM, de-escalation DERMES & UHZEHAEIC S LTI MRSA A
BMETNEEIEITOWTHE LT,

WRIGTIERIMAR] 46 ), ZIEBRMAR 71 BITH ofc, MIBIBEDRIENS 90 BICHIF 2 BEEER
I&, ZIEREIRTET 86.7%, ZiERIA® 85.2% LXVRETENICERGEIIGL ofc. LHL, ZiERER
BIDE CIFARE T 180 BLIRICEIMIE 2 A5 L UBEHERE 1 fibdontc, —A T, ZEMK
BTIXBEREEZOSNDEAIEEL, REBRIRICBVLTRIIENICERZEZENFHSNTE (P=0.032),

BRRICHEESZ 5NN HHERD S BREAMICOWVTIERE LIER, BEEEN 14 BE
FEDEFIDBIEIE, ZEIREIER T 43.5% H5 254% EEETEMICERLRELRHFSNTE (P=0.041),
ZDfes), BNEHZaEHARD 14 BREHNEH E L, SHAEHEZIERATIR, REED MRSA H
&wh, AERES RIS ATEENEVVEFR (BREEOWER, & - BEORRELITRE) O
BELLTCOVRTAv VRPN ET e, ZORR, ZIEMABRIGTFHAEA v XD 0446 (95%
E5EX 1 0.197~1.011) EMREFENNCIEIBEETHEDL >TEHDOMDER LY HEMEERL, FRIMIC
KB BELEIGAEABONTETICEC E2 RV EBRSE AN EZ SNfe, Tz, AEREA
% 2~4 BICBIT 2 IMRIBEOBIREIX, ZIERAR 22% N SERMEE 155% (P=0.020) &FE
FHICERGEEDHSNI,

M E&Y, EHEICKZMGEHEAESIEIL SABICHT 2ABYX VAV POBRELELC TEHER
DEMCEHEEST B EMDHHEEZ 5N,
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IF &I

Staphylococcus aureus DWW IMIE (S. aureus bac-
teremia : SAB) (ZFE T AT 20~40%" & & <, #
U7 GO Bilia R 4~6 B OFEFIR Y 2 PR 4%
AL 7% 57 IR 2~4 HIZMERE D
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LT BEABGEOBREIFZZAT>TELD, H5
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HEBERY 20 {6 3Z 25 SAB I T 2 i NA B L O
FERNZ AT TR R 2 T L 720
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W5 ZERHEMNEDER, BASED 7 + — T A%
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MR AL OMERR D FE i b & O KA LR 7%
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BBOE=51) v 7EA7) L LI, Elifid S 0%
(ZBEREIG C 2 Ml 2 S L 720
2. MR

AATHIM AT 2012 427 H~2013 4F 6 H (GZiEh
BHED) B X OVRE IR & IERUCHME L 72 o 2014
FT7TH~201646 H CGiEbMaE) 12, BIRR
ke T 1 AL EDIMEEEE 5 S. aureus A S
NWIEBI Z R R & Lz 72720, 20 i, ik
B2 G N 1% 48 WE [ LANICRE T F 72 (3 A6 12
AT L 72 B X OEHRIA i 28R B U 75 B B
L7z
3. AEEE

WHREBZOBHEICIOVWT, BELERICHET L
e (Fds, PRI, ML SAZCRAE, BB 7 H D
WO ICU AZE F 721 N TR ER O, BEFRE,
YIEZWI%), %5 SNIPRSEOTEE B K UM,
BB LOMREE HiY & L2 iR o HiRtFE

FEARFERZ O HICBIT 28l d L RER T %
180 H £ TIX B 2 WIMAE DFFFE F 72 13RI %
FEDH MOV THRFHEMIZHA L 720
4. BRESIUNMBEFEEICETIER

BFEE, AR MR b I 0§ 2 16 T %
180 HEANIZ B\ TRl — B & 2 W IE £ 72 138
IR 2 TE LA L ER L,

GHEIIIAE, 0 1E] O ML RS 28 TR S 72 NSRS
LTANRY b7 5%hT L PR EDSHEEIRI I ZH 5
ENTWLIEEEFR L. 72720, N4+ T7RSA
T4 0E <, BERA L REORA TR — &5
. Cd 5 linezolid B & U levofloxacin XS 1452 5- &
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IRV D 2 VML D SAB 22 p b 57,
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TR 2% 14 H ARG O 355 (336 5 AT A @ 812
BLER &R L 72,

FEBRADIEHRIZ,  H0IE] D MRS FE PRI 11 T G- &
NTWHHRHE L M Z ORI EON L £

TIZHlMG SNPIREER L EFR L 720 RINHRIE,

A2 T O N7 OIS VA RS HEE S 721 12AT
ONHRERRE ER L. b, BEIHEICE
WO AT T AR D OPIREEICEE S
Yty 72 3REBRER & L OB S w7 hu g
D9 B 1AL E2sd ik S 7284 % de-escalation
L EF% L 720 De-escalation 23FE fifi & N7z E A D HE
HZ B W T, I % 72 T methicillin-susceptible
S. aureus (MSSA) A E N/ EH D H LKL
H#E & LT cefazolin @ A D% 5 & LTV 72 4E B,
methicillin-resistant S, aureus (MRSA) 25# il &
NTFEBI D ) HREERAY G TH MRSA 3D A3
BN TW72HER] £ 7213350 MRSA FEA G ST
W7o 72HEBNE de-escalation 2SN FETH 5 72
DI 720
5. FHMEIER & L URET
BEERIIERET 2 TR L, SCHRBGH
#% @ B % Mann-Whitney @ U # %, Chi-square
test X 7213 Fisher OEEMERDT 2 W THEL 72,
FEFHEHE X, MEEORMNA S 90 HIZH
V% BIRAEAARB L ORREK TR 180 HIZEBIT 5 2
FEF3E¥ & L C Mantel-Cox test |2 & 0 Fe#g L 72,
BIRBIRHIIH B IXEHE < 42 2 2 FOWNEIZON
CaHili L 720 SCERMGHIR N ZNOREIC BT 51k

I A 14 H K05 CTd % EA 13 Chi-ssquare test %,

GHRBMATR 2~4 H £ 721 30G B W S i s 28 %
A L7-EG, DAEROBRA By L Lz T
I — % FE0E L 72 %] & 1L Chissquare test ¥ 72 1%
Fisher OB HEMERE 2 F\V CHM A B L 72, &
5, RN 14 ARG r2 BIWERE L,
GHRSCE ORI G 2, B S 72 B A MRSA
DD, PLRSE OB G AR 72 2 W ek
BV A SN D RGYE (RGOS, & - B
HIOKGHE F 723 a2 JHEHE LT
JAT A v 7 IR % 4T o 720 F 72, de-escalation
NEBINZEHEE L OCEHNEBEREICE W T
MRSA 24BN & I 7-#4 % Chi-square test F 72
| Fisher O E#EMEREZ H W THE L 72, fehHx
SPSS version 23 (SPSS Inc., Chicago, IL, USA) %
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VIS B X OVEE i RS B e 2% 18.3% & b
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ble 1),

2. FEFMEIER
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n=135

Inpatients with =1 positive
Staphylococcus aureus blood culture

Eligible patients
Pre-support period: n =48

Supported period: n = 87

Eligible patients

Excluded patients
Age <20:n=2

Excluded patients
Age <20:n=3
Transfer to another institution: n =3
Death within 48hr: n =10

Patients included in analysis

Pre-support period: n =46

Patients included in analysis
Supported period: n = 71

Fig. 1.

254% & 7% O IEEHERICE R R AR A LN (P =
0041)c F 7z, HHBLG 2~4 HIC BT 5 I ;2
O FMRAEE AL 22% 5 1565% (P=0020),
PRI R N TR A S L7281 613 283% 20 5 479%
(P=0034) &, & bIWHFESIED BT & Thtat
RN E R DR S NIz LIRSS H B DL
ITI—22oWT, REETI-PEBINHEE
TIRBAUGTTO 152% 55 28% & 7% V) I F# A
BhENALNI: (P=0027) (Table 3).

GHEMM A 14 BRGS0 %2 HyEKE LT
VAT Ay 7 WRa it R AT o 7o R, AR L5
TR IR L Z e oo b 0D,
Br oy A3 0446 (95% fEHEX M - 0.197~1.011)
&, MOZERE L Tl b IR ili Z 7% L 72 (Table
4)0

BEHEHR IS BT IR EEOEHE &1L, BB
WONER L O S L7 H A 5 de-escalation °
EhERE L Z 2 b7z 88 Bl A xf G & L THES L7z
De-escalation 7Y fifi X AL 7-GEGE, SIRBIAGRTAT 37
Bl v 21 1 (56.8%), 37 3% BA 4A 5 23 51 61 H 27 B
(529%) & 7% WIRIHFMNC A B R ZE X o720 F
72, REERIGIGIEIC BV THL MRSA 55 s C
W2 o 72 76 B0 9 B IEFAMGTT 3 BB L OSSR
FaG T 4 FE, RO R T MRSA 25l S 7
72O VR IRIRIZ BV ChL MRSA #2581 ST
v7z (Table 5)0

Flow of patients included in the study

n. =g

KW TIE, BERYERD 2 WIS B W T, A
il X 2 ERIAI T F COMBR 2 GRS
SABWEIZ KT T B 2 RET L7z, £ ORR, 3
HIRGZ & 2 WSRO AT TRBAEFRITIT 2
Deiro7zb D0, [HFFET % 180 H LA O ARG
FEEDNEA S B BRI AR S T,

G T HROFFICHET 2BIEME T, F—tk
12 & B FEEDRERE T4 10~190 H, FRHEGDSH#E
T 45~194 H OB CTEIE L 72 & OFE»H
LY FED7, RIFFETIEFIR % IGHEE T 180
H ¥ CORME F 723G OIS E L L TERL
720 LA L, BEHROEEIC pulsedfield gel electro-
phoresis 7 & D5 T EFNFHEEHWTB LI H—
BRICK B HF LR TE TV ARV L IZARIFEOR
RELTHITBND, /2, FHEBMIOTND BN
RANTH R EOFFAL SN T L o72b DD, JE
BIEA L 2\ 72D IS DO ERIZ DWW T ORI
BRENETE TV,

SABIZK T iR AV ALY PO b, HiK#E
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Table 1. Demographic and clinical characteristics of patients with Staphylococcus aureus bacteremia

Pre-support (n = 46) Supported (n=71) Pvalue
Age (mean +S.D.) 70.8+13.4 71.6*15.8 0.507
Female/Male 20/26 22/49 0.169
MSSA/MRSA 29/17 58/13 0.024
Nosocomial infection 29 (63.0) 39 (54.9) 0.385
ICU admitting 8(17.4) 5(7.0) 0.082
Mechanical ventilation within 7 d 6(13.0) 4(5.6) 0.188
Comorbidity
Diabetes mellitus 16 (34.8) 16 (22.5) 0.147
Hemodialysis dependence 5(10.9) 11(15.5) 0.477
Malignancy 11(23.9) 23 (32.4) 0.324
Prosthetic device 2(4.3) 1(1.4) 0.561
Source of bacteremia
Endocarditis 3(6.5) 2(2.8) 0.380
Vascular catheter 13 (28.3) 13 (18.3) 0.206
Skin and/or soft tissue 10 (21.7) 13(18.3) 0.622
Bone and joint 1(2.2) 8(11.3) 0.089
Abscess 3(6.5) 5(7.0) 1.000
Respiratory tract 3(6.5) 5(7.0) 1.000
Urinary tract 4(8.7) 8(11.3) 0.763
Unknown source 5(10.9) 11 (15.5) 0.495
Other foci 4(87) 12 (16.9) 0.508
Antibiotic choice at the empiric therapy f-lactam
Cefazolin 6 (13.0) 14 (19.7) 0.349
Ceftriaxone 6(13.0) 10 (14.1) 0.873
Cefepime 2(4.3) 1(1.4) 0.560
Tazobactam/Piperacillin 3(6.5) 9(12.7) 0.361
Others 4(8.7) 13 (18.3) 0.149
Carbapenem 21 (45.7) 17 (23.9) 0.014
Quinolone 0(0.0) 3(4.2) 0.278
Anti MRSA agents 17 (37.0) 24 (33.8) 0.727
No antibiotics 1(2.2) 2(2.8) 1.000

Data are presented as No. of patients (%) except for age (years). Other foci included abscess, biliary tract infec-

tion, and any other infectious foci that did not belong in the infectious foci categories.

Abbreviations: MSSA, methicillin-susceptible Staphylococcus aureus; MRSA, methicillin-resistant S.aureus; ICU,

intensive care unit.

TG & 72 ) A 7 OBRIRT-TdH L [T H H
SNz BETIR aro72HBEHO—2 & L TERE
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Fig. 2. Kaplan-Meier plots showing the cumulative probability of survival
90-days cumulative survival rate was no statistically significantly difference between 86.7%
(pre-support period) and 85.2% (support period).
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Fig. 3. Kaplan-Meier plots showing the cumulative probability of recurrence
180-days cumulative recurrence rate was statistically significant difference (Mantel-Cox test: P
=0.032) between pre-support period and support period.
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Table 2. Characteristics of patients with recurrence of Staphylococcus aureus infection

Duration of . Time to
X . . Underling ) . i Recurrence
Patient Type of infection treatment R Prosthesis Hemodialysis . recurrence
disease episode
(Days) (Days)
Pri bact i Pri
1 rimary bacteremia 8 ML o - rlmary. 95
(MRSA) bacteremia
Col Pri
2 CRBSI (MSSA) 12 oton — — rimary 175
cancer bacteremia
Primary bacteremia Psoas
3 0 CKD - — 87
(MRSA) abscess

Abbreviations: CRBSI, catheter related blood stream infection; MRSA, methicillin-resistant Staphylococcus aureus; MSSA, methicil-

lin-susceptible S.aureus; ML, malignant lymphoma; CKD, chronic kidney disease.

Table 3. Management of Staphylococcus aureus bacteremia

Pre-support (n = 46) Supported (n="71) Pvalue

Antibiotics treatment

Treatment duration<14 d 20 (43.5) 18 (25.4) 0.041

Days of treatment, median (IQR) 14 (8.3-20.5) 17.0 (12.5-23.0) 0.136
Blood culture

Repeat culture in 2-4 d 1(2.2) 11(15.5) 0.020

Repeat culture in treatment 13 (28.3) 34 (47.9) 0.034
Echocardiography

TTE 8(17.4) 17 (23.9) 0.398

TEE 7(15.2) 2(2.8) 0.027

Data are presented as No. of patients (%) unless specified otherwise.
Abbreviations: TTE, transthoracic echocardiogram; TEE, transesophageal echocardiogram; IQR,
interquartile range. P value result from chi-square test except for days of appropriate therapy.

Table 4. Multivariate analyses of variables associated
with treatment duration<14 days among pa-
tients with Staphylococcus aureus bacteremia

Adjusted Odds ratio Pval
value
(95% CI)
Supported period 0.446 (0.197-1.011) 0.053
High-risk source 1.512 (0.538-4.249) 0.433
MRSA 1.139 (0.452-2.874) 0.782

Adjusted Odds ratio was calculated by multivariate anal-
yses. High-risk source includes infectious endocarditis,
abscess, bone and joint infection.

Abbreviations: MRSA, methicillin-resistant Staphylococ-
cus aureus; CI, confidential interval.
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Table 5. Change of antimicrobial agents at definitive therapy

Pre-support

De-escalation
Addition anti-MRSA agents

21/37 (56.8)
3/29 (10.3)

Supported Pvalue
27/51 (52.9) 0.723
4/47 (8.5) 1.000

Data are presented as No. of patients (%).

Abbreviations: MRSA, methicillin-resistant Staphylococcus aureus.
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Impact of pharmacist support on quality of care and clinical outcome
in Staphylococcus aureus bacteremia
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The aim of this study was to assess the impact of infectious disease chemotherapy pharmacist’s and
ward pharmacist’s support in the management of patients with Staphylococcus aureus bacteremia (SAB).
A retrospective observational cohort study was performed in patients with SAB from July 2012 to June
2013 (pre-support period) and from July 2014 to June 2016 (supported period).

The 90-day survival rate and 180-day recurrence rate, the quality of management including the duration
of antibiotic therapy, repeat blood culture and echocardiography were compared between the pre-support
and supported period.

A total of 46 and 71 patients were included in the pre-support and supported period, respectively. The
difference in the 90-day cumulative survival rate was not statistically significantly different between
86.7% (pre-support period) and 85.2% (support period). However, in the pre-support period, 2 cases of bac-
teremia and 1 case of psoas abscess were observed within 180 days, and there was a statistically signifi-
cant difference in the cumulative recurrence rate (P=0.032). As a result of examining the treatment pe-
riod among the factors that may affect recurrence, the proportion of inappropriate antibiotic therapy (<14
days) was significantly different (P=0.041) between 43.5% (pre-support period) and 25.4% (support period).
In addition, multivariate analysis results showed that pharmacist support tended to lower the rate of inap-
propriate duration of antibiotic therapy (adjusted odds ratio 0.446 [95% CI, 0.197-1.011]) after controlling for
potential confounders (i.e. MRSA, infectious endocarditis, abscess, bone and joint infection). Blood cultures
were repeated within 2-4 days of bacteremia in 2.2% (pre-support period) and 15.5% (supported period) pa-
tients (P=0.020). Our study shows a tendency towards reduction of the recurrence rate with pharmacist
support improved management of patients with SAB.
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