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Table 1.

Changes in antimicrobial stewardship at our hospital in the ‘post” as compared with the ‘pre’ period

NO changes

Antibiotic treatment notification system

Antibiotics known to be effective against methicillin-resistant Staphylococ-
cus aureus and carbapenem antibiotics have been the target antibiotics.

Patients with bacteremia

The AST pharmacist conducted a PPRF every week day.
The AST pharmacist and other members of the AST team held a discussion
once a week about all patients with bacteremia.

Patients receiving the following antibiotics
+ Carbapenem antibiotics

+ Antibiotics known to be effective against methicillin-

resistant Staphylococcus aureus antibiotics

The AST pharmacist and other members of the AST team held a discussion
once a week about long-term use (210 days) of each antibiotic.

Patients receiving the following antibiotics
+ Tazobactam/Piperacillin

The AST pharmacist and other members of the AST team held a discussion
once a week about long-term use (> 14 days) of each antibiotic.

+ Cefepime

+ Levofloxacin

+ Ciprofloxacin

Others Lectures for hospital staff were conducted twice a year.
The AST updated the antibiogram to determine the recommended antibiot-
ics, according to the causative bacteria.

Changes

Patients receiving the following antibiotics
+ Carbapenem antibiotics

+ Antibiotics known to be effective against methicillin-

resistant Staphylococcus aureus antibiotics

In the ‘pre’ period, the AST pharmacist conducted PPRF once a week for pa-
tientsreceiving each antibiotic >10 days.

In the ‘post’ period, the full-time AST pharmacist conducted PPRF every
weekday.

Patients receiving the following antibiotics
* Tazobactam/Piperacillin

* Cefepime

+ Levofloxacin

+ Ciprofloxacin

In the ‘pre’ period, the AST pharmacist conducted PPRF once a week for pa-
tients receiving each antibiotic > 14 days.

In the ‘post’ period, the full-time AST pharmacist conducted PPRF every
weekday.

AST, Antimicrobial stewardship team; PPRF, post-prescription review with feedback.
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Table 2. Backgrounds of the patients during the ‘pre’ and ‘post’ periods

Backgrounds ‘Pre'ﬁperiod ‘Post; period pvalue
n =537 n=471
Age (year) 79 [68-86] 80 [71-86] 0.13
Sex (male) 310 (57.7) 284 (60.3) 045
Diagnosis
Respiratory tract infection 229 (42.6) 212 (45.0) 0.33
Intra-abdominal/biliary/digestive tract infection 138 (25.7) 108 (22.9) 0.34
Urinary tract/genital infection 90 (16.8) 87 (18.5) 0.53
Skin, soft tissue and osteoarticular infection 21(3.9) 12 (2.5) 0.30
Febrile neutropenia 13 (2.4) 7(1.5) 0.40
Catheter-related/artifactitious infection 9(1.7) 9(1.9) 0.97
Central nervous system infection 1(0.2) 5(1.1) 0.10
Other 1(0.2) 5(L.1) 0.10
Unknown reason 35(6.5) 26 (5.5) 0.60
Complications of bacteremia 80 (14.9) 60 (12.7) 0.37
Pathogens detected
Pseudomonas aeruginosa 42(7.8) 44(9.3) 0.45
Escherichia coli 40(7.4) 40 (8.5) 0.62
ESBL-producing enterobacteriaceae 28 (5.2) 14 (3.0) 0.11
Klebsiella spp. 21(3.9) 24 (5.1) 0.45
Enterobacter spp. 21(3.9) 15(3.2) 0.65
MSSA 15(2.8) 14 (3.0) 1.00
Proteus spp. 5(0.9) 3(0.6) 0.73
MRSA 5(0.9) 4(0.8) 1.00
Beta-hemolytic streptococci 5(0.9) 6(1.3) 0.83
Serratia marcescens 4(0.7) 5(1.1) 0.74
Enterococcus faecalis 4(0.7) 4(0.8) 1.00
Enterococcus faecium 4(0.7) 4(0.8) 1.00
Coagulase-negative staphylococci 3(0.6) 4(0.8) 0.71
Citrobacter spp. 3(0.6) 3(0.6) 1.00
Morganella morganii 2(0.4) 4(0.8) 0.43
Streptococcus pneumoniae 1(0.2) 4(0.8) 0.19
Other streptococci 1(0.2) 5(1.1) 0.10
Others 11 (2.0) 7(1.5) 0.66
Unknown 317 (59.0) 267 (56.7) 0.49

ESBL, Extended-spectrum beta-lactamases; spp., species; MSSA, Methicillin-susceptible Staphylo-

coccus aureus, MRSA, Methicillin-resistant Staphylococcus aureus.

Data are expressed as medians (interquartile range) or numerical values (percentages).

I o7z,
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Table 3. Treatment status of the patients during the ‘pre and ‘post’ periods

‘Pre’ period ‘Post’ period

N _ p-value
n =606 n=513

Broad-spectrum antibiotics

Meropenem 153 (25.2) 118 (23.0) 0.42

Tazobactam/Piperacillin 339 (55.9) 284 (55.4) 0.89

Cefepime 48 (7.9) 62 (12.1) <0.05

Fluoroquinolones 66 (10.9) 49 (9.6) 0.52
Outcomes of therapy

Discontinuing administration for death 37 (6.1) 40 (7.8) 0.32

End of administration® 322 (56.6) 251 (53.1) 0.28

De-escalation® 129 (22.7) 135 (28.5) <0.05

Change to other class antimicrobials® 76 (13.4) 53 (11.2) 0.34

Parenteral to oral switch?® 42(7.4) 34(7.2) 1.00
About de-escalation

Number of patients that can be de-escalation 556 (91.7) 453 (88.3) 0.07

Rate of de-escalation 129 (23.2) 135 (29.8) <0.05
Duration of therapy

Median days (interquartile range)* 7 [5-10] 6 [4-9] <0.05

Long-term use (> 14 days)* 74 (13.0) 32(6.8) <0.05

Fluoroquinolones, Levofloxacin + Ciprofloxacin. Data are expressed as numerical values (per-

centages).

a: Expressed as numerical values (percentages) excluding the number of discontinuing admin-

istration for death.
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RIS 36.5%, HEHEHIEDS656% TH Y, AHEIZH
L7 (p<0001)e —F5C, ZBIHIRILH AR
HENT473%, HAEREEDT181% TH Y, AHEIZEHD
L7z (p<0001)o ZESIED D B, FHBIEH] A
A5 OMFRIC AST SERIRGASEE L, SRR i o
FERANAT o 7232 R B AERTREAT 37.8%, BLHLHEMEAS
63% TH 1, HEIZHP LA (p<000D). 512,
HOERITEE & BAERERIC B A LIPS G B E A~
DIR-EZT ANER LB L7z (Table 4), REEME
DZF ANFRITEHERTEEA 93.2%, FHEMLEEDT 79.6%
ThY), HEIZHD L (p<005), —EDFHIC
BT, PLHIEEIR O Z 7 A S HGE A
90.2%, BEHEMHREEDT04% TH Y, HEIZWD LT
(p<0.05). PIRHEREIRD ) £, DE OFIF AL
HHERTHEDS 89.3%, FEEMAREAS596% TH D, HE
WA L7 (p<0.05). HAERTHEIZ 517 % DE O %

AR, MR R E DY 94.1% (16/17 14,
MR EE A 81.8% (9/11 1) Thorz, H
PERRTEL, IR TR E DS 789% (15/19 1),
MR AR BB AT 54.7% (41/75 1) Tho7ze 7
B, HIEHEEEICBITS DE O AN EN D5
7238FIDH B, 9B (237%) FRERA D L <1k
BHIHIHER T L o720 ZOMDIRED5HHIZ
BWTIE, HOERTHE L EHEEREO 2 BEBICIEZIT A
NWHEOFBRERBORP T2 XEHEIIOWT,
REENIY S 1% O 2 A S ITEGERTIEAY 97.4%, HHEHRE
DT762% THY, HEIZWA L7z (p<005). WEH)
WD H B, AST A2 & RS H A6 % /- L
72 ERNOFEE DS AN ILEHERTEEDS 96.3%,
HAERTEDT 71.0% TH Y, AR L 72 (p<0.05)0
2. RBMEES LUCHFLRFENEEOERARTIOL
3%

BT & BRI BT AL PLE 3 o DOT
(DOTs/100bed-days) % It #z L 7z (Table 5)o Jis
HWIWHED ATRKL, § N7 7L/ ERT VY
Y,o7vAaFoarAizveind, BHEE & i
L, BEEHIZBWT, DOTHAAEEICHA L (b
<005)0 —HT, 7 x ¥ IFHEGERTEEAERD 2
HMIZBWT, DOT IAEARELZROL,ro7 (p
<042), F7-, BT & HAERIZ BT B ILBPLR
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Table 4. Details and acceptance rate of antimicrobial stewardship support during the ‘pre’ and ‘post’ periods

Details of Antimicrobial support

Acceptance rate of the antimicrobial

support
‘Pre’ period ‘Post’ period p-value ‘Pre’ period ‘Post’ period  p-value
Total number of recommendation events 74
Support rate 9.7 <0.001
Overall acceptance rate 93.2 79.6 <0.05
Classification of recommendations
Selection of antibiotics 41 (55.4) 135 (61.1) 0.47 37(90.2) 95 (70.4) <0.05
Discontinuation of antibiotics 4(5.4) 12 (5.4) 1.00 4(100.0) 12 (100.0) 1.00
Combination of antibiotics 1(1.4) 8(3.6) 0.46 1(100.0) 7 (87.5) 1.00
De-escalation 28 (37.8) 94 (42.5) 0.57 25 (89.3) 56 (59.6) <0.05
Change to other class antibiotics 6(8.1) 16 (7.2) 1.00 6 (100.0) 16 (100.0) 1.00
Parenteral to oral switch 2(2.7) 5(2.3) 1.00 1(50.0) 4(80.0) 1.00
Dose optimization 29 (39.2) 55 (24.9) <0.05 28 (96.6) 54 (98.2) 1.00
Dose determination 19 (25.7) 44 (19.9) 0.38 19 (100.0) 44 (100.0) 1.00
Increase the dose 6(8.1) 4(1.8) <0.05 6 (100.0) 3(75.0) 0.40
Reduce the dose 4(5.4) 7(3.2) 0.48 3(75.0) 7 (100.0) 0.36
Examination 4(54) 31 (14.0) 0.06 4(100.0) 27 (87.1) 1.00
Culture test 1(1.4) 9(4.1) 0.46 1(100.0) 8(88.9) 1.00
Blood test 2(2.7) 13 (5.9) 0.37 2(100.0) 12 (92.3) 1.00
Imaging test 1(1.4) 4(1.8) 1.00 1(100.0) 4(100.0) 1.00
Test of CDI 0(0.0) 5(2.3) 0.34 3 (60.0)
Support Methods
Active support 39 (52.7) 181 (81.9) <0.001 38 (97.4) 138 (76.2) <0.05
AST pharmacist — Doctor 12 (16.2) 36 (16.3) 1.00 12 (100.0) 35(97.2) 1.00
AST pharmacist = Ward pharma- 27 (36.5) 145 (65.6) <0.001 26 (96.3) 103 (71.0) <0.05
cist = Doctor
Passive support 35 (47.3) 40(18.1) <0.001 31 (88.6) 38 (95.0) 041
Doctor = Ward pharmacist = AST 2(2.7) 3(1.4) 0.60 2 (100.0) 3(100.0) 1.00
pharmacist
Doctor — AST pharmacist 5(6.8) 23 (10.4) 0.49 5(100.0) 23 (100.0) 1.00
Ward pharmacist = AST pharma- 28 (37.8) 14 (6.3) <0.001 24 (85.7) 12 (85.7) 1.00

cist = Ward pharmacist — Doctor

AST, Antimicrobial stewardship team. Data are expressed as numerical values (percentages).

B X IR EOUDOT % i L7z (Table
5o INBHIHIED A TRAL, § N7 & L/ ENR
Iy, ThaFaXoarRiIvneng, HEEE
EHEL, BEAEBRICBWT, %DOT 294 B2
L7z (p<005)s —HT, b7 xV2ITHELERH & H
PEBRD 2BEMIZB VT, YDOT A ELEZ RO
Lotz (p<027) FIRBIIHELX, T EDY
Y, AT FLN/T YD) SFEGERT & L,
BHERIZB VT, BDOT WAHEEIZHA L7z (p<
005). %77, 77y, k7
M)TEV I+ T+ TR HFITIL, BEHERT
B L, HAERIZB VT, %DOT 254 &2
L7 (p<005),

WIS, BHERT L BAERIC B 2L EL L O
FILBIMEE O SHEE L L 72 (Fig Do &
RO e 41X, FHEHT @ 18183366 M, Hiftfx :

ENRg v v,
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Table 5. Changes in the DOT of each antibiotic during the ‘pre’ and ‘post’ periods

DOT (DOTs/100 bed-days) ‘Pre’ period ‘Post’ period p-value
Broad-spectrum antibiotics
Meropenem 2.10%0.32 1.36+0.43 <0.05
Tazobactam/Piperacillin 4.69*0.75 3.30£0.61 <0.05
Cefepime 0.63+0.29 0.80*+0.38 0.42
Fluoroquinolones 0.89£0.30 0.48*0.18 <0.05
%DOT ‘Pre’ period ‘Post’ period p-value
Broad-spectrum antibiotics
Meropenem 7.57 *1.50 535+ 1.48 <0.05
Tazobactam/Piperacillin 16.5+1.84 13.2+2.05 <0.05
Cefepime 2.28 +£1.06 3.22+1.65 0.27
Fluoroquinolones 3.15+1.03 1.87%£0.62 <0.05
Non broad-spectrum antibiotics
Ampicillin 1.54+0.37 0.90+0.53 <0.05
Piperacillin 0.08 =0.10 0.75%0.34 <0.05
Sulbactam/Ampicillin 18.4+1.65 15.7+2.10 <0.05
Cefazolin 10.6 +2.46 145+2.73 <0.05
Cefotiam 1.57%0.36 1.69%0.67 0.71
Cefmetazole 11.5+1.30 12.1 £2.55 0.66
Ceftriaxone, cefotaxime 22.2+2.86 25.8+2.54 <0.05
Ceftazidime 1.06 = 0.64 0.92+0.74 0.73
Sulbactam/Cefoperazone 3.48+1.20 4.06 +1.12 041

DOT, days of therapy; Fluoroquinolones: Levofloxacin, Ciprofloxacin.

Data are shown as the means * standard deviation (S.D.).
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Fig. 1. Comparison of the usage amount of each antibiotic in the ‘pre’ - and ‘post’ periods.
The overall usage amount decreased by 2,832,345 yen in the ‘post’ period as compared with the ‘pre’

period (18,183,366 yen vs. 15,351,021 yen).

‘Post’ period

Anti-pseudomonas cephems: Ceftazidime + Sulbactam/Cefoperazone.

Cephems: Cefazolin + Cefotiam + Cefmetazole + Ceftriaxone + Cefotaxime.

Penicillins: Ampicillin + Piperacillin + Sulbactam/Ampicillin.

A% Bz (p<0.05),
4. MARBERBINTDLEE

HHERIRIC BT B0 EHE DM FEFR TR &
Wik EE 2 £y MEHEREZIE L7 (Table 7)o [

B A eI, BRI 65.3%, HHEHEDT66.3% T
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=0.79) o MLEHE3E 2 £ v MRIMERIL, BHERTHY 97.0%,
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Table 6. Changes in the susceptibility of Pseudomonas aeruginosa isolates to each antibiotic
and the incidence of Clostridioides difficile infection during the ‘pre’ and ‘post’ periods

‘Pre’ period ‘Post’ period p-value
Susceptibility of Pseudomonas aeruginosa

Meropenem 99.1+2.2 100.0 0.34
Tazobactam/Piperacillin 91.9+3.7 95.2+11.7 0.52
Cefepime 92.7+4.2 98.8*+2.9 <0.05
Levofloxacin 86.1%+3.2 88.9+2.7 0.13
Ciprofloxacin 93.6*4.3 96.2+21.7 0.78
Number of incidents of CDI per patient-days 0.042 0.020 <0.05

CDL, Clostridioides difficile infection. Data are shown as the means * standard deviation.
Number of incidents of CDI is shown as the rate per patient-days.

Table 7. Changes in the status of blood culture submissions during the ‘pre’ and ‘post’ periods

‘Pre’ period ‘Post’ period
p-value
n =606 n=>513
Rate of blood culture submissions 396 (65.3) 340 (66.3) 0.79
Rate of blood culture submissions in sets of two 384 (97.0) 337(99.1) 0.06

Data are expressed as numerical values (percentages).

Table 8. Clinical outcomes of the patients during the ‘pre’ and ‘post’ periods
‘Pre’ period ‘Post’ period p-value
Thirty-day mortality in patients with bacteremia® 10.0 16.7 0.36
Thirty-day mortality in patients with Pseudomonas aeruginosa infection” 7.1 6.8 1.00
Thirty-day mortality in patients with acceptance of recommendation® 11.1 15.3 0.65

a: Death from any cause within 30 days after the date of first positive blood culture.
b: Death from any cause within 30 days after the culture collection.
c: Death from any cause within 30 days after acceptance of the recommendation by the AST. The 30 day mortality rates are

320

expressed in percentages.

RO, o7 (p=0.06),
5. %30 BREEEXRODLE
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Impact of assigning a full-time antimicrobial stewardship team
pharmacist on appropriate use of antimicrobial agents and changes
in antibiotic usage in a regional medical care support hospital
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Antimicrobial resistance has become a global problem, and antimicrobial stewardship (AS) is required
at each medical institution. In October 2021, a pharmacist was assigned to the antimicrobial stewardship
team (AST) as a full-time employee (full-time AST pharmacist) at the Sagamihara National Hospital to
promote appropriate usage of antibiotics. After the full-time assignment, daily post-prescription review
with feedback (PPRF) for patients receiving broad-spectrum antibiotics was initiated. There have been
few reports on the impact of assignment of a full-time AST pharmacist in regional medical care support
hospitals, and the purpose of this study was to clarify the impact of such assignment on the status of an-
timicrobial stewardship support and antimicrobial usage at Sagamihara National Hospital.

In this study, we compared the antimicrobial stewardship support status, amount of antimicrobial used,
Pseudo-monas aeruginosa resistance rate, and incidence rate of Clostridioides difficile infection during the
6-month period after assignment of the full-time AST pharmacist (‘post’ period; October 2021 to March
2022) as compared with the 6-month period prior to assignment of the full-time AST pharmacist (‘pre’ pe-
riod; April 2021 to September 2021).

The duration of treatment with broad-spectrum antibiotics was significantly shorter in the ‘post’ as com-
pared with the ‘pre’ period (7 days [5-10 days] vs. 6 days [4-9 days]; p<0.05). The percentage of patients re-
ceiving long-term broad-spectrum antibiotics was also significantly lower in the ‘post’ as compared with
the ‘pre’ period (13.4% vs. 6.8%; p<0.05). The antimicrobial stewardship support rate was significantly
higher in the ‘post’ as compared with the ‘pre’ period (9.7% vs. 33.4%; p<0.001). The days of therapy (DOT)
for meropenem, tazobactam/piperacillin, and fluoroquinolones were significantly lower in the ‘post’ as
compared with the ‘pre’ period (p<<0.05). The total amount spent on broad-spectrum and non-broad-
spectrum antibiotics was lower by ¥2,832,345 during the ‘post’ as compared with the ‘pre’ period.

The results of this study suggest that in regional medical care support hospitals, assigning a full-time
AST pharmacist and daily PPRF for patients receiving broad-spectrum antibiotics could be expected to
increase antimicrobial stewardship support and reduce the usage of and expenditure on antibiotics. On the
other hand, the degree of effectiveness of an AST is greatly affected by the size of a medical institution,
the facilities available, and the state of antimicrobial usage at the institution, so that it is necessary to ac-
cumulate and evaluate the effects of assigning a full-time AST pharmacist in each type of medical institu-
tion.
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