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(1) AUD & DOTs

—fk, K% HISEIEOHEO AREE IS S
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DREMEZEH 8% LT OPLE L, ROT ¥ F 31
77 LHPETRIEH LW E2RAL, A
HL7z0 AHI 085 BLE & 7 23R 4 /Mt (A, B,
C. D) ® AUD lbD#lAiEb+ % Table 1 127770
B, WS LRIEOFABIRIZOWTITIEE
BEASA VNN R LRI % ALBE &R L 7234121,
IR ) LR E L7722 &5 209% 2 B2 7256
WHIBR L, RPN RE L L7z,
5. WRETEEMT
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Table 1.
erogeneity index (AHI) of 0.85 or higher

Setting the antimicrobial use density (AUD) ratio of four classes of antibiotic agents (A, B, C, D) to achieve an antibiotic het-

Four classes of antibiotic agents

Combination of AUD ratio

4 equal 1 class (A): 1 class (A): 1 class (A): 1 class (A): 1 class (A):
A,B,C,D(n=4)

parts 15.0% 14.0% 13.5% 13.0% 12.6%

ai 0.250 0.250 0.250 0.250 0.250 0.250

bi (A) 0.250 0.150 0.140 0.135 0.130 0.126

bi (B, C, D) = {1—bi (A)} /(n—1) 0.250 0.283 0.287 0.288 0.290 0.291

| ai—bi(A) | 0.000 0.100 0.110 0.115 0.120 0.124

| ai—bi (B,C,D) | 0.000 0.033 0.037 0.038 0.040 0.0413
bi'(A)=ai+ | ai—bi (A) | 0.25, 0.250 0.15, 0.350 0.14, 0.360 0.135, 0.365 0.13, 0.370 0.126, 0.374
bi'(B,C,D)=ai+ | ai —bi (B,C,D) | 0.25, 0.250 0.217,0.283 0.213, 0.287 0.212,0.288 0.21, 0.290 0.209, 0.291

AHI 1 0.866 0.853 0.846 0.84 0.834

AHI=1- {n/[2X(n—1)]} X | ai—bi |

n, the number of antibiotic classes; n =4 in this study; ai, ratio used equally; bi, actual usage ratio; bi’, possible usage ratio

BAIZIRET7 v v OMBEREE vz, AEKER
005 & L7ze 2o OMEHFENIZIEZ, RBXLUR
IR —ORREEZIELZRETY 7 P TH B
EZR Version 161" % w72,

6. fRIEMELRE

RIFZE LB EER T V72BN IIZETH ),
BADTERITE F 22\,

[NE 5 & B EFRMTEICE T 2 MRS %
WF L, UBEMEEE OB S TEML 2 (K
BT 2022-4) o
I &R

ASIHBIHI T, PURKIRREE 5 &0 AUD O ¥
&, CAZ 2R < 4FNEL T T & g (TAZ/
PIPC 281—1.17, CAZ 0.19—0.26, CFPM 0.36—0.17,
MEPM 1.08—0.79, LVFX 144—089) L, DOTs
D F31L AUD & FERIC CAZ DA A (TAZ/
PIPC 369—156, CAZ 0.36—0.44, CFPM 0.73—0.34,
MEPM 218132, LVFX 244—1.05) L72o %AUD
W ETd > 72 TAZ/PIPC D%AUD OF-34ME X
AS (G B Hi % T 49.13—+3701%, CAZ+CFPM T
9.46—14.03%, MEPM T i% 1879—+22.02%, LVFX
Tld 2262—2695% & Z1fb L, AHI- AUD ®F1
1% 0.63—0.77 (p =0.046) & E&H- L 72 (Figs. 1~4),
P. aeruginosa O ET 6 /1 H M O B3 & ikl @
D4 AHI - AUD, AHI - DOT o [F)H [ o> B8 8 14
IO (2016 4 B2 _F 211 ~2021 4R BT - 4) 12
B W T P aeruginosa ® J& % % 2381% L k@
AHI - AUD 13 F ¥ 148 0.78 [95% 15 $E X [ : 0.68~
0.89], AHI - DOT X ¥ 0.80 [95% 15 HEIX 1] :
0.70~090] T&d - 72o TAZ/PIPC 2%} % P. aerug-
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inosa DML, T 6 H R O REYER & [F Y
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I2BWT, %AUD, AHI- AUD, %DOTs, AHI -
DOT ®» N ZNIAHB RS 5, %AUD
EDOBICEDOHMBBR (r=-0676, p=0016) #»°
AHI - AUD & O RIZ5R W IEDOMBIRRR (r=0.776,
p=0003) BENENFED SNz, F72%DOT &
OMIZADOMBEELR (r=-0672, p=0017) 7%
AHI - DOT & ORIZIEDOMBIRSR (r=0676, p =
0016) 7378 5 7z, CAZ Tld, AHI- AUD &
ORIV IEDO BB MR (r=0863, p<001) 7%
HHN7zo CFPM & MEPM Tlid 3 #IF o w41
bAIBI AT A o 720 LVFX Tid, AHI- AUD & @
M2 IEOFBIRfR (r=0.747, p =0.005), AHI -
DOT & OREICIEO MR (r=0635 p=0026)
RO SN, 34 AHEMTIE, TAZ/PIPC (&t
9 % P aeruginosa D JEMEFRIZBNTI12 47 Al -
72 W M® 12015 4F (4~6 H) ~2021 4 (1~3 A)}
T AHI - AUD & OBICIEOHBEBEE (r=0667, p
=0018), AHI-DOT & o ICE& DO HBEE % (r
=—-0668, p=0018) 77D HN7z, CAZ TlL, 6
71 Bl 728G 12015 4F (10~12 H) ~2021 4F
(7~9 H)l T AHI - DOT & OBIZiRVE DR
% (r=-0714, p=0009), 1274 Hi#l - 7= HH®
{2015 4 (4~6 H) ~2021 4 (1~3 A)! T AHI -
AUD & ORIZERWIEO MR (r=0752, p=
0.005), AHI-DOT & DBIZHRVE DG (r
=—-0738, p=0006) A 5N7z, LVFX TIE, 12
71 Ao 7= 8 ® 12015 4% (4~6 A) ~2021 4F (1~
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Changes in the antimicrobial use density (AUD) of four classes of antipseudomonal agents.

The vertical line is the AUD calculated every 6 months from the first half of FY2015 to the second half of
FY2021. FY2015 represents the period between April 2015 and March 2016, and FY2021 represents the pe-

riod between April 2021 and March 2022.

The horizontal axis is period of use of antimicrobials every 6 months from the first half (H1) of FY2015 to

the second half (H2) of FY2021.

TAZ/PIPC, tazobactam/piperacillin; CAZ, ceftazidime; CFPM, cefepime; MEPM, meropenem; LVFX, levo-

floxacin
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TV DEHEED D 5556 1 LEHl S EE T o 72,
DID &, BRI ZxiG e L72BBEE E 2 T\ b,

¥ 7z days of antibiotic spectrum coverage (DASC)
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OWBIKTH S, 22 THREIE20174F LD AHIL &
R L7 ASTHRB) &2 940t L C & 7225, Ao
KA, AST OIRENIC & D HrikIRHE#E 4 Rkt D 6 7
HZ & DBAUD IE25% (2480 | & 7% 1),
AHI - AUD IZAEIC LA L, IUEEOHHFEED
WEI N LT, WL E S0, BEANT > F
INA F 75 LIZBT B P aeruginosa O &I ER A 1
MU= REEEDSE 2 b7z,
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L risk-adjusted antibiotic use (AU) 2F A TH %
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p<0.01
12 ¢ | )

DOTs

NIRRT
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mTAZ/PIPC #@CAZ+CFPM 8MEPM ©LVFX

Fig. 2. Changes in the days of therapy (DOTs) of the four classes of antipseudomonal agents examined
in this study.
The vertical line is the DOTs measured every 6 months from the first half of FY2015 to the second half
of FY2021. FY2015 represents the period between April 2015 and March 2016, and FY2021 represents
the period between April 2021 and March 2022.
The horizontal axis is period of use of antimicrobials every 6 months from the first half (H1) of
FY2015 to the second half (H2) of FY2021.
TAZ/PIPC, tazobactam/piperacillin; CAZ, ceftazidime; CFPM, cefepime; MEPM, meropenem; LVFX,

levofloxacin
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72DOTs I2BIF 5 AHI 5 HE T L 1THET L 72k 58,

ThFuxs o REOMHEME10% &L, £l
Lo 37 30% 3O EIMEH L2 A I oW
T P. aeruginosa & Klebsiella pneumoniae @ i
FIZHBRAOMBNRD b7z &) G d
59 F72, 18I AUD % Flw/z, TR & PR
e E)M % € =% 1) 7 L 72 real-time antimicro-
bial use density monitoring system (RAMS) % B
BLIZEO|ENDH LT EDIINIZ, IFT T

ML= R LCHA 2 ) v 7 OFEbH 575,

3~4 7 H%& LI & LT 1A =k L CEHS
% Z LN X DI TEALOIFNIR § 2 F MK &
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B LT SN DIRIA S, 4 REDWAUD 209%
VLo 3K & P aeruginosa @ ML 85% LLF @
FRNCBIT 2 2 OoOMHBIREITH 2 & T, FHR
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Fig. 3. Changes in the antibiotic heterogeneity index (AHI) of antimicrobial use density (AUD) and anti-

microbial use density ratio (%AUD).

The vertical line is the AHI- AUD calculated every 6 months from the first half of FY2015 to the second
half of FY2021. FY2015 represents the period between April 2015 and March 2016, and FY2021 repre-
sents the period between April 2021 and March 2022.

The horizontal axis is period of use of antimicrobials every 6 months from the first half (H1) of FY2015

to the second half (H2) of FY2021.

TAZ/PIPC, tazobactam/piperacillin; CAZ, ceftazidime; CFPM, cefepime; MEPM, meropenem; LVFX,

levofloxacin
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Fig. 4. Changes in the antibiotic heterogeneity index (AHI) of days of therapy (DOTs) and days of therapy

ratio (%DOT).

The vertical line is the AHI* DOT calculated every 6 months from the first half of FY2015 to the second
half of FY2021. FY2015 represents the period between April 2015 and March 2016, and FY2021 repre-
sents the period between April 2021 and March 2022.

The horizontal axis is period of use of antimicrobials every 6 months from the first half (H1) of FY2015
to the second half (H2) of FY2021.

TAZ/PIPC, tazobactam/piperacillin; CAZ, ceftazidime; CFPM, cefepime; MEPM, meropenem; LVFX,

levofloxacin
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Table 2. Correlation coefficient between susceptibility rate of Pseudomonas aeruginosa and each indicator (%AUD,
AHI*AUD, %DOT, AHI-DOT) for 5 antipseudomonal agents belonging to four drug classes (penicillin, cephalospo-

rins, carbapenem, and fluoroquinolone)

Correlation coefficient (p-value)

Antimicrobial Indicat 2016.Apr.-2022.Mar. 2015.0ct.-2021.Sep. 2015.Apr.-2021.Mar.
ndicator
agent period (D period @ period @ period & period ® period (6
6 month 3 month 6 month 3 month 6 month 3 month
%AUD —0.18 —0.203 —0.182 —0.137 —0.676 —0.544
° (p=0576)  (p=0527)  (p=0571)  (p=0671)  (p=0016)  (p=0.067)
0.382 0.365 0.019 0.156 0.776 0.667
AHI-AUD
(p=0221)  (p=0244)  (p=0953)  (p=0.628)  (p=0.003)  (p=0.018)
TAZ/PIPC
%DOT —0.137 —0.132 —0.139 —0.123 —0.672 —0.442
’ (p=0672)  (p=0683)  (p=0667)  (p=0704)  (p=0017)  (p=0.150)
0.253 —0.366 —0.143 —0.156 0.676 —0.668
AHI-DOT
(p=0428)  (p=0242)  (p=0658)  (p=0629)  (p=0016)  (p=0.018)
%AUD 0.522 0.457 0.438 0.398 0.558 0.483
’ (»p=0081)  (p=0.135)  (p=0.155)  (p=0200)  (p=0059)  (p=0.111)
0.42 0.470 0.488 0.530 0.863 0.752
AHI-AUD
. (p=0175)  (p=0.123)  (p=0107)  (p=0.076) (p<0.01) (p=0.005)
AZ
%DOT 0.51 0.495 0.415 0.403 0.444 0.427
’ (»=009)  (p=0102)  (p=0179)  (p=0194)  (p=0.148)  (p=0.166)
0.278 —0.470 0.291 —0.714 0.477 —0.738
AHI-DOT
(p=0381)  (p=0.122)  (p=0357)  (p=0.009) (p=0116)  (p=0.006)
%AUD 0.311 0.456 —0.323 —0.006 —0.214 —0.086
’ (»p=0325)  (p=0.136)  (p=0305)  (p=0985)  (p=0504)  (p=0.789)
0.180 0.360 0.107 0.112 0.323 0.311
AHI-AUD
(p=0575)  (p=0249)  (p=0740)  (p=0728)  (p=0304)  (p=0.326)
CFPM
%DOT 0.06 0.051 0.122 0.073 —0.398 —0.290
’ (p=0854)  (p=0874)  (p=0705)  (p=0821)  (p=0200)  (p=0.361)
0.202 —0.343 —0.083 —0.152 0.093 —0.302
AHI-DOT
(p=0529)  (p=0276)  (p=0.797)  (p=0637)  (p=0773)  (p=0339)
%AUD —0.187 0.067 —0.256 —0.138 —0.05 —0.158
’ (p=0561)  (p=0835)  (p=0421)  (p=0.670) (p=0877)  (p=0.623)
0.248 0.401 0.064 0.111 0.142 0.088
AHI-AUD
(p=0437)  (p=0.197)  (p=0844)  (p=0730)  (p=0658)  (p=0.785)
MEPM
%DOT —0.243 —0.213 —0.368 —0.312 —0.012 —0.01
’ (p=0447)  (p=0506)  (p=0239)  (p=0324)  (p=0970)  (p=0.975)
.402 —0.442 .402 —0.1 —0.014 —0.174
AHI*DOT 0.40 0. 0.40: 0.178 0.0 0.17
(p=0194)  (p=0.150)  (p=0.194)  (p=0580)  (p=0967)  (p=0.588)
%AUD —0.341 —0.266 —0.062 0.035 0.218 0.343
’ (p=0278)  (p=0404)  (p=0847)  (p=0915)  (p=049)  (p=0275)
0.130 0.067 0.177 0.427 0.747 0.645
AHI-AUD
(»p=0686)  (p=0837)  (p=0582)  (p=0.166) (p=0005)  (p=0.024)
LVFX
%DOT —0.459 —0.326 —0.469 —0.311 —0.670 —0.497
’ (p=0133)  (p=0301)  (p=0.124)  (p=0324)  (p=0017)  (p=0.100)
—0.037 —0.026 0.080 —0.454 0.635 —0.582
AHI-DOT
(»p=0910)  (»p=0935)  (p=0803)  (p=0.138)  (p=0026)  (p=0.047)

TAZ/PIPC, tazobactam/piperacillin; CAZ, ceftazidime; CFPM, cefepime; MEPM, meropenem; LVFX, levofloxacin
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Susceptibility rate of Pseudomonas aeruginosa.

The vertical line is susceptibility rate of P. aeruginosa measured every 6 months from the first half of FY2015 to the
second half of FY2021. FY2015 represents the period between April 2015 and March 2016, and FY2021 represents the

period between April 2021 and March 2022.

The horizontal axis is period of use of antimicrobials every 6 months from the first half (H1) of FY2015 to the second

half (H2) of FY2021.

TAZ/PIPC, tazobactam/piperacillin; CAZ, ceftazidime; CFPM, cefepime; MEPM, meropenem; LVFX, levofloxacin
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An attempt to evaluate the appropriate use of antimicrobials using
the antibiotic heterogeneity index (AHI) in a small hospital

Risa Nakazawa' and Yuka Yamagishi’

U Department of Pharmacy, Kochi Prefectural Aki General Hospital

? Department of Clinical Infectious Diseases, Kochi Medical School, Kochi University

Infections caused by antibiotic-resistant organisms have become a global problem, and at present, antim-
icrobial stewardship (AS) activity is being promoted as one of the measures against antimicrobial resis-
tance (AMR). Measurement of the antibiotic heterogeneity index (AHI) has been reported as being useful
for evaluating AS activities against AMR, but the effect of using AHI on the antibiogram of the target
strains in small hospitals remains unclear. Studies are needed to measure the effects of AS activities
aimed at suppressing resistant bacteria in small hospitals, as no indicators have been established yet.
Since 2017, we have set an AHI - AUD (antimicrobial use density) target of 0.85 or higher for four classes
(penicillins, cephalosporins, carbapenems, and fluoroquinolones) of antipseudomonal agents (tazobactam/
piperacillin, ceftazidime, cefepime, meropenem, and levofloxacin), calculated from the %AUD every 6
months from the first half of FY2015 to the second half of FY2021, and restricted the use of each of these
classes of antimicrobials according to its %AUD value. Moreover, the in-hospital antibiogram for Pseudo-
monas aeruginosa was calculated for each semi-annual period from the first half of FY2016 to the second
half of FY2021, and the use of antimicrobials with a susceptibility rate of 85% or less was restricted until
the next antibiogram was determined. Based on the results, we examined the relationship between antimi-
crobial use and the in-hospital antibiograms. Consequently, the mean AHI -+ AUD value increased signifi-
cantly from 0.63 before the above AS activity was introduced to 0.77 after the AS activity was introduced
(p=0.046). In addition, the mean AHI values for the four classes of antipseudomonal agents with a suscep-
tibility rate of 81% or higher were as follows: AHI - AUD, 0.78; AHI - DOT (days of therapy), 0.80. There-
fore, evaluation of the AS activity using AHI could improve the bias in the use of antipseudomonal agents
with improved drug susceptibility, thereby suppressing the emergence of drug-resistant bacteria.
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