olRmEZAEM2|  M28H M15 2023 l.)
Korean J healthc assoc Infect Control Prev 2023;28(1):85-91

) https://doi.org/10.14192/kjicp.2023.28.1.85 . . Check for
b pISSN 2508-5999 + eISSN 2671-9886 Original Article | updates

7HHHEA 2HdH Z7ME HEE et Sisd 24
A - o502 - £ ZHA - o] - A b A - Hesps
oWz Ay

Mgt ojztst Wastu A, ALtistu g Y Aadel e AT’ Aot oadst Lotastu A’

Intervention for the Reduction of Long—term Carbapenem
Prescriptions

Seong Jin Choi', Dong Eun Lee’, Su Jeong Song’, Hyein Kang’, Chan Mi Lee', Chang Kyung Kang',
Wan Bum Park', Nam Joong Kim'?, Eun Hwa Choi*’, Myoung-don Oh', Pyoeng Gyun Choe'”

Department of Internal Medicine, Seoul National University College of Medicine', Antibiotics Stewardship Program, Center for
Infection Control and Prevention, Seoul National University Hospital’, Department of Pediatrics, Seoul National University College of
Medicine’, Seoul, Korea

Background: In this study, we implemented an active intervention for patients taking car-
bapenems for 14 days or more at a single tertiary hospital and evaluated the effect of the inter-
vention.

Methods: This was a quasi-experimental study comparing carbapenem use at 1-year pre-
intervention to 1-year post-intervention. From January 2020, a pharmacist who participated in
the Antibiotics Stewardship Program (ASP) monitored the weekly medical records of patients
who were prescribed carbapenem for 14 days or more and notified the infectious disease spe-
cialist. The infectious disease specialist evaluated the appropriateness and recommended the
termination of carbapenems via direct communication with the prescribing physician when
carbapenems were inappropriately continued.

Results: Overall carbapenem consumption did not significantly differ after and before the
intervention (43.0 vs. 43.5 daily defined doses (DDDs)/1,000 persons-day, P=0.630). In the
interrupt time series analysis, the trend of carbapenem use did not differ before and during the
intervention (P=0.732). In intervention periods, 367 patients who continued with carbapenems
for more than two weeks were evaluated for appropriateness, and we intervened in 42 patients
(11.4%). Carbapenem use was terminated in 40 patients (95.2%) within one week after the in-

tervention via direct communication, whereas the remaining two patients developed infectious
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diseases requiring carbapenem administration within 30 days after the intervention.

Conclusion: In this study, there was no significant effect on the overall use of carbapenems
since the intervention targeted only patients with long-term administration of carbapenems.
However, inappropriate carbapenem use can be reduced through direct communication be-
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Introduction

A WY 82 E07] A 83 WHoE T
AA #e] =2 I3 (Antimicrobial Stewardship Pro-
gram, ASP)9] $8/d0] LAFt F2E ATt o3t =¥
o& E+tstal, 7]&0] AME-SHY 7HatH Hl(Carbapenem)
4 #=E(Quinolone)o] W& Kol A&+ &
Yol S7FstaA, ZHate| Yl 9] AMEFE AAAZ & w2
Al F7Fstal AeH1,2]. FHAAE 7HtE 9] AR A
£2og Z7letal g, 2008WHE 20129744 =
ZHREFAREE Bl A A B4R vl o
2w, 20084 0.048 defined daily dose (DDD)s/1,000
person-day©lA 20124 0.079 DDDs/1,000 person-
dayZ 1.654] S7F5tAHH3I.

ZHats| ¥ 9] ARg-o] EolURA, olo WdE 7HK Al
9l 8= A AAZCE F7Istal k. A AlA 2E A
oA 7Hate| ]l WA A (Carbapenem-resistant
Enterobacterales, CRE)Z} 7HH ¥l WA ofA|Y EdtY
Hl-Q-ulL(Carbapenem-resistant Acinetobacter bau-
mannii, CRAB) ¥#30] Z7l5k= Zo2 2RIEH[4,5],
IUIA= CRE ¥ CRAB ZE5 A= $716ka ok
[6,71.

CRE #¥%52 7hted @44 AiAlt(Carbapen-
em-susceptible Enterobacterales, CSE) ZE5 I} vl
sto] AFgE©] £, CRAB 285 9Al =2 AES X
ATHSI. wEkA ZHabd WAHTS 8= E017] AT
-go] FaslH, o]F A= B2 ag 7t Yl(Car-
bapenem) £ & &o|= Z o] YA o|t}H4,9]. +A4
o2& AR, Fo F3F olQof= 7t FoE F
A3tsfjof 5, B4, A3 T 7172 ARgoto] fAd
3t A715ekS mofof gtk weEbA FHab S A E5HA
ARgSE7] SRt A A=, & A B Z21H(Anti-
biotics Stewardship Program, ASP)°o| € Q 35}t

AZdeta g oA et ARGFE 20019 5.3
DDDs/1,000 patients-day©ll4] 20124 39.9 DDDs/
1,000 patients-day® 7}at2A S7Fskal oH10]. E3E
CRE9| o1& #3F ¥4l 20119 100,000 patients-
days B 0.6%1°14 2020°1= 6.2 2% vi-¢ 7}t=A|
37t FAR ERIET = AS 1eshd, 7] 3
A3 AN A% A9 2842 vl E=rHILL

wEhA], AZdetny Y A BEolA 20209 19
St FHtE S EAHER A7) A £017] A% A
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Materials and Methods

2 A3E ©Y 3% uT|BoA FAKE AT
(quasi-experimental intervention study)2 +J%

0,

ok 2 oR7|HelAE Tt de) Ao Age £ 9
ou], AL AL gl RS U4 &
%9lo] asich gAWT ARl B F A4 A
A Ao Brtste] S AL 797 A% Aol

X
i

7Fe st olF A A&3] A= A=
AP oA 71 Totof gt o] 7] &) AlAH
o Hsto], & gm7|dolAlE 20209 1458 7ty
o FHA A7IAHEE E017] A A ZREIYZ =
dstAon, A77172 SA AF A1HS 20209 1€
7102 FA A 193 FA F 9o o] 42
APsiict. & A7= A2ddudd AT
3] 591 &2 ¥ AIBATH(URB no. 2108-149-1246).

ol

FtA T FAE S 13] T AE ABA (mi-
penem, meropenem, ertapenem, doripenem)& 14
A o] A& FoIstal Qe A Hits gEsto] 4 A
2ol BralT, EHE TL 7Y FRel A A
A& HESH 7HEHY A& £ 84S tHA| B7ts
I, BARAERN AN R waEd A eE A" ws
oA SRt FaA BeY Ag DL At A
W QR A 5/A3}/ oW L& o]&3st] AHA 9

AAEE B3 Y A Adstn 22 Ausigrk
3. %12 4% 2 Ho|

A A 193 FA F 1497 7Haps o] Fokgt 23t
o] 7715 FFH o EAS, 7HHY £
9L 974, 7HY FoF F ICU AL F Sl
sto] ZARIAT. $A4 E3-E 75| AAste] $A4 &3
E 9 3A F PA FA05E AL, FA 30
g ool Zhute Fofo] Wadt aHEHd HE AL
SARS HlES ARG BT A A - 79 & 7t
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1 AN, 25 ol gt FhatH Y] AFSE E 25 O]
& 7harEdl FoF SERtof| A A1+t A1 X & (Pathogen-
directed treatment)®] H] &S RAISIATE Yol A
F Agze HFAANA ZHarsd A 5o 43 +F
(ofl, Enterobacterales, non-fermenters, Enterobacter,
Citrobacter, Morganella, Serratia, Providentia, Pseu-
domonas, Acinetobacter)7} YZE| o] ALL3SE 492 F
ol5t9ict. A AFEES WHO 7]l w2t DDD per
1,000 patients-day AAFSFITH12].

4. A =4

A AHEY] £42 7Issh7] flsto] Rl 9 Wiigs
0|5, FAYZ Pt D ARG E EASH
A A - 39 FhubEy Ford 9 Al A A= HlE
= Hwsl7] fJsto] Y& =AY HAH(Wilcoxon rank-
sum test) L Z}o]A|F AA(Chi square test)Z EA35}
At SAol w2 FA g Hsto] A Al (2019
| 195¥ 20199 1297H4]) 2 A4 Al $£(20204 1
4EH 20209 12¥9)9 F @28 AALES AAstY, F
Aol axto izt 2715 F4517] fs #1E 3HEA
S APl F}t. BAEAHS 9159 R Version 4.1.0 (R
Foundation for Statistical Computing, Vienna, Aus-
tria) ¥ nlme package (3.1)& ©]-&3s}3tt.

Results
1. & 7t A2 U AIZSN| 24

A7t & 149 o) 7t d g Foig A=
20199 59099 5] 20209 5379 & A&7 6 290
U, AA by Fof 33 o] 23 o)A AHEEE SR
H]8-2 201949 26.1%, 202049 26.7%% EAF g §9
u] gt 2to] 7} QATHP=0.696). TA A - 39 7Huate| Yl A
£F2 SAHoZ Fouldt Aol QIAI(43.0 vs. 43.5
DDDs/1,000 persons-day, P=0.630), A& A A
£ diy] Fhr Y AR GA S A - § BAFeR
GoJu|gt Aol AATH15.0% vs. 14.6%, P=0.999). 14
A o)A} FHutE S AHESH $At] B FFY A FA
o|% 0.5¢ HAsIYoU, SAA FdL ERITE 4§
AtH18 vs. 18 days, P=0.603). 7hat=y] Feko] H Q3
ESBL A4 «t5=ll 93t #83 Al 941 20199 10274,
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20209 116708 SRIEGon, SA A - $9 149 0]
& 7HrE S ARSRE Aol A FhatEyl Fofo] Fa’dh
H/d<tol e A+ AT 59 HE&S H 2o
o, & Atolof §-2Ju]gt o] 7h Flx|A] edTH37.5%
vs. 37.6%, P=0.973).

A A - 39 7Y A RS BrtsH] AR &
AR NAZE A+ 9 778 39 B4 (segmented re-
gression analysis of interrupted time series)lAl, %
A Az e ARE-Fol= 2R M3kt il
(P,=0.727), 7Hatsd AHE FAIE SAZCE {ou]
3 WSS ERlstA] X5t ArhP,=0.732) (Fig. 1A). A&
Fol A2 E5 4 (doripenem)S A <Jstal, ojulsd
(imipenem), "2 (meropenem) @ HEet=H W (er-
tapenem) 229 AMEF L ARGSAIE A A SAF
o] ¥l stHS o A F-2u|et HIk= SRIsHA] ot
thFig. 1B-D).

2. STHAH 24

20209 ¥ 149 ol 7htHdlS ARG 5379 5,
36791(68.3%)5 FtAl THHNA &2l & FA ZoA
< B7ekol) o] F 325904 HE3 Feko R wast
R, 429(11.4%)001A A4t F7] Fo g gwist
of, 3AE APttt SA A9 7128 EHS A
HHEH(Table 1), A9 Y= 680]1, FA9 H&
< 71.4%E SRIEU. SA A7HA] 7hated Fo L9
FTLE2 199019y, I AAE9= HHol 7P &5t
11(54.8%), o19°l £3W HA(16.7%), +85(9.5%), 1t
9 AGeA ZFA(7.1%) A= A=A 149 o)A 7}
v S AR SEE AR WS 58 FA7 o
Fol77] A F71ES B3 7HbY B SdS A
St A7t 71.4%2 EHQ1E Tt

FA Aol disiA AHEH S F 15 oy B F
A% F9= 40912, 34 £8Ex= 95.2%% 1=t
A & T A7 7172 $9E 19(QR 0-3.75)&
SRIEATE 1991(47.5%)°14 A & FBA £ §
Aastelon, 219(52.5%)°N1 = g FHA= WA st
Foretoitt. A4 & WA A= HuA=/gxE
g (Piperacillin/tazobactam)°] 74 &34 3(66.6%),
o] Qo] M#HH(Cefepime) = N ZE2]2t&(Ceftriax-
one)2 & WAt WA FdAE TY# 162(IQR
7-26) FFstArt.
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Fig. 1. Trends of total (A) & each carbapenem ((B) Imipenem, (C) Meropenem, (D) Ertapenem) before and after intervention for long-
term carbapenem prescription. Trends of carbapenem use before and after intervention for long-term carbapenem prescription. Monthly
defined daily dose of carbapenem per 1,000 patients-day from 2019 to 2020. P, is the P-value for immediate changes after intervention
and P, is the P-value for trends between pre- and post-intervention.

SAE B 7Y Roke 2% SN $2 30 & F A% i}tﬁ%——i Ak /\}”JO] oH, Yz 19
< ojufio]l iutey] Fofo] At aHFd Ahol Tl &
SHlE A7E 20(4.8%) FJAHAT. & S = oA 3t

o]4] vro WY 9= 3AE, Extended spectrum beta- Discussion

lactamase (ESBL) 34 E. colidll 93t #+38F ¢ HHFHL

22297 “ﬂiﬂﬂm(meropenem)— FoFstal, T4 % A AARCE 7Hutsd AHEF A&HQ 71 2
Eldstolont, $4 F 1594 7 5l 93t “H"La CRE 240 gQlE|x glon, o] wjZo] A & =

AP LstH L, HA Enterobacter cloacae?t TA1%  2IHE Fof 7Htd o] A3t AMS FEst, ARG
Aok o2 SEe ol ARFeE eI HY Y FE Fo17] AT YE A o|FojA| 1 9irH1,2,4]. &
A2, ESBL B4 K. pneumoniae®l Ot HHOE w23 Ao FAEZ 7MY 7] AMS-S F017] ¢
W(meropenem) 1997 £ & F4st9 01, 48 30, 149 ol 7HIHAS AHEE<1 SAE 33 RALS}
AR Futd 2 Qe B ES PSR, Ao A ESBLA I, BHAET Fokoz FlE H FIZ FAE 53
3 K. pneumoniae7t A=At A & 30 ool A FhbEd AME FTEE RESIC 202049 %ﬂ’l 5379
ek A 7E 890(19.0%) % BRIEGIT 59 & *511] 144 o) 7hutsdl ARG EA7E ER1E U=, AA P+t
e 71A FEETOR Q3 AP, 29& o]4] A oA AR Sl 367912, & 38 F 67.1%
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Table 1. Characteristics of patients and result of intervention for long-term prescription of carbapenem

Age [median (IQR)]
Sex [Male, (%)]
Duration of carbapenem use before intervention [days, median (IQR)]
Admission to the ICU during the period of carbapenem administration [N, (%)]
Site of infection [N, (%)]
Pneumonia
Intra-abdominal infection
Bacteremia
Hepatobiliary infection
Neutropenic fever
Deep neck infection, Surgical site infection, Urinary tract infection
Recommendation for termination of carbapenem through medical records before intervention [N, (%)]
Duration from intervention to discontinuation of carbapenem [days, median (IQR)]
Compliance of intervention [N, (%)]
Result of intervention [N, (%)]
1) Discontinuation of antibiotics
2) Change of narrow-spectrum antibiotics
Piperacillin/tazobactam
Cefepime
Ceftriaxone
Duration of changed antibiotics usage [days, median (IQR)]
Recurred infection within 30 days after discontinuation of carbapenem [N, (%)]
Mortality within 30 days after discontinuation of carbapenem [N, (%)]

68 (60-73.25)
30 (71.4)
19 (18.0-26.5)
17 (40.5)

23 (54.8)
7(16.7)
4(9.5)
3(7.1)
2(4.8)

30 (71.4)
1 (0-3.75)
40 (95.2)

19 (47.5)
21 (52.5)
14 (66.6)
2(9.5)
2(9.5)
16 (7-26)
2(4.8)
8 (19.0)

o ZbAel T geh. F2A BFOIA F 18] 149 o]
A PP ARG B4E ZABIEE, o] BN 142
o4 7utsldlo] Forsiglont, G4 TelgoIA AlE
she AROIAE FaAlel Forol $AE BAS0l e

ot r N

o A AsHA AEUT] AHHANE A F 50 = ARVNFS T 1 &5

Aow B 4 otk AR FA A F 71.4%014%
449 34 A ARAZS B3 Sl A8ETS
TR, At A )2 HAA DA S
3 3747} o]0l 3] TEel, A A Wel A 95%
Aoz et oI w2 B £SEE FAdGOH, 34 5

A7/t 28 ALRERILA Al A 02 39 ol g werg
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I, Rl
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o] 2 AtolA = FAE A6 SolE AA) et
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ZR1E AR AF A 759 HE, 7HHH AHEFAIY &
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