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b5 314.7 6733.6 1037.7 5695.8 s 1.00 1.00 1.00 1.00
0~4 2335 7105.9 343.3 6762.6 0~4 0.74 1.06 0.33 1.19
5~9 128.6 45148 92.3 442255 5~9 0.41 0.67 0.09 0.78
10~14 92.9 27411 928 2648.3 10~14 0.30 0.41 0.09 0.46
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b5 314.7 6733.6 1037.7 5695.8 F2¥4 1.00 1.00 1.00 1.00
0~4 2335 7105.9 343.3 6762.6 0~4 0.74 1.06 0.33 1.19
5~9 128.6 45148 92.3 44225 5~9 0.41 0.67 0.09 0.78
10~14 92.9 27411 92.8 2648.3 10~14 0.30 0.41 0.09 0.46
15~19 732 2053.3 116.6 1936.7 15~19 0.23 0.30 0.1 0.34
20 ~ 24 78.3 2403.7 164.4 2239.2 20 ~ 24 0.25 0.36 0.16 0.39
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30 ~ 34 120.1 3382.0 296.0 3086.0 30 ~ 34 0.38 0.50 0.29 0.54
35 ~ 39 132.5 3583.6 303.3 3280.3 35 ~ 39 0.42 0.53 0.29 0.58
40 ~ 44 150.5 3711.8 329.8 3382.0 40 ~ 44 0.48 0.55 0.32 0.59
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80~ 985.6 16811.1 52254 11585.7 80~ 3.13 2.50 5.04 2.03
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Importance of this study

The effects of the number of ambulance request calls to
hospitals on ambulance transportation times

Nao Hanaki, Kazuto Yamashita, Susumu Kunisawa and Yuichi Imanaka

Department of Healthcare Economics and Quality Management,

Graduate School of Medicine, Kyoto University, Japan

Results

No.ISQUA16-2305

E\l‘ 3

— N

* This study was examined a large database of 43,663
patients transported by ambulance.

 This study revealed 6.4 additional minutes needed in
transportation time for every refusal of a request call,
after adjusting for other variables.

<Fig 1. The time from call to hospital arrival and
the number of request call>

1(67.6) I
2(14.4) I
3(7.2)

(
Back ground and Introduction 53 :jj; T ——
- ]

<Ambulance transportation system in Japan> § 7/(0.9)
e The emergency transport system is managed by local governments. <|er 8(0.6) I
* The patient is then transported by ambulance for free to the nearest 0/(0.4)  |1—

emergency hospital that agrees to treat the patient. 10(03) E——————

211 (0.8) |

<Increase in the number and time of transportation in Japan>

('0000/cases) (min)
700 60.0

600 50.0
500
400

The number of request call for each patient

80 100

120

The mean time from call to hospital arrival (min)
<Table 1. Result of multiple linear regression>

400 Hﬂ/’*"—_‘—‘_‘ Explanatory valuable Estimate (95%Cl) = Pvalue
300
300 Intercept 27.3(26.3, 28.4)
200 —e—Number of ambulance dispatches 200 Age
100 ~a—Time from call to hospital arrival 100 215, <59 (ref)
i oo 260, <79 1.41 (1.0, 1.8) <0.001
. . 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
<Objectives> . ) Siio 173(13,22)  <0.001
* Evaluating factors affecting the time to hospital arrival of ambulances,
. Femalle (ref)
especially the effect of the number of request calls
Male 0.91 (0.57, 1.3) <0.001
Category of suspicious illness
Method
Abdminal pain -0.48 (-1.6, 0.64) 0.40
<Data and setting> CPA 1.9(0.69,3.1)  <0.01
« A cross-sectional study Stroke 65(52,7.7)  <0.001
e The data sources: an ambulance transportation records database in Nara ACS 2.0(0.62, 3.4) <0.01
prefecture, Japan DOC 3.4(1.8,5.0) <0.001
Trauma 4.8(4.3,5.4) <0.001
<Inclusion criteria> Internal medicine (ref)
Transportation and request calls made by patients Orthopedics except for Trauma 3.1(2.5,3.6) <0.001
1) transported from 1 April 2013, to 31 March 2014 Neurosurgery except for Stroke and DOC 7.1(6.5,7.7) <0.001
2) aged 15 and older Surgery except for Abdominal pain 0.21(-0.91, 1.3) 0.71
3) with suspected illness related to internal medicine, trauma, orthopedics, Cardiology except for ACS 33(22,4.5) <0.001
neurosurgery, abdominal pain, surgery, cardiology, cardiopulmonary arrest Emergency status at request call
(CPA), stroke, acute coronary syndrome (ACS), and disturbance of Less urgency (ref)
consciousness (DOC) Urgency 1.6(1.0,2.1) <0.001
Emergency 0.44 (-0.30, 1.2) 0.25
<Pr|mary outcome measure> Resuscitaion -1.5(-3.8, 0.81) 0.20
The time from the call for an ambulance to hospital arrival During assessment -4.3 (-4.7,-3.9) <0.001
The number of request call (mean (sd)) 6.4 (6.3, 6.4) <0.001
<The predictive variables> AIC 325,957
e The predictive variables: age, sex, season, day of the week, time category Radj2 0.35

at ambulance call, category of suspected ilness, person calling ambulance,

¢ The results of “Season”, “Day of the week”, “Time category at ambulance call”, and “Person
emergency status at request call, the number of request call

calling ambulance” were omitted from the Table 1.
I

<Statistical methods> Conclusions
e Multiple linear regression analysis was used to evaluate the effect of the

number of request calls on ambulance transportation times ¢ This study indicated that each refusal of a request call extended the time
 Data analysis was conducted using the statistical software package R, to hospital arrival by 6.4 minutes.

version 3.2.2. e A system that helps EMS to find hospitals should be effectively established

| to share information about hospitals and emergency patients prompﬂy

RESUItS e A partnership with policymakers and physicians for reducing the time
from call to hospital arrival is needed.

e The number of transportations: 43,663

* The number of request call: 80,666

* The mean time from call to hospital arrival: 44.5

* The mean number of request call: 1.8 72

* Approximately half of the patients were female, and 31.2% were aged 80
years and over.
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Meehan et al. JAMA (1997)
Rello et al. Chest (2003)
Uematsu et al. Int. J. Qual. Health. Care. (2014)
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http://kompas.hosp.keio.ac.jp/contents/medical_info/science/201210.html
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Jde 82
H 5=

Aﬂﬁ¢®uﬁmmﬁgﬂt¢€w?

[ J
L7=5E1TH3R
Predicted Mortality Risk
Low High

Conditions Meeting Dates Nonmeeting Dates P Value Meeting Dates Nonmeeting Dates P Value
Teaching Hospitals
Acute myocardial infarction

Patients, No. 710 4359 178 1001

30-d mortality, No. (%) 55(7.7) 385 (8.8) 36 72 (40.4) 382 (38.2) >4
Nonteaching Hospitals
Acute myocardial infarction

Patients, No. 6311 38291 1371 7820

30-d Mortality, No. (%) 659 (10.4) 4298 (11.2) 08 587 (42.8) 3181 (40.7) 15

AB. Jena et al. JAMA Intern Med 2015;175(2):237-244

Jde 82
H R

« BARTIIAMDHEEEEZDPCIERE|S .
ENAECLEERLTENEAHSENTLNS

H A :75-94%
BX K 32-61%

S Ui, et al. Circ J. 2005;69:95-100

Daida H, et al. Circ J. 2013; 77:934-43

KW Hansen, et al. Int. J. Cardiol. 2013;168:1167-1173
Etienne P, et al.JAMA.2012;308:998-1006

121




H Y

SR AL AL EEERE O
PRS2 B K UARRBERE L.
L HRLLET S

\l o0

C FHAL e H IR
. F—4 DPCT—AAEMEI (K EYD)F—4
AAEERRLLSMELS
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8HA3H~8H4H

T|B|A| XK

A&\ LB A|XK|KR|E|L|B|A|X|K|IK|Z

BEIGED] 1:EME %

[ 7TR27H~7H28H

8H10H~8H11H
Lb B B

¥R

TERE

- ABE#AR - BTt

A ERA - RIEFS  RRERE RO HIEE
(ICD103—k:121.x)

R 18R LI E

BRIV EEE
- B#A08 L L
-Killip/ 28 A R 73 55
-EfE B2 8 LLA TERIE R L =S5
- 1Ly 4= LE S 451
(ICD103—F:146.0,1,9)
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BT OMAL 2B LIART B
7B LI TR
308 LINSE TR

-

2RI ImfEBNEEE (PCPS)
KEIARA/NIL—2 U E S (IABP)
DI /517 R 47 (CABG)

. . — . O
GABEANR BERMEEIRS > 2—A2 a3 i (PCI)

/

e ARAT

e A ZFEKRE. FischerBIERTE. URTE
e OV RTav7MElIE(TILFLANIL)

BELAN):
o EXIFHR

« ABeHHFE

EHEER. KOEXE., IEEMES
f@/EL AL
- EfEH

o 5 (-60, 61-70,71-80,81-) . T4 A, A EFI A, ARl Killip 558

o BOEMAENR, DEME). ST, SEME. BRAREFEZO).
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Selection Process

n=6929

BRroh B2
£ B #AY908 LL L - 57REI
Killip7 $8 ANk 53 ¥8 : 3354E 5l

T | ZEREA%2E LA TERERE: 12855
SR L BT 25 L 5251 775
n=6332
l I l
n=1985 n=4347
T AR AR Lb 5 HARR] A e R

RCINEREET

FREF () FEFREF % P
AT 633 783
BEH 1985 4347
Fin, F191E (SD) 68.6 (13.7) 68.9 (13.2) 0.362
Bt n(%) 1441 (72.6) 3205 (73.7) 0.359
WMEEFA n% 1253 (63.1) 2693 (62.0) 0.387
Killip, n.(%)
1 1009 (50.8) 2088 (48.0) 0.086
2 549 (27.7) 1334 (30.7)
3 172 (8.7) 362 (8.3)
4 255 (12.8) 563 (13.0)

SD: Standard deviation
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FRE (%)  FERE (%) p

w633 783
EEH 1985 4347
BHEIE, n.(%)
BIEMAZEIR 102 (5.1) 233 (5.4) 0.761
D EHRE 88 (4.4) 204 (4.7) 0.695

SMmE 1222 (61.6) 2700 (62.1) 0.696
ShemiE 1111 (56.0) 2425 (55.8) 0.913

fibd I B P 94 (4.7) 227 (5.2) 0.449

WERB (BHESD) 572 (28.8) 1183 (27.2) 0.197
BREB(RPATTE2T) 73 (3.7) 162 (3.7) 0.981
12 EMPES 54 (2.7) 106 (2.4) 0.564

RCINEREET

FEEF () FEFEE (W) p
e e 633 783
BEEH 1985 4347
HEMEXN

b R{E (IQR) 6.0 (4,11) 6.0 (4,10) 0.135
FHfE £+ SD  9.46 +10.7 9.24 +10.6 0.442
KERkE 236 (11.9) 501 (11.5) 0.706
HBRHERR 1777 (89.5) 3844 (88.4) 0.217

SD: Standard deviation
IQR: Interquartile range
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R CABAZ)

F=lF () FEFEE (%) p
EEH 1985 4347
Al B Z HES, n.(%)
PCl 1507 (75.9) 3313 (76.2) 0.824
CABG 18 (0.9) 32 (0.7) 0.576
IABP 255 (12.8) 543 (12.5) 0.723
PCPS 26 (1.6) 46 (1.1) 0.454

a3k (FETIRRBE)

0B (%)  FEEEE (%) p

EEMH 1985 4347
1R 147 (7.4) 369 (8.5) 0.151
28 LLNFETS 76 (3.8) 177 (4.1) 0.679
7B LIAFET 112 (5.6) 264 (6.1) 0.529

308 LIKFETS 134 (6.8) 343 (7.9) 0.112

127




A X T4y ElE

R 2T BN
’ o %
el E L OR 95%{=#EX 5 OR 95%EBXME
TR 0.861 (0.704 — 1.054) 0.796 (0.614 —1.031)

2HLANZET  0.927 (0.696—1.234)  0.907 (0.627 —1.312)
7ELIRN%ET  0.921 (0.730-1.163) 0.898 (0.668 — 1.205)
30B LANBET 0.843 (0.683-—1.041) 0.776 (0.595—1.012)

OR: Odds ratio
* R MR MEREDEE. KillipEEES . GHFE BT . RREOEMEHZEESLLTHE

RS

FHME EF=HAM I
sz (day=26) (day=52) SEERIN
BB, N (%) BB, N (%) OR 95%{EFERX

158  147/1985 (7.4) 369/4347 (8.5)  0.796 (0.614 —1.031)

258  147/1985 (7.4) 368/4607 (8.0) 0.832 (0.639—1.084)
3@  147/1985 (7.4) 340/4518 (7.4)  0.751 (0.571 - 0.988)
458  147/1985 (7.4) 405/4674 (8.7)  0.757 (0.575—0.995)

t:p<0.05
OR: Odds ratio
* R, MR MEREDOEE. KlipEEE L. H7FE @R . FIRE0EMEHEE LTS LLTHE
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o SR

IEF RIS RE AL TS, PR HRS
IZIF1ABABLTUVE R A 19554 H7=

FREPMICAREEZ FRHBOARBEN p
IANUEZIFANTR/IR  ULVELVER
AT 633 195
EMELH, FRE (IQR) 4.0 (2.0-7.0) 3.0 (2.0-5.0) <0.001
RIRE, PRIE(QR) 401.0 (304.0-570.0) 299.0 (199.0-407.5) <0.001
KRB, n. (%) 61 (9.6) 15 (7.7) <0.001
EBHPHERR, n. (%) 544 (85.9) 127 (65.1) <0.001

IQR: Interquartile range

R (F8FE)
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C AELHIBETIE, LAICRHISERRN SN 5D
(“J:O—C%Tﬁb\’kié Shiomi H, et al. BMJ 2012;344:e3257

De Luca G, et al. Circulation 2004; 109: 1223-1225
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(BB EUWEETRES T MEBEERFED L <14 PCl ZER
MEEBRREELEE) = J

h 4 ¢ h 4 h 4
SRR ER (24~72 Bi) 5 Rra B,

ESICIETTRM. DREFEEFEL HEEL'EBTUZ PCl (FMC {383 door)-7/ U1 B4R 90 5LIP7%EEHR)
MRORTERE HDHLVF CABG

E6 & PCIHETAREEERICHS STEM ~OmEE7ILTU XL

http://www.j-circ.or.jp/guideline/pdf/JCS2008_takano_d.pdf
ERZEYSE FUEHEAS 23
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H#Fsﬁ%?i&“ [CABRLE=2EDEETRGTLIZMRET
&, BRITEVGRRAICHT—TILEEREZTEES

75\1Ii<\ %ta&biaux_ab\iﬁﬁému\é
A Sorita, et al.BMJ. 2014;348:f7393

DJ Magid, et al. JAMA. 2005; 294:803-812
JW Ryan, et al. Circulation. 2005;112:3049-3057
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Killip5 8

Killip I RUTREALGL MEFICS TG MEZ
FEER L7

Kilip I ZBEE~FFEDDLFE 2MEFD50%KEDERHET
8. HOIWFIMEZEERT S

Killip I EEDLAL. fiikiE 2 MEFD50% LA _E D&

To>BZHEIRT S

Kilip IV 1DEHET vy MEIOMmMHgLL T, IREFA .
FT7/—E . A=Eo-KE.
EHEEEHS

ST LFEZ I FHIEEDZREIZE T B 1 FS1A2013EHKFTHR) &Y — B ZE

Killip%> #8531 D FE 1=

BE%) F#H+SD I i il v
HiE 1.0 2.9 10.9 30.0
N=3634 66£13  (04/2523) (11/374)  (22/201)  (90/300)
FET-H:4.2%
=i 75+12 2.1 6.3 15.3 37.4
N=1135 (15/727)  (10/158)  (13/85)  (40/107)
T2 :7.0%
aat 68+13 1.2 3.9 12.2 31.9
N=4769 (39/3250)  (21/532)  (35/286)  (130/407)
FET-5:4.9%

T Yamamoto, et al. J Jpn Coron Assoc 2015; 21: 132-136
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Killip5 %8 = (%) EFER

(%) p

1

2
3
4

11 / 1009 (1.1) 40 / 200
15 / 549 (2.7) 46 | 133
23 | 172 (13.4) 45 | 362
98 / 255 (38.4) 238 / 563

8 (1.9) 0.099
4 (3.4) 0.476
(12.4) 0.782
(42.3) 0.319
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R UIRERSE
(F=RAMABEER— LB AR ABER.2)

4507%

707A b 3085%br

SMEMN (HES)

BHIZER : BT

I S T

0.06 (0.05-0.08)
HPYEHZ8A ref
HFIEZ: 5-7A 1.36 (1.05-1.76) <0.05
HFIEL: 3-4A 1.37 (1.03-1.83) <0.05
HFIEHR=2A 2.30 (1.71-3.10) <0.001

FREZRNDIRVITNETELS LD
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C N

In-hospital Mortality (%)

[y
()]

=
N

=
N

=
o

(o]

[e)]

D

N

=73

Number of Cardiologists

B meeting

non-meeting

0

ZEf

Adjusted Odds ratio

(95% CI) p value
Fiin 18-60 ref
61-70 1.07  (0.69-1.66) 0.75
71-80 1.98 (1.32-2.97) <0.001
=81 4.54  (3.05-6.75) <0.001
egis 1.24  (0.96-1.61) 0.10
S EFI A 1.29  (0.99-1.68) 0.06
Killip class 1 Ref
2 1.45  (0.98-2.15) 0.06
3 4.64  (3.09-6.98) <0.001
4 25.2  (17.7-35.9) <0.001
BEENAEMR  0.86  (0.58-1.26) 0.43
DEHE)  0.72  (0.43-1.20) 0.21
=IMmE  0.30  (0.23-0.40) <0.001
=REMAE  0.16  (0.12-0.23) <0.001
MMmEREE  0.92  (0.56-1.50) 0.73
YEPRAm (SHESD) 0.65  (0.48-0.88) 0.006
BEE CREBARE2ED) 1.19 (0.74-1.91) 0.48
E4mmfEE  0.47  (0.22-1.01) 0.05
BEME >8 Ref
5-7 1.38  (0.99-1.92) 0.06
3-4 1.14  (0.81-1.60) 0.45
0-2 1.51 (1.09-2.10) 0.01
FREAMIC AR 0.796 (0.61-1.03) 0.08
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RRE D

U%EZIK?E (2:EfERTE)

e S ON) (%) FIFFESEF (AN) (%) p
JRlE
BE 1985 4607
Fiin (PHYE) 68.6 (£13.7) 68.5 (£13.3)
B4, no.(%) 1441 (72.6) 3432 (74.5) 0.114
REFA, no.(%) 1253 (63.1) 2853 (61.9) 0.373
Killip, no.(%)
1 1009 (50.8) 2249 (48.8) 0.309
2 549 (27.7) 1377 (29.9)
3 172 (8.7) 402 (8.7)
4 255 (12.8) 579 (12.6)
HTFAE, no.(%)
BIEHIAEERR 102 (5.1) 188 (4.1)  0.063
(DB HED 88 (4.4) 228 (4.9) 0.403
SImE 1222 (61.6) 2872 (62.3) 0.569
SRS MAE 1111 (56.0) 2606 (56.6) 0.674
R EEE 94 (4.7) 238 (5.2) 0.502
YEPRA (BHRESTD) 572 (28.8) 1323 (28.7) 0.959
BRE RBBA2E0) 73 (3.7) 188 (4.1) 0.483
EMERhEE 54 2.7) 110 (2.4) 0.478
5 147 7.4 . 4
FERBET 1&3 ) 368 (8.0) 0.453




Adjusted Odds ratio

S BRI EGT oo
Fiip 18-59 ref
( 2 Fﬂﬂ Hu 1&) 60-69 1.00  (0.65-1.56) 0.98
70-79 1.62  (1.08-2.43) 0.02
=80 4.43  (2.98-6.89) <0.001
g3 1.18  (0.90-1.54) 0.23
MREFA 1.68  (1.29-2.22) <0.001
Killip class 1 Ref
2 1.83  (1.23-2.73) <0.01
3 6.00 (3.94-9.13) <0.001
4 26.4  (18.1-38.6) <0.001
BEMARER  1.35  (0.91-2.01) 0.14
DEHE  0.43  (0.25-0.76) <0.01
BMmE 0.32  (0.25-0.43) <0.001
BSEEMAE  0.14  (0.10-0.21) <0.001
fMmEE=E 1.83 (1.16-2.88) <0.01
ERA (BHHESD) 0.69  (0.51-0.93) 0.02
BERE CRHBER2ED) 1.74  (1.11-2.72) 0.01
ISMREE 0.30 (0.12-0.78) 0.01
B5ME >8 Ref
5-7 1.65  (1.20-2.29) <0.01
3-4 1.39  (0.97-1.98) 0.07
0-2 1.71  (1.17-2.51) <0.01
FAHRIC AR 0.84  (0.64-1.09) 0.18
51
VA
,u%EZIS?E (3:BfEr1#2)
e S ON) (%) FIFFESEF (AN) (%) p
JmbeE
BEH 1985 4518
Fip (HoR1E)
514, no.(%) 1441 (72.6) 3326 (73.6)  0.408
EREFIA, no.(%) 1253 (63.1) 2747 (60.8) 0.081
Killip, no.(%)
1 1009 (50.8) 2275 (50.4) 0.091
2 549 (27.7) 1341 (29.7)
3 172 (8.7) 407 (9.0)
4 255 (12.8) 495 (11.0)
HEFAE, no.(%)
BRI R 102 (5.1) 213 (4.7) 0.502
DEHIE 88 (4.4) 219 (4.8) 0.508
SiE 1222 (61.6) 2826 (62.5) 0.466
ShEMmE 1111 (56.0) 2612 (57.8) 0.175
B EEE 94 4.7) 214 (4.7)  1.000
R (GHHESD) 572 (28.8) 1247 (27.6)  0.329
BRE GRHBFRL5D) 73 (3.7) 146 (3.2) 0.399
RS 54 (2.7) 92 (2.0) 0.104
52
BRPIFETS 147 1447.4) 340 (7.5) 0.919




= Adjusted Odds ratio
SRR R
Fiip 18-59 ref
(3 Fﬂﬂ Hu 1&) 60-69 0.97 (0.60-1.57) 0.90
70-79 2.80  (1.83-4.29) <0.001
=80 5.02  (3.27-7.71) <0.001
g3 1.30  (0.99-1.72) 0.06
EENR 1.58  (1.19-2.11) <0.01
Killip class 1 Ref
2 1.79  (1.19-2.68) <0.01
3 5.12  (3.34-7.84) <0.001
4 30.1  (20.5-44.3) <0.001
BEMARER 090  (0.59-1.38) 0.74
DEHME  0.46  (0.26-0.82) 0.01
SmE 032 (0.24-0.43) <0.001
BSEEMAE  0.14  (0.10-0.21) <0.001
MmERE=E  1.13  (0.66-1.95) 0.75
YRR (BHHESD) 0.51  (0.36-0.71) <0.001
BERE CRHBER2ED) 1.41  (0.84-2.38) 0.23
ISMREE 0.65  (0.27-1.55) 0.37
B5ME >8 Ref
5-7 1.96  (1.34-2.87) <0.01
3-4 1.30  (0.88-1.91) 0.19
0-2 1.54  (1.05-2.25) 0.03
FAHARIC AR 0.75 (0.57-0.99) <0.05
53
AN :I: VA
FBEREAK (LEREITER)
F2F (A) (%) FEFEEF (A) (%) p
JmbeE
BEH 1985 4674
Fip (HoR1E)
514, no.(%) 1441 (72.6) 3512 (75.1) 0.032
EREFIA, no.(%) 1253 (63.1) 2873 (61.5) 0.213
Killip, no.(%)
1 1009 (50.8) 2278 (48.7) 0.465
2 549 (27.7) 1339 (28.6)
3 172 (8.7) 434 (9.3)
4 255 (12.8) 623 (13.3)
HEFAE, no.(%)
BOIEM A2 R 102 (5.1) 223 (4.8) 0.566
DEHIE 88 (4.4) 208 (4.5) 1.000
SiE 1222 (61.6) 2921 (62.5) 0.490
SRS IMAE 1111 (56.0) 2638 (56.4) 0.740
B EEE 94 4.7) 229 (4.9 0.824
YERA (BHHESD) 572 (28.8) 1346 (28.8) 1.000
BRE CREBF2ED) 73 (3.7) 178 (3.8) 0.853
RS 54 (2.7) 107 (2.3) 0.337
54
BRPIFETS 147 14%7.4) 405 (8.7) 0.089




Adjusted Odds ratio

= (95% CI) p value
’1&%@%*& Fiip 18-59 ref
(4@Fﬂﬂ Hu 1&) 60-69 1.03  (0.66-1.59) 0.91
70-79 1.42  (0.94-2.14) <0.05
280 3.56  (2.37-5.35) <0.001
ey 1.68  (1.28-2.20) <0.001
R EEFI A 1.41  (1.07-1.85) 0.01
Killip class 1 Ref
2 2.21  (1.43-3.40) <0.001
3 8.20 (5.22-12.8) <0.001
4 40.3  (26.7-61.0) <0.001
BOEROREENR 198  (1.21-2.64) <0.01
DEME  0.57 (0.31-1.06) <0.05
BSMmE  0.28  (0.21-0.38) <0.001
BASMmiE  0.18  (0.13-0.26) <0.001
MMMEREE  1.05  (0.63-1.74) 0.85
YRR (BHHESD) 0.58 (0.43-0.79) <0.001
BRE CREIBT22D) 1.92  (1.20-3.06) <0.01
1SMAPEE 0.52  (0.23-1.21) 0.13
BFE >8 Ref
5-7 1.08  (0.74-1.59) 0.70
3-4 1.06  (0.71-1.57) 0.78
0-2 1.93  (1.07-2.22) <0.05
FLHARIIC AR 0.76  (0.58-1.00) 0.05
= ’-lﬂ- =
SN ET
F=B (%) FEFEFRHF % p
kRS 61 75
BEH 236 501
F 5, 918 (SD) 67.3 (13.4) 67.5 (12.7) 0.846
B no.(%) 181 (76.7) 382 (76.2) 0.968
MAREF|H, no.(%) 150 (63.6) 352 (70.3) 0.083
Killip, no.(%)
1 124 (52.5) 256 (51.1) 0.807
2 60 (25.4) 130 (25.9)
3 20 (8.5) 53 (10.6)
4 32 (13.6) 62 (12.4)
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GEuL )

FF=EFF (%) p

e Sk 61 75
BAEH 236 501
BETFIE, no.(%)

B A AR 16 (6.8) 35 (7.0) 1.000
DB E 11 (4.7) 23 (4.6) 1.000
SIME 142 (60.2) 289 (57.7) 0.576
= A8 I fiE 130 (55.1) 274 (54.7) 0.983
i I =5 23 (9.7) 43 (8.6) 0.706
WERA (EHHESD) 63 (26.7) 133 (26.5) 1.000
BREB(CREBETEZRE) 13 (5.5) 20 (4.0) 0.461
I EMmEE 5 (2.1) 7 (1.4) 0.682

RCINEREET

F=iF (%)

FEF=EF (%) P

BEH 236 501
BN 12 (5.1) 41 (8.2) 0.168
2B LINFETS 3 (1.3) 12 (2.4) 0.409
THURASET 10 (4.2) 20 (4.0) 0.844
S0HLIATET 12 (5.1) 36 (7.2) 0.338
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ROIBERET

FREF (W) EFRE (W) p
BEH 236 501
ABEB & BERS
PCI 171 (72.5) 381 (76.0) 0.338
CABG 4 (1.7) 5 (1.0) 0.657
IABP 31 (13.1) 88 (17.6) 0.156
PCPS 7 (3.0) 12 (2.4) 0.836
A HREERS
PCI 197 (83.5) 426 (85.0) 0.663
CABG 13 (5.5) 22 (4.4) 0.631
IABP 35 (14.8) 102 (20.4) 0.089
PCPS 8 (3.4) 16 (3.2) 1.000
— ’-Iﬂ- —
sCMN R AT
FREF () FEFREF % P
TR T 2K 572 708
BEH 1749 3846
Fin, F191E (SD) 68.7 (13.7) 69.1 (13.3) 0.378
B4 no(%) 1260 (72.0) 2823 (73.4) 0.303
MAEFIH no(%) 1103 (63.1) 2341 (60.9) 0.125
Killip, no.(%)
1 885 (50.6) 1832 (47.6) 0.062
2 489 (28.0) 1204 (31.3)
3 152 (8.7) 309 (8.0)
4 223 (12.8) 501 (13.0)
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— A/ —
Tl o
F=BF (%) FEF=FF (%) p
Rk 572 708
BEH 1749 3846
BHFE4E, no.(%)
BRI A AR 86 (4.9) 198 (5.1) 0.765
D EHRE 77 (4.4) 181 (4.7) 0.665
SImE 1080 (61.7) 2411 (62.7) 0.521
SiEmfE 981 (56.1) 2151 (55.9) 0.934
i EREE 71 (4.1) 184 (4.8) 0.256
WERA (EHHEST) 509 (29.1) 1050 (27.3) 0.174
BERE(RKHPBETFEED) 60 (3.4) 142 (3.7) 0.683
M hEE 49 (2.8) 99 (2.6) 0.688
— A/ —
SN AT
F=B () FEFEEF (%) P

BEH 1749

3846

BeRSET

2B LIRAFET
THLRAF T
30H LIRAZET

135 (7.7)

73 (4.2)
102 (5.8)
122 (7.0)

328 (8.5) 0.320

165 (4.3) 0.886
244 (6.3) 0.473
307 (8.0) 0.194
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SR EE

F=E (%) FEF=E (W) P
EEH 1749 3846
Az B & HERS
PCl 1336 (76.4) 2932 (76.2) 0.929
CABG 14 (0.8) 27 (0.7) 0.817
IABP 224 (12.8) 455 (11.8) 0.321
PCPS 19 (1.1) 34 (0.9) 0.565
Abt & EAfE E i 5
PCl 1481 (84.7) 3221 (83.7) 0.402
CABG 42 (2.4) 83 (2.2) 0.636
IABP 261 (14.9) 535 (13.9) 0.335
PCPS 23 (1.3) 44 (1.1) 0.680

RCINEREET

FEEF () FEF=EHE %) p

fm PT 4k 544 640

BEW 1777 3844
F 5, F131E (SD) 68.6 (13.7) 68.7 (13.2) 0.799

B4 no(%) 1291 (72.7) 2842 (73.9) 0.327

MAEF|H no(%) 1124 (63.3) 2410 (62.7) 0.709
Killip, no.(%)

1 910 (51.2) 1852 (48.2) 0.109

2 492 (27.7) 1181 (30.7)

3 146 (8.2) 319 (8.3)

4 229 (12.9) 492 (12.8)
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GEuL )

F=bF (%)

FF=EFF (%) p

Rk 544 640
BENH 1777 3844
BHFIE, no.(%)
ST 0k Y G 91 (5.1) 219 (5.7) 0.414
DB S 77 (4.3) 180 (4.7) 0.607
SIMmE 1099 (61.8) 2384 (62.0) 0.925
SREMAE 1000 (56.3) 2152 (56.0) 0.861
fibd I = S 89 (5.0) 204 (5.3) 0.686
WERR (EHESD) 506 (28.5) 1047 (27.2) 0.351
BREB(CREBETERE) 68 (3.8) 145 (3.8) 0.980
2EMES 49 (2.8) 98 (2.5) 0.715

RCINEREET

F=iF (%)

BEH 1777

FEF=EF (%) P

3844

BeRSET

2B LIRAFET
THLRAF T
30H LIRAZET

125 (7.0)

61 (3.4)
94 (5.3)
112 (6.3)

317 (8.2) 0.122

150 (3.9) 0.407
223 (5.8) 0.456
292 (7.6) 0.085
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ROIBERET

FEEF (%) FEZEREF (W) P
mEH 1777 3844
AR H L BERS
PCl 1348 (75.9) 2947 (76.7) 0.530
CABG 16 (0.9) 31 (0.8) 0.840
IABP 230 (12.9) 503 (13.1) 0.917

PCPS 24 (1.4) 44 (1.1) 0.599
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T —3 3 H 0D FRE S &l

2010/4/1 2011/3/31 2015/3/31
M

UBRARR | 1 ESOBERDT—4T

@gﬁﬁgf‘% FRSEDMAEARE TR S

MXRARDNEE(LETT—45)

ffi#¢ : 1ICD10code®J100, J110, J12-J18, A481, BO12, BO52, B371, B59, J69

13

SAEH(BREREREZET )

MR -ERE R, FE h

E:E;El'lﬁ D;Jé@, T)LJ_)LE'&‘EFE, E@j, ij“?ﬁgg' H#FEﬁ, ﬁ$
mER Sk RE METR, BANL, AE L, IR

BrEE MOEES, LES FEES T0M
] KR, MRFARE BHREEARE
2 BB, thH R r

BIAmR BMI, Ifl/E (UR#EHA - Y5EHA) , RSB
m&EEE fhi$RE AL, HDL, LDL, GOT, y-GTP, %, Hb, HbA1lc, Cre,

i

RIRE FR#E, PR E B, R I
ZorE RERE, DEX 14
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SNERIHTI)ERANETHE (—ER R

ZH(BLAL) HybAD
EE (5) 40-49 (ref), 50-59, 60-69, 70-74
BMI (kg/m?) <18.5, 18.5-25 (ref), >25

IR#EHAME (mmHg) <130 (ref), 130-140, >140
PihaREAMME (mmHg) <85 (ref), 85-90, >90

thiEAERA (mg/dl) <150 (ref), 150-300, >300
HDL (mg/dl) <34, 34-39, >39 (ref)
LDL (mg/dI) <120, 120-140, >140 (ref)
HE B (cm) Bt <85 (ref), >85

L <90 (ref), 290
HIMATEITRIEBEZESHAR A IZE DL

WL aTRRAT - B

DF—4%11TIVE LIZHEILIIE YT AU E R
Qill##Et vk TlassoAV R T4V EIGEDHTZEITULNETIILIEE
@T Az ybEAWTET LIRS
@BEDET L (FEEHEHEREE) S LB

ETI)LEHE: Ciiit=. BRE. FEE. GHMBE [ZEMHhER
#EtY Ik R(3.3.0)
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Lasso(L1IEEBME) A R Ty o EIIGEETIL

log(n/(1-1)) = B+ BoxHBXot... HBXyte +AX|B)
-

IEAMEIR

DBEEFITS
QZEHEIREITAD

LS

1£EFEﬁ0)1§_5.in/ ;://\
N=54,907 (934 AZ[RIEHEIZTERS)

S S Ay . 64.67%
R & : 22,831.A(41.6%)
fiti % ABERED - 921 A (1.68%)
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MR AlREEET HRAGIEEYR)

IEDREAE Top 10 (Al (CHEY ST LY) BDORE Top10(AhiZIZHEY[Z<LY)
T2 AyXH j Xt
5 70-75 F (ref: 40-49 F) 1.390 C H1TEE &L o.sD
B 1.361 45 50- . ) U.026
£ #5 60-69 F (ref: 40-49 ) 1.222 HE30SLLEDEE) 0.937
)l,c'%, 1.163  BMI >25kg/m? (ref: 18.5-25 kg/m?) 0.947

Hb <12 g/dL (B1%) or Hb <11g/dL (Z1%)

(ref: Hb >13g/dL [514] or Hb >12g/dL [% 14]) 1.146) LDL 120-140 mg/dL (ref: <120mg/dL) 0.948
\

7I)La—)LEE 2 180-360 mL/day

i fn 5 R 5B 1125 (ref: <180mL/day ) 0.955
BMI <18.5kg/m? (ref:18.5-25kg/m?) 1.099 7ILa—)LIEERSEE, BFAR (ref: Fh) 0.967
NEE A IRfEHAM £ 130-140 mmHg

DER, fTRHY 1.082 (ref-<130 mmHg) 0.970
Al DD Bt FIE 1.075 EBERERE &EL 0.975
AREZEIE (20 DEFH SHIAE20kgtE M) 1.074 BEIBMULOST 0.990

T ILEEHE (FRAREYER)

METILOREZRIZA TLLEL

-‘ | Bt Pt
ZFEbu:ET)b -

0.233  0.021 0.995
maern [

BEFEET IV F#5(655%) LEIERE DA EEZEHELI-ETIL
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Economic and Clinical Burden of Antimicrobial-Resistant
Infections in Japanese Inpatients

Hironori Uematsu, Susumu Kunisawa, Kazuto Yamashita, Yuichi Imanaka
Department of Healthcare Economics and Quality Management, Graduate School of Medicine, Kyoto UnlverSIty

AAAAAAAA

Introduction EFEl8-1
Background Type of AMR Location of Infection Lo
The emergence of antimicrobial-resistant (AMR) infections MRSA " Digestion
has developed into a major global health issue = :::P e
Ai m  MDRP ™ Ope Site
To estimate the burden of methicillin-resistant Staphylococcus B MDRA :gf::s
aureus (MRSA) infections in pneumonia and all inpatients Data Source: JANIS 2014 Data Source: JANIS 2014
Methods Highlights

Study Design This study quantified the burden of MRSA inpatients.
Cross sectional study (For 1 year) In adult community-acquired pneumonia,

Data Source
Administrative database in 1,133 Japanese hospitals
Period: 2012 to 2013 (Pneumonia inpatients); 2013 to 2014 (All inpatients)

mortality and hospitalization costs were 1.9
and 1.8 times that of control group.

Outcome In all inpatients,
Length of stay, In-hospital Morality, Hospitalization costs (104 JPY/USD)  |mortality and hospitalization costs were 3.7
Identification of MRSA and 3.4 times that of control group.
Use of 5 anti-MRSA drugs for more than 4 days _ Total burden of mortality and hospitalization
-Vancomycin, Teicoplanin, Daptomycin, Linezolid, Arbekacin . : .
Target Estimation costs in all acute care hosplta!s in Japan were
Community-acquired pneumonia, All inpatients, All inpatients in all hospitals |14 thousands death and 2.0 billion US$.
Results
The Burden of MRSA The Burden of MRSA
in Adult Community-Acquired Pneumonia in All Inpatients

Propensity Score (1-to-1) Matching Analysis Descriptive Statistics

days Mean Length of Stay |, Mean Hospitalization Costs 5 Mortality days Mean Length of Stay 5 Mean Hospitalization Costs % Mortality
35 14000 2 80 4000 s 7 times
30 12000 - .
25 1 5 10000 1 8 times * l * 9 times :2 2 9 ti zzzz 3 4 tmeszo
. ImeS
0 .J times 8000 15 50 15
15 6000 40 2000
10 10

10 4000 30 1500
5 I 2000 I 5 I 20 1000 5
o 0 0 : : Hm - Hm

® MRSA = Control u MRSA = Control = MRSA = Control = MRSA m Control = MRSA = Control = MRSA = Control

The study sample comprised 634 pneumonia patients administered anti-MRSA drugs and 87,427 | The study sample comprised 93,838 patients administered anti-MRSA drugs and

control pneumonia patients in 1,063 hospitals. (Propensity score matched patients n=633 to 633) | 2,181,830 control patients in 1,133 hospitals.

Propensity score was developed by sex, male , ADROP severity index, Charlson Comorbidity Control group: Patients administered anti-bacteria drugs more than 4 days

Index, Barthel index, ambulance use, hospital type, hospital case volume. i i i i
o . Burden Estimation of MRSA in All Acute Care Hospitals

Sensitivity Analysis

- Bins=+se | 1otal number of patients with MRSA 119,244

J { TL | jr i h Total number of hospitals 1,584

8000

8000

Total burden of length of stay, days 4.3 Million

Length of Stay (days)
1
—
Hospitalization Costs (USS)
4000
|

2000
|

Total burden of hospitalization costs, 2.0 Billion

Us$
= | e o AT Total burden of in-hospital death 13,777
Hospital Davs Hospital Davs
To judge “Community-acquired”, the primary cut-off point used was the PR
L ; - o Burden estimation: — ) * :
administration of anti-MRSA drugs within 4 days of hospitalization Z{(BurdenMRSA' BUrden o) . ?;;ig”ggg‘e}

Summary

This study revealed current burden of MRSA in Japan and can be a basis
to help for policy makers to devellﬁoéo countermeasures against AMR

Disclosures: This work was supported by Health Sciences Research Grants from the Ministry of Health, Labour and Welfare.
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Table 1

All Patients Propensity Score Matched Patints
anti-MRSA drug Control Absolute anti-MRSA drug Control Abrolute
group” group® Standardized group” group® Standardized
Difference” % Difference” %
Number of Hospitals N =363 N =1,063 N =363 N =431
Number of Patients n =634 n = 87,427 n =633 n =633
Age mean, years (5D) 76.6 (13.1) 75.6 (14.9) 7.9 76.69 (13.05) 76.33 (15.54) 2.7
Sex, no (%).
Female 227 (35.8) 35,756 (40.9) 10.6 227 ( 35.9) 246 ( 38.9) 6.3
Male 407 ( 64.2) 51,671 (59.1) 406 ( 64.1) 387 (61.1)
A-DROP*  no (%).
Mild 65 (10.3) 14,577 (16.7) 21.1 65(10.3) 66 (10.4) 0.5
Maoderate 309 (48.7) 53,396 (61.1) 24.7 309 ( 48.8) 318 (50.2) 2.8
Severe 122 (19.2) 11,802 ( 13.5) 14.6 122 (19.3) 102 (16.1) 8.0
Extremely severe 138(21.8) 7,652 ( 8.8) 315 137(21.6) 147(23.2) 3.8
Charlson Comorbidities Index, no (%).
0 169 (26.7) 26,726 ( 30.6) 8.8 169 ( 26.7) 156 ( 24.6) 4.6
1 177(27.9) 29,322 (33.5) 12.5 177 ( 28.0) 188 (29.7) 3.9
=2 288 (45.4) 31,379 (35.9) 19.1 287 (45.3) 289 (45.7) 0.6
Barthel Index, no (%).
Fair (70-100) 168 ( 26.5) 41,307 (47.2) 47.0 168 (26.5) 170 (26.9) 0.7
Poor (0-65) 372 (58.7) 34,133 (3p,0) 39.8 371 (58.6) 375 (59.2) 1.3
Data missing 94 (14.8) 11,987 (13.7) 2.6 94 (14.8) 88(13.9 2.7




Table 1l Dfn=

All Patients Propensity Score Matched Patints
anti-MRSA drug Control Absolute anti-MRSA drug Control Abrolute
group” group® Standardized group” group* Standardized
Difference” % Difference” %
Number of Hospitals N =363 N =1,063 N =363 N =431
Number of Patients n =634 n= 87427 n =633 n=633
Ambulance use, no (%). 241(38.0) 23,333 (26.7) 241(38.1) 230 (36.3) 3.6
Hospital type , no (%)
Academic hospital 57(9.0 4,614(5.3) 56 (8.8) 61(9.6) 2.8
Nonacademic hospital 577(9L.0) 82,813 (94.7) 580 (91.2) 575 (90.4)
Hospital volume mean, per year (SD) 122 (69.8) 121 (72) 122(72.1) 126 (76.7) 6.4
Table 2
Table 2. Outcome comparison for the overall sample and the propensity score—matched cohort.
Anti-MRSA drug Control Mean
group® group® Difference
All patients (Unadjusted) n =634 n = 87,427
Median length of stay, days (IQR) 21.0 (14.0-33.0) 12.0 (9.0-20.0) <0.001°
Mean length of stay, days (SD) 30.1(28.7) 18.2(23.0) <0.001° 11.8
Median total antibiotic costs, US$ (IQR) 757 (436-1,482) 152 (77-347)  <0.001°
Mean total antibiotic costs, US$ (SD) 1415 (1,919) 311 (674) <0.001° 1,104
Median total hospitalization costs, US$ (IQR) 8,751 (6,007-14,598) 4,474 (3,214-6,703) <0.001°
Mean total hospitalization costs, US$ (SD) 12,772 (12,395) 6,124 (6,621) <0.001° 6,648
In-hospital mortality, n (%) 143 (22.6) 5,432 (6.2) <0.001¢
Propensity Score Matched Patients n =633 n =633
Median length of stay, days (IQR) 21.0 (14.0-33.0) 14.0 (9.0-23.0) <0.001°
Mean length of stay, days (SD) 30.1(28.8) 21.0 (25.0) <0.001° 9.0
Median total antibiotic costs, USS$ (IQR) 756 (436-1,476) 172 (79-412)  <0.001°
Mean total antibiotic costs, US$ (SD) 1413 (1920) 369 (754) <0.001° 1,044
Median total hospitalization costs, US$ (IQR) 8,741 (6,006-14,559) 5,063(3,372-8,225) <0.001¢
Mean total hospitalization costs, US$ (SD) 12,755 (12,397) 7,207 (7,352) <0.001° 5,548
In-hospital mortality, n (%) 143 (22.6) 77 (12.2)  <0.001

n, Number of patients, IQR, Interquartile range; MRSA, Methicillin-resistant Staphylococcus aureus

*Anti-MRSA drug group: Patients administered anti-MRSA drugs within 4 days of hospitalization and for 4 consecutive days and more

>Control group: All other patients not included in the anti-MRSA drlig2jroup




Table 3

Table 3 Attributable excess estimated from univariate regression analysis of the anti-MRSA drug group relative to the control group

Unadjusted Propensity score-matched Inverse probability
of treatment weighting
(n = 88,061) (n=1,266) (n = 88,061)
Estimate (SE) Estimate (SE) Estimate (SE)
Length of stay, days 11.8 (1.5)* 9.0 (1.6)* 10.4 (1.2)*
Total antibiotic costs, US$ 1,104 (121)* 1,044 (101)* 1,056 (85.9)*
Total hospitalization costs, US$ 6,648 (548)* 5,548 (580)* 5,169 (479)*

* P<0.001 (Null hypothesis: Estimate is zero); SE, Standard Error; MRSA: Methicillin-resistant Staphylococcus aureus

RRE 73 1T

Figure 1. Sensitivity analysis of various cut-off points for initiating administration of anti-MRSA drugs
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Bars indicate the attributable excess cost estimates in the propensity score—matched cohort. Bins indicate the mean=standard error
of the mean. The primary cut-off point used in this study was the administration of anti-MRSA drugs within 4 days of hospitalization.
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