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Cohort Entry Date
(Admission due to pneumonia or aspiration pneumonia)
Day 0
Exclusion Assessment Window 2
Exclusion Assessment Window 1 No antimicrobial use within 2 days of admission
Scheduled hospitalization or unknown hospitalization status Duration of antimicrobial administration < 3 days
Pulmonary pyogenic disease, pyothorax with comorbidities at admission Duration of antimicrobial administration > 28 days
Sepsis and bacteremia with comorbidities at admission excluding A419 Discharged before the end of antimicrobials
Day [-181.0] Day [0, 28]
Antibiotics use Flllllll‘—“? Window
Day [0, 2-28] , 3.0 dfl} :lfh-.!' i
discontinuing antibiotics
Covariate Assessment Window 1 Covariate Assessment
Admission history due to pneumonia or aspiration pneumonia Window 2
Comorbidities (Charlson’s comorbidities index, diseases inducing Age, sex, body mass
dysphagia) index, mental states
Surgical history for gastrosomy (Japan coma scale),
Interventions. medication except antimicrobial agents within 1 week activity daily living
before discharge ambulance use
Day [-181, -1] Day 0
Respiratory support,
using catecholamine
Day [0, 2]

v

« » Time
Including period [April 1, 2018 to October 31, 2018]
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Table 1. Characteristics of patients admitted with ppeumonia and aspiration poneumonia (contimued)

Short-term Laonz-term

Charactenistics Al " ASD
Dizeasas with dysphagia (%) 31,661 (43.8) 0771 (43.3) J0, 880 (24.0) 0015
Surgical histary of gastrostony (*5) 342 (0.5) ] 243 (0.5) 0.007
Masal fube feding (%5) 425 (0.6) 113 (0.5) 312(0.4) 0017
Hemodialysis (%5) 30000 T(0.m 23 (0. 0.008
Medications assaciated with impmne suppression

corticastaroid (34) 638 (0.9 208 (0.99 43008 0.006

antitumer agents (¥a) 3 (0. 2(0.m 100 .00

immvmespprEssants () B(0m 2(0.m 6 (0.0) 0.003
Medications involved in swallowing

anFiotensin-converting enzyme inhibitors (%) 212(0.3) 330y 158(03) 0016

rilostazal (35) 6 (0.0 3 (0. 3000 0.007

antismetic agents (metoclopramide and dompenidone) (33) B(0.m 4(0.m 4000 .00

peychiatmic agents (%) 3000.1) 14(0.1) 36(01) 0.0

Hange-kobol-to (Kanpa) (37) 3 (0. 00 3000 0.011
Abuat admission of poeumonia
Aspintion poeumenia () L1243 0304 (21.1) 21,608 (43.5) 0027
Ambulance use (35) ILIE (T 0366 (41.4) 12,747 (45.7) 0.068
Most advanced respiatory suppart therapy within three days of 0244
adrnizzion (%5)

none 26,113 (36.1) DAET (43.8) 16,226 (32.6)

oy een administratien by oxyzen camnla or mask 43,704 (50.6) 12220 (54.2) 31,565 (63.5)

high-flow theragy 440 0(0.6) 7303 367 (0.7

mechanical ventilator support LM77 380{1.7) L5467 (3.3)
Catecholamine nss within 3 days of admizsion(™3) L5} 21) 5411 1,250 (2.5) 01m
Combination antimicrobial therapy (¥c) 6971 (9.6) LE30(E.Z) 5112 (10.3) 0071
Initial antimicrebial azents

anti-psendomonal agents (35) 19,648 (27.2) 5.067 (21.5) 14,581 (28.3) 0157

anti-anasrobic azents (35) 50,782 (70.2) 14,796 (55.4) 35086(724) 0148

anti-MF54 apenrs(%s) 136(0.3) 43 (0.1 193 (0.4) 0.037

oral antibiatics 32 11,001 (15.3) LI4T{5.1) 137448 0014
Cral antibiotics for final admimismration (34) 31521 (2.8 3.0501(13.5) 7851 (16.0) 07
Length of bospital stay, days (mean, [SD]) 206(288) 221 (234) 33.1{303) 0404

*The state of comscionsness is assessed m the order 0, 1, 2, 3, 10, 20, 30, 100, 200, and 300, whereas each of these in tum was replaced from 0
o 9. ASD, absolube standardized mean difference; 50, sandard deviation: ADL., active daily biving: ME.5A. methicillin-resistant Stanfylococms
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Table I. Outcome: associated with treatment duration for popenmonia by using inverse probability of treatment weighting
Cox regression

Shert-term. Lonz-term Unadjusted HE Adsted HE.

Charactenistics Crverall fTeamment Terman (5% CT) [@5% CT)

a) Belapse as resumpiion of antimicrobial therapy and oxygen supply

primary outcome (3%) 10,356 (14.3) 2,626 (11.6) 7.730(15.5) {l.lilﬁlr-ilznll.lﬁ] {-:I.QSD:;QI.M]
relapse during hospitalization () 4 8TT(6.T) 1.085 [4.8) 3,792(7.8) 1407 0a7
readmission due to pneumonia or aspiration 2,202 3.0) THGE3I L4498 (2.9 (1.01 o 1.13) (0.92 to 1.03)
PoOEUmEnE (e)

death during hospitalization (3%) 3,080 4.3) N3 1363 (4.8) 121 103
death durinz re-hospitalization (%) 197 (0.3) 70 (03) 127(0.3) (L.12t0 1.32) (0.95 0 1.12)

) Felapse as resumption of antimirmobial therapy
117 108

primary outcome (35) 15,343 21.3) 3301 (146.8) 1342 23.3) (L1312 (10410 1.12)
relapse during hospitalization (3%) 10,127 (140 2316 (10.3) 1811 {157 1.15 108
readmission due to pneumonia or aspimtion 2152 3.0 TR (33 L3414 (2.8) (11210 1.21) (1.05 to L14)
POEUmEnE o)

death during hospitalization (3%) 2372 4.0 679 (3.0) 1193 (44) 121 102
death duninz re-hospitalization (3z) 192 {0.3) 68 (0.3) 1240.3) (L.12t0 1.32) (09440 1.11)

"Unadjusted HE." was caloalated withowut ioverse probability of treatment weightne, mmd " Adjnsted HR" was caloolated after imverse probabiliy
of reatment weighting HF. hazard miio; C1, confidence misrval
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(A) B (©)
subgronp Relapse and death: HR (95% CI) Relapse: HR (95% CT) Death: HR (95% CI)
Age (years)
<15 il 093 (081 to 1.06) = 0.93 (0.8 to 1.09) - 092(0.71 to 1.21)
7590 H 0.96 (0.91 to 1.02) i 0.96 (0.9 to 1.03) - 0.97(0.87 to 1.07)
>80 - L1(1t0121) k- 1.02 (091 to 1.15) ) 124 (1.06 to 1.46)
Yes =1 0.98 (0.92 to 1.03) b 0.94(0.88 to 1.02) ; 1.08 (0.96 to 1.21)
No HH 1.01 (0.94 to 1.08) HH 102094 t0 1.1) f—i 093 (0.87 to 1.11)
Oral antibiotics at initial treatment
Yes s 1.1 (086 to 1.41) ———— 1.14 (0.86 to 1.52) I + [ 1(0.63to159)
No H 0.99 (0.94 t0 1.03) B 0.97(0.91 t0 1.02) R 1.03(0.95t0 1.12)
Oral antibiotics at last
Yes =+ 0.93 (0.8 to 1.08) ety 0.95(0.81 to 1.12) - 0.86(0.63 to 1.17)
No H 1(0.96 to 1.05) = 0.58(0.92 to 1.04) B 1.06 (0.97 to 1.16)
Change hospital
Yes |y 091 (0.83 to 1.01) i 0.92(0.84 0 1.02) # i 0.52(0.28 t0 0.98)
No i 1.03 (0.98 to 1.09) FH 1(0.94 to 1.07) - 1.07(0.99 to 1.17)
Al - 0.99 (0.95 to 1.09) -~ 0.97(0.92 to 1.03) st 1.03 (0.95t0 1.12)
21 o ] 2 o P ) P S = I e P el T | 2 fre e =1 ) et |
0608 112141618 0608 1 12141618 0608 12141618
Long-term Better Short-term Batter Long-term Better Short-term Better Long-term Better Short-term Better
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OR 95% CI ATT 95% CI

Recurrence within 28 days of completion of antimicrobial therapy 1.09 1.02to1.17 0.52% 0.09 t0 0.95
Recurrence after completion of antimicrobial therapy 1.08 1.01to1.16 0.5% 0.04 t00.95
Death after completion of antimicrobial therapy 096 090t0o1.02 -037% -0.91t00.16
Death within 28 days of completion of antimicrobial therapy 1.03 095to1.12 0.16% -0.25t0 0.56
Number of days of oxygen administration during hospitalization 0.72 0.62t00.84 -0.33 days -0.48to-0.18
CDI occurrence during hospitalization after 7 days of hospitalization 1.01 0.77to1.31 0.002%  -0.25t00.56
Number of days of antimicrobials administered during hospitalization 0.01 001t00.01 -4.33 days -4.43to-4.24
Mean length ofhospital stay 0.03 0.02 t00.04 -3.59 days -3.89to-3.29
Readmission due to aspiration pneumonia 1.06 1.00to1l.11  0.69% 0.01 to 1.37
The number of Readmission due to aspiration pneumonia 1.01 1.00to1.02 0.01 times 0.002 to 0.02
X% 4

ATE 95% CI ATT 95% CI ATC 95% CI
Recurrence within 28 days of completion of antimicrobial therapy 0.86% 0.5t01.22 0.52% 0.18 t0 0.85 1.05% 0.68 to 1.42
Recurrence after completion of antimicrobial therapy 0.81% 0.43 to 1.19 0.49% 0.14 t0 0.84 0.99% 0.6 to 1.38
Death after completion of antimicrobial therapy -0.12% -0.55t0 0.31 -0.38%  -0.78t0 0.03 0.02% -0.42 10 0.46
Death within 28 days of completion of antimicrobial therapy 0.38% 0.05t00.71 0.15% -0.16 t0 0.46 0.5% 0.16 t0 0.84
Number of days of oxygen administration during hospitalization -0.37 days  -0.5t0-0.25 -0.35days -0.47t0-0.23 -0.39days -0.52t0-0.25
CDI occurrence during hospitalization after 7 days ofhospitalization 0.03% 0.05t00.71 0.001%  -0.16 to 0.46 0.05% 0.16 t0 0.84
Number of days of antimicrobials administered during hospitalization -4.36 days -4.44t0-4.29 -433days -4.41to-4.26 -438days -4.46to-4.31
Mean length ofhospital stay -3.56 days -3.79to-3.32 -3.6days -3.83t0-3.37 -3.53days -3.77t0-3.29
Readmission due to aspiration pneumonia 0.81% 0.29 to 1.34 0.7% 0.18 to 1.22 0.88% 035to 1.4
The number of Readmission due to aspiration pneumonia 0.014 times 0.006 to 0.022 0.013 times 0.005 t0 0.02 0.014 times 0.006 to 0.022
X% 5
A: Unadjusted OR 95% CI ATT 95% CI
Recurrence within 28 days of completion of antimicrobial therapy 1.16 0.93 to 1.45 0.89% -0.39 t0 2.16
Recurrence after completion of antimicrobial therapy 1.13 0.92 to 1.38 0.8% -0.55 to 2.15
Number of days of oxygen administration during hospitalization 0.59 0.387t0 0.91 -0.52 days  -0.95 to -0.09
Number of days of antimicrobials administered during hospitalization 0.01 0.01to 0.018 -4.31 days -4.58 to-4.04
Death after completion of antimicrobial therapy 0.85 0.72 to 1.01 -1.32% -2.74 t0 0.1
Death within 28 days of completion of antimicrobial therapy 0.95 0.76 to 1.19 -0.25% -1.33 t0 0.84
CDI occurrence during hospitalization after 7 days of hospitalization 0.91 0.45 to 1.83 -0.05% -1.09 to -0.46
Mean length of hospital stay 0.04 0.018 to 0.097 -3.19 days -4.04 to-2.34
Readmission due to aspiration pneumonia 0.92 0.798 to 1.06 -1.03% -2.81 t0 0.75
The number of Readmission due to aspiration pneumonia 0.98 0.956 to 1.01  -0.02 times  -0.045 to 0.01
B: Adjusted OR 95% CI ATT 95% CI
Recurrence within 28 days of completion of antimicrobial therapy 1.19 0.97 to 1.47 1.02% -0.19 t0 2.23
Recurrence after completion of antimicrobial therapy 1.16 0.95 to 1.41 0.97% -0.33 t02.27
Number of days of oxygen administration during hospitalization 0.62 0.411t00.94 -0.48 days -0.89 to -0.06
Number of days of antimicrobials administered during hospitalization 0.01 0.011 to 0.018 -4.27 days  -4.55 to -4.00
Death after completion of antimicrobial therapy 0.874 0.73 to 1.05 -1.09% -2.58 t0 0.39
Death within 28 days of completion of antimicrobial therapy 1.02 0.79to 1.31 0.07% -1.07 to 1.21
CDI occurrence during hospitalization after 7 days of hospitalization 0.93 0.44 to 1.95 -0.05% -1.09 to -0.46
Mean length of hospital stay 0.04 0.019 to 0.101  -3.13 days  -3.96 to-2.29
Readmission due to aspiration pneumonia 0.94 0.813 to 1.08 -0.8% -2.56 t0 0.96
The number of Readmission due to aspiration pneumonia 0.99 0.96t0 1.01  -0.01 times  -0.041 to 0.01
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OR (9596 C1), within 28 days  OR (9596 CT), all

117 (096 to 1.41)
1.07 (0.7 to 1.17T)
1.06 (0.92t0 1.22)

107 (058 to 1.18)
1.08 (097 to 1.2)

1.06 (0.9 to 1.16)
11 (09810 124)

113 (0.97 to L.31)

1.06 (098 to 1.15)

114 (098 to 1.31)
106 (098 to 1.15)

109 (Lre 1.18)
1.05 (091 to 1.2)
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OR (95% CT)
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1.03 (096 to 1.1)
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1.07 (1 to 1.14)
1.03 (0.94 to 1.13)

1.15 (0.98 to 1.35)
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1.14 (1.02t0 1.28)
1.03 (097 to 1.1)

1.07 (1 to 1.13)
1.03 (0.93 to 1.14)

s 115(0.9610 1.39)

subgroup
Age (years)
<15 et 1 13 (093 to 141}
75-89 g ] 1.1 (05910 121)
=90 = 1.06 (092 ta 1.23)
Ambulance use
Yes il 1109910 121)
No e 1,09 (0.97 to 1.21)
Undedyving disease with dysphagia
Yes =l 1.08 (099 to 1.18)
No H—f 111 (098 10 1.26)
Enteral feeding
Yes e 113 (097 to 1.33)
No A 1.08 (0.99 to 1.18)
Starting with anti-psudomenal antibiotics
Yes 114 (098 to 1.32)
No sl 1.08 (059 to 1.17)
Starting with anti-anaerobic antibiotics
Yes = LI(10110 12)
No i 1.04 (092t 1.24)
All = = 1.08 (102 to 1.17)
11112 13 14
ShorterBetter Longer Better
subgroup
Age (years)
<75 ——
75-89 i
»=0) ——
Ambulance use
Yes -
No i
Underlying di with dysphag
Yes —EE—
No ——
Enteral feeding
Yes ——
No il
Starting with anti-psud | antibiotics
Yes I
No i
Starting with anti-anaerobic antibiotics
Yes i
No ——
Change hospital
Yes
No i
All i
1 11 12 13

Shorter Better Longer Better

1.01 (0.95 to 1.07)

1.06(1to 1.11)

subgroup
Age (years)

<75 =

7589 i l—

=00 R
Ambulance use

Yes A

No i —

Undeslying disease with dysphagia

Yes Hatl—

No il
Entenal feeding

Yes [ S

No i

Starting with anti-psudomenal antibiotics

Yes e
No =t
All il

L R
08 1 12 14

—_—
Shorter Better Longer Better

OR (9596 CT), within 28 days  OR (9596 CI), all

114 (0.8 to 1.49)
10910 1.12)
105 (0920 1.2)

1.05 (094 to 1.17)
1.01(0.89 to 1.14)

1.03 (0.94 to 1.16)
101 (090 1.14)

0.96 (0.75 to 1.23)

1.04 (0.96 to 1.13)

1(085t0 1.18)
1.04(0.95 to 1.14)

1.06 (0.96 to 1.16)
096 (082 to 1.12)

1.03 (093 to 1.12)

0.96 (0.7 0 1.17)
0.94 (0.86 to 1.03)

0.99 (0.89to 1.1}

0.97 (0.89 to 1.06)

0.94 (0.86 to 1.03)

0.98 (091 to 1.07)
092 (0.84 to 1.01)

0.98 (0.84 to 1.16)
0.95 (0.89 te 1.02)

0.96 (0.84 to 1.09)
0.96 (0.9 to 1.03)

0.96 (09 t0 1.04)
0.94 (0.84 to 1.06)

0.96 (09 to 1.02)

Group
Awithin 28 davs
*all






