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[] pB-Lactam monatherapy vs B-lactam-macrolide combination treatment in
1 moderately severe community-acquired pneumonia: a randomized noninferiority
Cite trial.
(Garin M, Genné D, Carballo 5, Chuard C, Eich G, Hugli ©, Lamy O, Mendaz M, Petignat PA, Perneger T,
Rutschmann O, Seravalli L, Harbarth 5, Perrier A
JAMA Intern Med, 2014 Dec174{12):18%4-901. doi: 10.1001/Jamainternmed.2014.4887.

iy
Z‘EQJS PMID: 25286173 Free artide. Clinical Trial.
DESIGN, SETTING, AMD PARTICIPANTS: Open-label, multicenter, noninferiority, randomized trial
PUBLICATION DATE conducted from Januany 13, 2008, through January 31, 2013, in 580 immunocompetent adult patients
b — (Y N hospitalized in 6 acute care hospitals in Switzerland for moderately severe community-acqu ..
— \ P
A2y FLTLY XA eyhLizf=s
A S d\ ¥ ~— ]~ ) 5 vears . - . . .
- Y [] Mycoplasma pneumoniae infection in adult inpatients during the 2023-24
E AJ z > t ‘ - l 7—- () 10 years 2 gutbreak in France (MYCADO): a national, retrospective, observational study.
nJ L ; S [ - ) Cust Ra Cite  Gavaud A, Holub M, Asguier-kKhati A, Faure K, Leautez-Nairville 5, Le Moal G, Goehringer F, Luque Paz D,
|} Custom Range
- g Arnould B, Gerber ¥, Martin-Blondel &, Declerck C, Gazaignes 5, Blanchi 5, Loubet P, Mrozek N, Perpoint
N AAILABILITY T, Cresta M, Mailhe M, Bleibtreu A, Cazanave C, Bébéar C, Pourcher V, Tubach F, Palich R; MYCADO Study
Group.
[] Abstract Lancet Infect Dis. 2025 Jul;25(7):801-812. doi: 10.1016/51473-3099(24)00805-3, Epub 2025 Feb 19,
[ Free full text PMID: 39986287
The median hospital stay was & days (IOR 6-11). 424 (32.4%5) patients had a severe outcome of infection,
D Full text including 415 (31.7%) who were admitted to the ICU and 25 (2.1%) who died in hospital,
in rmELTE INTERPRETATION: This national, cbsenvational study highlighted unexpected, aftyp ...
L] Associated data [] Association Between Delayed Broad-Spectrum Gram-negative Antibiotics and
e 3 Clinical Outcomes: How Much Does Getting It Right With Empiric Antibiotics
cite Matter?
I:‘ Books and Documents Baghdadi JD, Goodman KE, Magder LS, Claeys KC, Sutherland ME, Harris AD.
. 3 Clin Infect Dis. 2025 Jun 4:50(5):949-958. doi: 10.1093/cd/ciaf039.
[ Clinical Trial
PMID: 39674272
[] Meta-Analysis BACKGROUMD: Clinicians often start unnecessarily broad-spectrum empiric gram-negative antibictics
0 Randomized Controlled out of the concern that delaying effective therapy could lead to a worse clinical outcome. This study
Trial examined the conseguences of delayed inftiation of broad-sp ...
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Infectious Diseases Society of America 2023 Guidance on the Treatment of Antimicrobial Resistant Gram—Negative Infections. Clin Infect Dis. 2023 Jul 18:ciad428.
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Trends in Empiric Broad—Spectrum Antibiotic Use for Suspected Community—Onset Sepsis in US Hospitals. JAMA Netw Open. 2024 Jun 3:;7(6):2418923.
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Table 1. Antibiotic Classification

1

Limited Spectrum? Narrow Spectrum Broad Spectrum Very Broad Spectrum

* 2nd generation cephalosporins ¢ 3rd generation cephalosporins * 4th generation cephalosporins * Anti-pseudomonal carbapenems
* Amoxicillin e Amoxicillin/clavulanate ¢ Anti-pseudomonal penicillins ¢ Tigecycline

e Ampicillin e Ampicillin/sulbactam Aztreonam e Ceftazidime/avibactam

* Metronidazole Ertapenem ¢ Ceftolozane/tazobactam

Ceftaroline ¢ |mipenem/cilastatinfrelebactam
Fluoroquinolones ¢ Meropenem/vaborbactam
Aminoglycosides ¢ (Cefiderocol

Colistimethate ¢ Eravacycline

Categories of spectrum of activity were adapted from Moehring et al [26].

“In previous studies, the class of antibiotics referred to here as “limited spectrum” was called “narrow spectrum, “narrow” was “broad,” “broad” was "extended,” and “very broad” was
“protected” [3, 24]. The categeries have been renamed for this study to simplify the comparison betwesn broad and narrow agents.

limited spectrumé&very broad spectrumD L EFEEZ R ABRCTEASN-BFEXRASA TS



I n C i u S i O n C rite ri a 928 US hospitals, 120 million hospitalizations

2,927,108 non-hospice admissions with
empiric Gram-negative antibiotics (GN-ABX)

* Age 18 orolder
* Discharge date in 2019 2,180,228 excluded

s * GN-ABX started on hospital day 0-2 840,915 ived f GN-
N ) received < 3 days of GN-ABX
- 18ﬁuio)mk * 377,454 had a gap or stop in GN-ABX

* 53,859 received limited spectrum GN-ABX as

. 20 _I 9 ' —_ ] initial empir‘ic therapy N
~ JC * 73,614 received very broad GN-ABX as initial
empiric therapy
* 834,386 did not receive post-empiric
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746,880 admissions included 134,092 admissions included
in overall cohort in matched cohort
82,276 received 664,604 received 67,046 received 67,046 received
delayed broad early broad delayed broad early broad
spectrum GN-ABX spectrum GN-ABX spectrum GN-ABX spectrum GN-ABX

Figure 1.  Patient flow diagram.




Exclusion criteria
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Figure 1. Patient flow diagram.

928 US hospitals, 120 million hospitalizations

2,927,108 non-hospice admissions with
empiric Gram-negative antibiotics (GN-ABX)
*+ Age 18 orolder

* Discharge datein 2019

* GN-ABX started on hospital day 0-2

746,880 admissions included

2,180,228 excluded

* 840,915 received < 3 days of GN-ABX

* 377,454 had a gap or stop in GN-ABX

* 53,859 received limited spectrum GN-ABX as
initial empiric therapy

* 73,614 received very broad GN-ABX as initial
empiric therapy

* 834,386 did not receive post-empiric
therapy with broad spectrum GN-ABX

134,092 admissions included

in overall cohort in matched cohort
82,276 received 664,604 received 67,046 received 67,046 received
delayed broad early broad delayed broad early broad
spectrum GN-ABX spectrum GN-ABX spectrum GN-ABX spectrum GN-ABX




Table 3. Characteristics of the Overall and Matched Cohorts

Owerall Cohort

Started Marrow

Started Broad

Overall cohort&Matched cohortF#hFN D EE B4

Characteristic (DBT, n=182 276) (EBT, n=E664 604} Started Narrow (DBT, n= 87 048) Started Broad (EET, n= 867 048)
Age
1830y 4233 (5.1%)° 34 488 (5.2%)° 306E (5.0%)" 3011 (4.6%)F
3140y 4813 (5.8%)° 33124 (5.0%)° 3463 (5.2%)° 3927 (5.9%)°
41-80y 6771 (8.2%)° 66 884 (10.1%)° BE60 (8.3%)° 5177 (7.7%)°
51-60y 12100 (14.7%)° 118276 (17 8%)° 8817 (14.6%) 9633 (14.4%])
81-70y 17 211 (20.9%)° 152547 (23.0%)° 14 266 (21.3%) 14437 (21.5%)
7180y 18509 (22 5%)? 138848 (21.0%)PF 15228 (22.7%)° 15927 (23 B%F
>80y 18639 (22.7%)" 108198 (16.2%)° 14892 (22.2%)" 15398 (22.0%)°
Gender
MNon-female 38605 (46.9%)" 344 987 (51.9%)° 31631 47 2%) 31947 (47 6%)
Famazla 43671 (53.1%)° 19617 48%F 35415 (52.8%) 35105 (52.4%)
Race
Black 10501 (12.8%)F 86557 (13.0%)* E737 (13.0%)° 2177 12.2%)F
Asian 1818 (2.2%)° 118932 (1.8%)° 1263 (1.9%) 1278 (1.8%]
White 61843 (75.2%) 493375 (75.4%) 50463 (75.3%)" 51398 (76.7%)"
Other 8114 (9.9%) GG 740 (10.0%) 6562 (9.8%)° 6210 (9.3%)°
Hispanic ethnicity 7551 (9.2%)° 62415 i9.4%)F 5489 (8.7 %) 6137 (8.2%F
Insurance
Public insurance 64047 (77.8%)° 486846 (73.2%)° 52178 (77.8%)" 53564 (79.9%)°
Pre-hospital point of crigin
MNon-healthcare 70105 (85.2%)° 531 506 120.0%)° 57 293 (B5.5%) 57116 (B5.2%)
Lomg-term care facility 2104 (2.6%)F 18480 (2.8%)° 17856 (2.6%) 1840 (2.7%]
Acute care transfer 3611 ([4.4%) B0 B4E (7 6%)° 2795 (4.2%) 2628 (3.9%]
Baseline health
Admission in previous 90d 34630 (42.1%)° 216376 47 6% 28360 42.3%)° 29795 44.4%)
Elixhausar score (med., 1QR) 4 [2-&F 4 j2-Bf° 4 (2-5)° 4 (3-8)°
Infectious syndrome present on admission
Pneumonia 24532 (299%)* 162920 (24 5% 20187 30.1%)° 18611 (27 B%F
Urinary tract infacticn 33565 (40.8%)° 122271 (18.4%)F 27635 (41.2%)° 16649 (24.8%)
Sapsis 30277 (35.8%)° 221 439 133.3%)° 24 168 (36.0%)° 25088 (37 4%
Admission type
Emargent 70211 (85.3%)° 5269732 (79.3%)P 57 406 (85.6%) 57 586 (85.9%)
Urgent 8955 (10.9%)° 91879 (13.8%)F 7374 (11.0%) 7220 (10.8%])
Elective 2266 (2.9%)° 37992 (5.7%)° 1569 (2.3%) 1512 (2.3%]
Requirernent for intensive care
ICU admission HD1, HD2 8225 (10.7%}" 94319 (14.2%)° 7372 (11.0%]" 7093 (10.6%]"
ICL) admission HD1 only 2159 (2.6%)° 23618 (3.6%)° 1660 (2.5%) 1739 (2.6%]
ICL) admission HD2 only 3128 (3.8%F 16367 (2.5%)° 1986 (2.9%F 2192 (3.3%PF
Any raspiratory failure HD < 2 4577 (5.6%)° 45 B46 (6.9%)° 3618 (5.4%) 3584 (5.3%]
Any shock HD < 2 7597 (9.2%)° B5 B9 (12.9%)° 5303 (8.8%) 5879 (B.8%]
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FHMEIE R  NERL T IFEE T VAL (ABRFIET, 30BLLADE AL, EFEEER)
#ETF % Win ratioz FALNT DBT %t EBT O ELER
Win ratiolFJ2BEDEEFEZRTIZL. KUYEFLWERIRZ EO-EIE DL ELTEEHINSIEE
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Table 2. Components of Overall Clinical 0 a irability of O Ilakiq{lllJlJIlH
Category  Dperaticnalized Variable
Martality In-hospital mortality or dischar gamhosplcs
tttttttttttttttt Beadmission to the same facility within 20 d of discharge
Antibiotic-associated adverse Cefined by non-present on admission diagnosis codes associated with the index hospitalization. Dia g osns odas re adapted
avents fmmprlorwo b\r Butler at I and Tamma et al [7, 28] Examples include nausea, drug rash, acuts kidnay injury, cholestasi is,
throl o . and Ci inides difficile infection, among others.

Construction of Overall Clinical Outcol mnl! rduredfmmhastmwo st):

1. Survival, no readmission within 30 d, no adverse event
2. Survival, no readmission within 30 d, adverse drug event
3. Survival, readmission within 30 d, no adverse drug event
4. Survival, readmission wim nnnnnnnnnnnnnnnnnnn

DOOR (Desirability of Outcome Ranklﬁg)li Jﬁ@ ?‘Aﬁqf&tzaibé T BEHEMTIECA T HIURRAb
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BHERPEDT=6, BAEEIRD /N1 7 X (confounding by indication) [Z{E A T_ERBED T vF T =i

Tt E% - 22 BT D 55 %5 — B (exact match)
&l —Jml5e (facility), [@— D ABTE2 BT (admitting diagnosis) TN 7 Z#E3.
CNITEKYNBEE XL O T SR, 2B/ N\RGEDEZHMEEL.

|1 X7 (propensity score: PS) IwF 4
Fin, Rl A8, AHRIEOEE, 538908 D AR, ARRfRE, #1H rf;,lcuj\é

B SEE etc. HEBDIREREHALRIPSERTEL, logit(PS)IED<greedy 7 JL
TR LTLISEEIYF.
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TTDEEFETIL, 746,880 % H 11.0% (82,276 44) H DBT £, 89.0% (664,604 44 ) H¥ EBT Bf[ZHFES 1=
ERIRITIYFUT 1%, &8 67,046 9 DELLE:

BETCSE : DBT £% 8.7% vs EBT ££ 9.5% (P = 0.022)

B AREER: DBT # 10.5% vs EBT £f 11.8% (P < 0.0001)

HEIHFEER I DBT £ 8.4% vs EBT £f 7.2% (P < 0.0001)

Win ratio [Z&DER T VN LLLEE TIE
DBT #£AVE AL TL V= (win ratio = 1.06, P < 0.0001)

Overall Sample

AllDBT All EBT Matched® DBT Matched EBT
DOOR Outcome (n=82 254) (n=664626) (n=67046) (n=67046)
1 No mortality, readmission, or ADE 60348 (73.4%) 482 557 (72.6%) 49276 (73.5%) 48676 (72.6%)
2 ADE only 5947 (7.2%) 44390 (6.7 %) 4876 (7.2%) 4072 (8.1%)
3 Readmission only 7755 (9.4%) 70904 (10.7%) 6300 (9.4%) 7192 (10.7%)
4 Readmission and ADE 938 (1.1%) 8237 (1.2%) 769 (1.1%) 750 (1.1%)
5 Death or hospice 7288 (8.9%) 58516 (8.8%) 5845 (8.7 %) 6356 (9.5%)

Overall sample matched win ratio=1.06 favoring DBT (P < .0001)
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Urinary tract infection present on admission

Jﬂﬂ%@%f‘iDBT E¥b'b;§*” (win ratio 1.05

BEELL)

AllDBT AllEBT Matched DBT Matched EBT
DOOR Outcome (n=233 bEE) in=122 271} (n=32 943) in=32943)
1 Mo mortality, readmission, or ADE 25141 (74.9%) 87810 (711.8%) 24 635 (74.8%) 24397 (74.1%)
2 ADE only 2025 (6.0%) 7112 (5.8%) 1989 (6.0%) 1767 (6.3%]}
3 Readmission only 3351 (10.0%) 13339 (10.9%) 3310 (10.1%) 3457 (10.5%)
4 Readmission and ADE 326 (1.0%) 1358 (1.1%) 323 (1.0%) 324 (1.0%])
b Death or hospice 2722 (8.11%) 12652 (10.4%) 2686 (8.2%) 3008 (9.1%)

Urinary tract infection matched win ratio=1.05 favoring DET (P= .0062)
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fii % TILDBT £ A8 #l| (win ratio 1.09 &

Fnieumonia present on admission

=HY))

AllDBT All EBT Matched DET Matched EBT
DOOR Outcome (n=24582) in=162 920) in=24244) in=24 244)
1 Mo mortality, readmission, or ADE 17620 (71.2%) 107990 (66.3%) 17271 (711.2%) 16 804 (69.3%)
2 ADE only 1952 (7.9%) 11040 (6.8%) 1914 (7.9%) 1561 (6.4%])
3 Readmission only 2106 (8.6%) 18736 (11.5%) 2084 (8.6%) 2609 (10.8%)
4 Readmission and ADE 297 01.2%) 2170 (1.3%) 292 (1.2%) 266 (1.1%)
5 Death or hospice 2717 (11.1%) 22984 (14.1%) 2683 11.1%) 3014 12.4%)

Pneumaonia matched win ratio = 1.09 favoring DBT (P < .0001)
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FMEAIZEME(ICUAZE, 1FE, R ZE) TIEDBTHA>HF F (win ratio 1.02

#EAIZIEEJE TILDBTEH F| (win ratio 1.06 HEEHY)

Table 5. Distribution of Outcomes by Empiric Treatment Group Among Patients With and Without Critical lliness in the First 2 Days of Hospitalization

Critically I
AllDET AllEBT Matched® DET Matched EET

DOOR Outcome In= 16 532) n=163219) {n=11789) {n=11789)
1 Mo mortality, readmission, or ADE 9845 (59 6%) 97 457 (69.7%) 6956 (59.0%) 6361 (59.1%)
2 ADE only 1948 {11.8%) 17216 10.6%) 1408 {11.9%) 1237 (10.5%)
3 Readmission only 1414 (8.6%) 16507 (9.6%) 1002 (8.5%) 1131 (9.6%)
4 Readmission and ADE 316 (1.9%] 3036 (1.9%) 230 (2.0%) 204 (1.7%)
b Death or hospice 3011 (18.2%) 30003 (18.4%) 2193 (18.6%) 2756 (19.1%)
Critically ill matched win ratio=1.02 favoring DBEST (P= .33]
Mon-critically 1

AllDBT AllEBT Matched DET Matched EBT
COOR Dutcome {n=656744) {n= 501 3856} in=53 199) in=>53 199)
1 Mo mortality, readmission, or ADE 50503 (76.8%) 385100 (76.8%) 40860 (76.7%) 40304 (75.8%)
2 ADE only 4001 (8.1%) 27174 (5.4%) 3266 (6.1%) 2819 (6.3%)
3 Readmission anly 6341 (9.6%) 65397 (11.1%) 5127 (9.6%) 5901 (11.1%)
4 Readmission and ADE 622 (6.5%) 5201 (1.0%) 511 (1.0%) 488 (0.9%)
b Death or hospice 4777 (B.5%) 28513 (5.7%) 3435 (6.5%) 3687 (6.9%)

Mon-critically ill matched win ratio = 1.06 favoring DBST (P< .0001)

BETL)
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AR BN IE TS 30 TILEBT BEXOAOF Fl) (win ratio 1.02 HEZ#4L)

Septic shock present on admission

All DBT AllEBT Matched DET Matched EBT
DOOR Cutcome n=41492) in=4% 894} in=3909) (n=3909)
1 Mo mortality, readmission, or ADE 2121 (60.6%) 22 791 {49.7%) 1949 (49.9%) 19393 (51.0%)
2 ADE only 491 11.7%) 4757 (10.4%) 486 (11.9%) 378 (9.7%)
3 Readmission only 305 (7.3%) 3921 (8.5%) 284 (7.3%) 337 (B.6%)
4 Readmission and ADE 80 {1.9%) 865 (1.9%) 74 (1.9%) 74 (1.9%)
5 Death or hospice 1195 (28.5%) 13561 (29.6%) 1136 (29.1%) 1127 (28.8%)

Matched win ratio = 1.02 favoring EBT (P= _35)
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