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Extended-spectrum antibiotics for
community-acquired pneumonia with
a low risk for drug-resistant pathogens
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Table 1. Patient characteristics.

. Standard therapy Extended-spectrum therapy
Variables (n = 257) (n=159)
Age >80 years 77 (30.0) 61 (38.4)
Sex, male 169 (65.8) 118 (74.2)
Comorbidities

Neoplastic diseases 36 (14.0) 30 (18.9)
Chronic lung diseases 89 (34.6) 71 (44.7)
Congestive heart failure 33 (12.8) 27 (17.0)
Chronic renal diseases 24 (9.3) 12 (7.5)
Chronic dialysis 4(1.6) 3(1.9)
Chronic liver diseases 6(2.3) 5(@.1)
Central nervous system disorders 25(9.7) 28 (17.6)
Diabetes mellitus 45 (17.5) 24 (15.1)
Immunosuppression® 11 (4.3) 19 (11.9)
Non-ambulatory status® 20 (7.8) 30 (18.9)
Pneumonia type
Community-acquired pneumonia 208 (80.9) 102 (64.2)
Healthcare-associated pneumonia 49 (19.1) 57 (35.8)
Physical findings
Orientation disturbance, confusion 36 (14.0) 41 (25.8)
Systolic blood pressure <90 mmHg 7(2.7) 15(9.4)
Pulse rate >125 beats/min 20 (7.8) 26 (16.4)
Respiratory rate >30 breaths/min 41 (16.0) 47 (29.6)
Body temperature <36°C 1(0.4) 5(@3.1)
Laboratory findings
White blood cell count <4,000 cells/uL 5(1.9) 8(5.0)
Hematocrit <30.0% 21(8.2) 20 (12.6)
Platelet count <100,000 cells/uL 1(0.4) 13 (8.2)
Albumin <3.0 g/dL 48 (18.7) 67 (42.1)
Total bilirubin >1.2 mg/dL® 40 (15.7) 29 (18.4)
Glucose <60 mg/dL or >250 mg/dL¢ 12 (4.7) 12 (7.6)
Blood urea nitrogen >20 mg/dL 98 (38.1) 83 (52.2)
Creatinine >1.2 mg/dL 52(20.2) 37 (23.3)
Sodium concentration <130 mmol/L or >150 mmol/L 18 (7.0) 19 (11.9)
Potassium concentration <3.0 mmol/L or >6.0 mmol/L 8(3.1) 7 (4.4)
C-reactive protein >20 mg/dL 66 (25.7) 48 (30.2)
pH <7.35° 14 (5.6) 24 (16.8)
Pa02/F102 ratio < 250° 61 (23.7) 69 (43.4)
PaCO: >50 Torr® 13(5.2) 20 (14.0)
Radiological findings
Bilateral lung involvement 106 (41.2) 96 (60.4)
Pleural effusion 40 (15.6) 35(22.0)
Pneumonia Severity Index class’
I-1IT (mild) 114 (45.2) 33 (22.9)
IV (moderate) 106 (42.1) 60 (41.7)
V (severe) 32 (12.7) 51(35.4)

Data are presented as no (%). Abbreviation: PaO, partial pressure of oxygen; FiOz, fraction of inspiration oxygen;
PaCOs, partial pressure of carbon dioxide.

mmunosuppression included any immunosuppressive disease, such as congenital or acquired immunodeficiency,
hematologic diseases, and neutropenia (1,000 cells/uL), treatment with immunosuppressive drugs within the previous
30 days, or corticosteroids at a daily dose of at least 10 mg/day of a prednisone equivalent for more than 2 weeks.
®Non-ambulatory status was defined as being bedridden or using a wheelchair due to difficulty in walking.

“The number of patients in which total bilirubin was assessed was 255 and 158 in the standard therapy and the extended-
spectrum therapy groups, respectively.

4The number of patients in which glucose was assessed was 256 and 157 in the standard therapy and the extended-
spectrum therapy groups, respectively.

¢Arterial blood gas analysis was performed in 248 and 143 in the standard therapy and the extended-spectrum therapy
groups, respectively. For patients in whom arterial blood gas analyses were not performed, PaO2 was estimated from
SpOa.

fThe Pneumonia Severity Index was assessed in 252 receiving standard therapy and 144 receiving extended-spectrum
therapy.



Table 2. Administered initial antibiotics.

Extended-spectrum

Stanzlsr:d ;l;e;r)apy therapy
Antibiotics (n=159)
Non-severe Severe Non-severe Severe
(n=215) (n=42) (n=93) (n=66)
Monotherapy
Quinolones? 16 (7.4) 0(0) — —
Piperacillin-tazobactam — — 23 (24.7) 11 (16.7)
Antipseudomonal cephalosporins® — — 9(9.7) 1(1.5)
Carbapenems® — — 4(4.3) 12 (18.2)
Combination therapy
Ampicillin-sulbactam + azithromycin 87 (40.5) 22 (52.4) — —
Ceftriaxone + azithromycin 112 (52.1) 17 (40.5) — —
Ampicillin-sulbactam + levofloxacin 0(0) 2 (4.8) — —
Ceftriaxone + levofloxacin 0(0) 1(2.4) — —
Piperacillin-tazobactam + macrolides? — — 20 (21.5) 7 (10.6)
Piperacillin-tazobactam + levofloxacin — — 4(4.3) 3 (4.5)
Antipseudomonal cephalosporins® + azithromycin — — 7(7.5) 4(6.1)
Carbapenems® + azithromycin — — 13 (14.0) 13 (19.7)
Carbapenems® + levofloxacin — — 10 (10.8) 8(12.1)
Piperacillin-tazobactam + anti-MRSA antibiotics® — — 0(0) 2(3.0)
Piperacillin-tazobactam + azithromycin + anti-MRSA antibiotics® — — 1(1.1) 1(1.5)
Meropenem + anti-MRSA antibiotics® — — 1(1.1) 1(1.5)
Meropenem + azithromycin + vancomycin — — 0(0) 1(1.5)
Meropenem + levofloxacin + vancomycin — — 0(0) 1(1.5)
Ceftriaxone + teicoplanin — — 0(0) 1 (1.5)
Levofloxacin + linezolid — — 1(1.1) 0(0)

Abbreviations: MRSA, methicillin-resistant Staphylococcus aureus.

Data are presented as no (%).

2Moxifloxacin, levofloxacin or garenoxacin were defined as quinolones.

bCeftazidime, cefepime, cefozopran or cefoperazone-sulbactam were defined as antipseudomonal cephalosporins.
“Meropenem, imipenem-cilastatin or doripenem were defined as carbapenems.

dAzithromycin or clarithromycin were defined as macrolides.

“Vancomycin, teicoplanin or linezolid were defined as anti-MRSA antibiotics.



Table 3. Associations of antibiotics with 30-day mortalities in the crude, multivariable, propensity
score and stratified analyses.

Analysis 30-day all-cause mortality

No. of events/ no. of patients at risk (%)*

Standard therapy 10/257 (3.9%)

Extended-spectrum therapy 22/159 (13.8%)
Crude analysis—odds ratio (95% CI) 3.97 (1.83-8.62)
Multivariable analysis—odds ratio (95% CI) 2.82 (1.20-6.65)

Sensitivity analyses

Multivariable analysis—odds ratio (95% CI)° 2.88 (1.22-6.83)
Propensity score analysis with inverse-probability of treatment weighting analysis? 2.82 (1.11-7.16)
Stratified analysis by Pneumonia Severity Index® 3.25 (1.41-7.50)

Abbreviations: CI, confidence interval.

20verall, 27 patients in the standard therapy group and 10 patients in the extended-spectrum therapy were lost to 30-
day follow-up; however, they were all discharged from the hospital with improvement in pneumonia.

5Qdds ratio from the multivariable logistic regression analysis. Covariables include non-ambulatory status, respiratory
rate >30/min, albumin <3.0 g/dL, pH <7.35, blood urea nitrogen >20 mg/dL. The analysis comprised 391 patients (248
who underwent standard therapy and 143 who underwent extended-spectrum therapy). 25 patients were excluded due
to missing values.

°0dds ratio from the multivariable logistic regression analysis. Covariables include age >80 yr, non-ambulatory status,
body temperature <36.0°C, respiratory rate >30/min, white blood cell count <4,000 cells/uL, hematocrit <30.0%,
albumin <3.0 g/dL, arterial carbon dioxide partial pressure >50 Torr. The analysis comprised 391 patients (248 who
underwent standard therapy and 143 who underwent extended-spectrum therapy). 25 patients were excluded due to
missing values.

d0dds ratio from the inverse-probability of treatment weighting analysis according to the propensity score for
antibiotics. The analysis comprised 389 patients (247 who underwent standard therapy and 142 who underwent
extended-spectrum therapy). 27 patients were excluded due to missing values.

¢0dds ratio from the stratified analysis by Pneumonia Severity Index classes. The analysis comprised 396 patients (252
who underwent standard therapy and 144 who underwent extended-spectrum therapy). 20 patients were excluded due
to missing values.
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Figure 1. Patient flow.

Abbreviations: DRP, drug-resistant pathogen; CAP, community-acquired pneumonia.

CAP-DRPs were defined as pathogens not susceptible to antibiotics commonly administered in patients with CAP,
including nonantipseudomonal B-lactam (ceftriaxone or ampicillin-sulbactam), macrolides (azithromycin or
clarithromycin), and fluoroquinolones (moxifloxacin, levofloxacin or garenoxacin).

]dentified DRPs were as follows: 10, Pseudomonas aeruginosa; 18, methicillin-resistant Staphylococcus aureus; and
3, Stenotrophomonas maltophilia in nonsevere patients; and 4, P. aeruginosa; 2, methicillin-resistant S. aureus patients
with severe CAP. P. aeruginosa and methicillin-resistant S. aureus were detected simultaneously in four patients, two
nonsevere and two severe.

bPatients at low risk of CAP-DRPs were defined as those without prior isolation of DRPs and those with severe CAP
and not at a high risk of CAP-DRPs using locally validated prediction rules in Japan.

¢Standard therapy involved a nonantipseudomonal B-lactam plus a macrolide (or minocycline) or a respiratory
fluoroquinolone for patients with nonsevere CAP and a nonantipseudomonal B-lactam plus a macrolide or a
nonantipseudomonal B-lactam plus a respiratory fluoroquinolone for patients with severe CAP. Extended-spectrum
therapy was defined as any antibiotics against P. aeruginosa or methicillin-resistant S. aureus.
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Figure 2.180-day mortality in the treatment groups based on severity.

Abbreviation: CAP, community-acquired pneumonia.

Standard therapy involved a nonantipseudomonal B-lactam plus a macrolide (or minocycline) or a respiratory
fluoroquinolone for patients with nonsevere CAP and a nonantipseudomonal -lactam plus a macrolide or a
nonantipseudomonal B-lactam plus a respiratory fluoroquinolone for patients with severe CAP. Extended-spectrum
therapy was defined as any antibiotics against Pseudomonas aeruginosa or methicillin-resistant Staphylococcus
aureus.

Proportions of 30-day mortality for the standard therapy and extended-spectrum therapy groups were compared for all
patients (a), those with nonsevere CAP (b), and those with severe CAP (¢).





