Antibiotics after aspiration:
Pneumonia vs. Pneumonitis?
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Aspiration
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A Defined as the inhalation of foreign
Dan L. Longo, M.D., Editor material into the airways beyond the
vocal cords.

ASpiration Pneumonia A Silent (repeated episodes of
microaspiratiorthat rarely cause acute

Lionel A. Mandell, M.D., and Michael S. Niederman, M.D. symptoms) or Witness
A DDxfrom Regurgitation

SPIRATION PNEUMONIA IS BEST CONSIDERED NOT AS A DISTINCT ENTITY

but as part of a continuum that also includes community- and hospital-

acquired pneumonias. It is estimated that aspiration pneumonia accounts
for 5 to 15% of cases of community-acquired pneumonia, but figures for hospital-
acquired pneumonia are unavailable.! Robust diagnostic criteria for aspiration
pneumonia are lacking, and as a result, studies of this disorder include heteroge-
neous patient populations.
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Primary Care

ASPIRATION PNEUMONITIS
AND ASPIRATION PNEUMONIA

PauL E. MARIK, M.B., B.CH.
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TABLE 1. CONTRASTING FEATURES OF ASPIRATION PNEUMONITIS AND ASPIRATION PNEUMONIA.

FEATURE

Mechanism
Pathophysiologic process
Bacteriologic findings
Chief predisposing factors
Age group affected

Aspiration event
Typical presentation

Clinical features

ASPIRATION PNEUMONITIS

Aspiration of sterile gastric contents

Acute lung injury from acidic and particulate
gastric material

Initially sterile, with subsequent bacterial infec-
tion possible

Markedly depressed level of consciousness

Any age group, but usually young persons

May be witnessed

Patient with a history of a depressed level of con-

sciousness in whom a pulmonary infiltrate and
respiratory symptoms develop

No symptoms or symptoms ranging from a non-
productive cough to tachypnea, broncho-
spasm, bloody or frothy sputum, and respira-
tory distress 2 to 5 hours after aspiration

ASPIRATION PNEUMONIA

Aspiration of colonized oropharyngeal
material

Acute pulmonary inflammatory response
to bacteria and bacterial products

Gram-positive cocci, gram-negative
rods, and (rarely) anaerobic bacteria

Dysphagia and gastric dysmotility

Usually elderly persons

Usually not witnessed

Institutionalized patient with dysphagia
in whom clinical features of pneumo-

nia and an infiltrate in a dependent
bronchopulmonary segment develop

Tachypnea, cough, and signs of pneu-
monia

N Engl J Med, 2001



Gut/Lung Axis
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Pathophysiology SNUH® sosamasa

A Pneumonitis
i Mendel sonSs syndrome (1946) refl uxed

Many animal models of HCI -induced pneumonitis: two phases (direct chemical
or mechanical A neutrophilic inflammatory response)

Non-acidified gastric particles (SNAP): skip direct injury
Combined Acid and SNAP (CASP) model :  Synergistic effect

Use of stress ulcer prophylaxis(ex. PPI): increases in gastric pH A pathogenic
organisms such as G(-) bacteria become viable

A Pneumonia
I Dysregulated host defense (=immune) mechanism
i Are rAnaerobeR really the key pathogen?

I Oropharyngeal colonization in addition to large volume of macroaspiration

<-> Lowering the risk of pneumonia in patients without teeth or under aggressive
oral care

J Dent Anesth Pain Med, 2017



CASP model
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Anaerobes vs. Aerobes SNUH® seugqorass

Study Year Percent of patients with anaerobic infection (alone/mixed/total) Most common anaerobes Most common aerobes
Bartlett [17] 1975 46%/41%/87% - Bacteroides sp - Streptococcus pneumoniae
- Fusobacterium sp - Staphylococcus aureus
- Peptostreptococcus sp - K pneumoniae
Bartlett [77] 1974 46%/46%/92% - Bacteroides sp - S aureus
- Fusobacterium sp - S pneumoniae
- Peptostreptococcus sp - Klebsiella sp
- Pseudomonas aeruginosa
- E coli
Cesar [78] 1975 35%/65%/100% - Bacteroides sp - S pneumoniae
- Fusobacterium sp - Haemophilus influenza
- Proprionibacterium - a-Hemolytic Streptococcus
Lorber [79] 1974 32%/30%/62% - Fusobacterium sp - Streptococcus sp
- Peptostreptococcus sp - P aeruginosa
- Peptococcus sp - E coli
Brook [80] 1980 3%/91%/94% - Bacteroides sp - a-Hemolytic Streptococcus
- Peptococcus sp - P aeruginosa
- Peptostreptococcus sp - § pneumoniae
- Fusobacterium sp
El-Solh [82] 2003 20%/11%/31% - Prevotella sp - E coli
- Fusobacterium sp - K pneumoniae
- S aureus
Tokuyasu [83] 2009 Not reported/not reported/27% - Fusobacterium sp - Streptococcus agalactiae
- Streptococcus milleri - Methicillin-resistant S aureus
- Peptococcus sp - K pneumoniae
Takayanagi [84] 2010 12%/14%/26% - Peptostreptococcus sp - Streptococcus mitis
- Prevotella sp - Streptococcus constellatus
- Fusobacterium sp - Streptococcus salivarius
- Veillonella sp
Wang [85] 2005 13%/44%/57% - Peptostreptococcus sp - K pneumoniae
- Prevotella sp - S milleri
- Bacteroides sp - Viridans streptococci

J Crit Care 2015



Aspiration Syndrome SNUM nossaamsn

Aspiration syndromes

Infectious Acuity of Volume
inoculum onset
Airway syndromes
Chronic cough No Chronic Micro
Exacerbation of No Acute or Micro
asthma/bronchospasm subacute
BO in lung transplant No Chronic Micro
Lung parenchymal syndromes
Exacerbation of fibrotic No Chronic Micro
lung disease
Chemical pneumonitis No Acute Macro
Bland aspiration No Acute Macro
Bacterial pneumonia
Community acquired Yes Acute Micro
Anaerobic pleuropneumonia Yes Subacute Macro
Hospital acquired Yes Acute Variable
Ventilator associated Yes Acute Micro
Aspiration pneumonia \ Yes Acute Macro

\dGKé SLIAE2RS 2F FALANY GA2Y

J Crit Care 2014, J Dent Anesth Pain Med, 2017; N Engl J Med, 2001



Pathogenesis and risk factors for the
development of pneumonia after
macroaspiration

Risk Factors

Impaired swallowing
Esophageal disease: dysphagia, cancer, stricture
Chronic obstructive pulmonary disease

Neurologic diseases: seizures, multiple sclerosis,
parkinsonism, stroke, dementia

Mechanical ventilation extubation
Impaired consciousness
Neurologic disease: stroke
Cardiac arrest

Medications

General anesthesia

Alcohol consumption

Increased chance of gastric contents reaching the lung
Reflux

Tube feeding

Impaired cough reflex
Medications

Alcohol

Stroke

Dementia

Degenerative neurologic disease
Impaired consciousness

M Brain-swallowing axis
Il Oropharyngeal contents
B Gastric contents

Figure 1. Pathogenesis of and Risk Factors for Pneumonia after Macroaspiration.

SNUHY zgygoease

N Engl J Med, 2019



Suggested diagnostic algorithm SNUHE wonaaess

Respirology (2009) 14 (Suppl. 2)

Fever, expectoration, cough, tachypnoea,
tachycardia

|
Chest radiography In elderly individuals: 70 years and older

in men, 75 years and older in women
Loss of appetite / decreased ADL
impaired consciousness/incontinence

‘ | —— |
@onia findings (+D Pneumonia f"mdings (-)

CT (often bilateral pneumonia image)
High CRP

| S —— e L
e [ —
Ventilator-associated ( Aspiration pneumonia (usual ) Diffuse aspiration

pneumonia type) pira
Mendelson syndrome \ yP / Bronchiolitis

| |
Direct observation of aspiration Presence of swallowing Possibility of swallowing
function disorder function disorder

@ Probable case

Figure IX-1 Diagnostic flow chart for aspiration pulmonary disease. ADL, activity of daily living.

Suspected case

Respirology, 2009
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Feature Articles

Antibiotic Therapy in Comatose Mechanically
Ventilated Patients Following Aspiration:
Differentiating Pneumonia From Pneumonitis*

Jean Baptiste Lascarrou, MD'; Floriane Lissonde, MD? Aurélie Le Thuaut, MSc?#;

Konstantinos Bachoumas, MD?; Gwenhael Colin, MD® Matthieu Henry Lagarrigue, MDS;
[sabelle Vinatier, MD® Maud Fiancette, MD?; Jean Claude Lacherade, MD¢ Aihem Yehia, MD%;
Aurélie Joret, MD’; Christine Lebert, MD® Sandra Bourdon, MD? Laurent Martin Lefevre, MDS;
Jean Reignier, MD, PhD'

Crit Care Med, 2017



Enrolled patients

1347 patients recemving
mechanical ventilation

Glasgow > 8 (n=995)

352 patients receiving
mechanical ventilation for
coma

Reasons for non-inclusion:
Antibiotics before admission (n=28)
- Preexisting laryngeal alteration (n=1)
- Lack of information (n=11)
Lack of health insurance (n=1)
Refused to participate (n=1)
Minor (n=2)
- Correctionnal facility inmates (n=10)
- Early death (n=15)
- Other (n=33)

250 patients included

SNUHY =gugeasy

A Classified within 48 hours after
Intubation
i Aspiration syndrome or NOT
. clinical suspicion of aspiration
I Suspected BAP

A Classical S¥Sign + Radiographic
evidence of pneumonia

A Telescopic plugged catheter sampling
during bronchoscopy
I +tive: start empirical ABXx for 7 days
I - tive: discontinue ABx

Crit Care Med, 2017



TABLE 1. Characteristics of the 98 Patients With and 152 Patients Without Suspected
Bacterial Aspiration Pneumonia

oelim Ezom SNUH® egrgaozgn
Characteristics (n=152) (n=98)
Age (yr), mean + sD 569+ 16.1 546+16.4 0.29
Male gender, n (%) 71(46.7) 69 (70.4) <0.001
Simplified Acute Physiology Score Il, mean + so 546+188 576+ 179 022
Knaus grade, n (%) 0.62
Normal health status 53 (34.8) 32 (32.7)
Moderate activity limitation 75 (49.4) 53 (54.0)
Severe activity limitation due to chronic disease 21(13.8) 13(13.3)
Bedridden 3(2.0) 01(0)
> 9 risk factors for antibiotic resistance, n (%) 9(5.9) 7(71) 0.7
Lowest Glasgow Coma Scale score, mean =+ sb 49+1.7 41+16 0.24
Etiology of coma, n (%) 0.38
Drug poisoning 59 (38.8) 30 (30.6)
Cardiac arrest 41 (27.0) 35 (36.7)
Epilepsy 21(13.8) 11(11.2)
Other 31(20.4) 292 (22.5)
Nosocomial infection, n (%) 12(79) 9(9.2) 0.72
Ventilator-associated pneumonia, n (%) 9(5.9) 4(4.1) 052
Vasopressors during ICU stay, n (%) b5 (36.2) 47 (48) 0.06
Mechanical ventilation duration (hr), median (IQR) 925.7 (13.3-72.6) 70.7 (34.3-154.3) <0001
Mechanical ventilation-free days during the first 28 d (d), 258+3.3 23.1+52 < 0.001
mean * sD
ICU stay length (hr), median (IQR) 494 (28.8-89.2) 1074 (60.9-191.5) <0.001
Hospital stay length (d), median (IQR) 3(1-6) 6(3-19) < 0.001
ICU mortality, n (%) 47 (30.9) 28 (286) 0.69
Hospital mortality, n (%) 48(31.6) 30(306) 0.87
Days with antibiotics during first 8 d (d), median (IQR) 0(0-0) 6(3-7) < 0.001 .
BAP :ybacterial aspiration pneuminia, IOR = interquartile range. C rlt Care M ed 1 20 1 7




98 patients with aspiration
syndrome SNUHY zgygoease

6 weaned from mechanical
ventilation before aspiration

syndrome occurence
8 with antibiotics 84 without antibiotics
administered inthe las 24 administered inthe las 24
hours hours
4 with bacterialaspiration 39 with bacterialaspiration
pneumonia pneumonia 43 BA\ P
4 with nonbacterial 45 with non-bacterial

aspiration pneumonitis aspiration pneumonitis 49 N on - B A P

1 reated with antibiotics 15 treated with antibiotics

3 taken off antibiotics 30 taken offantibictics

Crit Care Med, 2017




TABLE 2. Characteristics of Patients With Non-Bacterial Aspiration Pneumonitis and
Bacterial Aspiration Pneumonia.

Patients With Non-Bacterial Patients With Bacterial SN U H a ‘E‘?M%[“q'ﬂtgﬂ
Aspiration Pneumonitis Aspiration Pneumonia

At ICU Admission (n=49) (n=43)
Age (yr), mean * sp 572+ 16.5 52.3+16 0.19
Male gender, n (%) 34 (69.4) 32 (74.4) 059
Simplified Acute Physiology Score I, mean % sp b72+19 595+ 1569 0.69
Leukocyte count (10%/L), mean + sp 15.2+8 133+63 0.28
Serum procalcitonin level (ng/mL), median (IOR) 0.155 (0.05-1.14) 0.185 (0.06-0.93) 0.98
Pao,/Fio,, mean * sD 2168+ 1366 243111348 0.24
Living arrangement, n (%)
Home 47 (95.9) 49 (97.7) >0.99
Nursing home 2 (4.1) 1(2.3)
History of macroaspiration, n (%) 1(2) 0 (0) >0.99
Vomiting, n (%) 5(10.2) 3(7) 0.72
Time from coma onset to upper airway protection (min), 47 (25-79) 375 (20-66) 0.95
median (IOR)
Etiology of coma, n (%)
Drug toxicity 15 (30.6) 12 (279) 0.93
Cardiac arrest 18 (36.7) 17 (39.5)
Epilepsy 4(8.2) 5(11.6)
Other 12 (24.5) 9(21.0)
Fine score, mean + sp 1148132 106.2+3b.3 0.16
> 9 risk factors for antibiotic resistance, factors, n (%) 5(10.9) 2 (4.7) 0.44
Glasgow Coma Scale score, mean + sp 38+15 4417 0.61

Criteria suggesting bacterial aspiration pneumonia, n (%)

Fever 36 (73.5) 34 (79.1) 0.63
Purulent tracheal aspirates 30(61.2) 31 (72.1) 0.27
Leukocytosis 38 (776) 33 (76.7) 0.93

> 9 criteria 40 (81.6) 39 (90.7) 091 Crit Care Med, 2017




No differences in outcomes
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TABLE 3. Outcome in Patients With Non-Bacterial Aspiration Pneumonitis and Bacterial

Aspiration Pneumonia.

Patients With

Non-Bacterial Aspiration

Patients With

Bacterial Aspiration

Outcome

Nosocomial infection, n (%)

Ventilator-associated pneumonia, n (%)

Vasopressors during ICU stay, n (%)

Mechanical ventilation duration (hr), median (IQR)
Mechanical ventilation-free days by day 28 (d), mean £ sp
ICU stay length (hr), median (IOR)

Hospital stay length (d), median (IOR)

ICU mortality, n (%)

Hospital mortality, n (%)

Time with antibiotics during first 8 d (d), median (IQR)

Pneumonitis (n = 49)

4 (8.2)
2 (4.1)
25 (561.0)
68.7 (35.4-121.0)
234149
101.8 (60.3-159.0)
6 (2-19)
15 (30.6)
17 (34.7)
4 (3-7)

Pneumonia (n = 43)

5(1186) > 099

2 (4.6) > 099

21 (48.8) > 099
94.4 (43.6-1678) 0.13
22157 0.43
1279 (73.6-238.8) 0.10
9 (3-28) 0.06

13 (30.2) > 099
13 (30.2) > 099

7 (5-8) 0.08

Crit Care Med, 2017



S umm ary SNUHY gonggemss

1) routine antibiotic treatment In comatose patients without
suspected BAP (even after macroaspiration during prehospital or
emergency department care) is not warranted

2) antibiotic treatment  started in comatose patients with suspected
BAP can be safely discontinued if cultures of TPC samples are
negative.

3) no clinical or laboratory variables  collected at ICU admission or
on the day of BAP suspicion are significantly associated with BAP
as opposed to non -bacterial aspiration pneumonitis

4) BAP is not associated with differences  in MV duration, ICU and
hospital stay lengths, or mortality, compared with non -bacterial
aspiration pneumonitis.

Crit Care Med, 2017



Antimicrobial stewardship (AMS) SNUH® sengaomsn

A Def i ni t ioptimal seleEtiore dosage, and duration of antimicrobial
treatment that results in the best clinical outcome for the treatment or
prevention of infection, with minimal toxicity to the patient and minimal
impact on subsequent resistance . R

i Gerding DN. Jt Comm J Qual Improv. 2001; 27(8):403-4.
i Antimicrobial: antibacterial, antiviral, antifungal or antiparasitic

A In this cohort,
I infections requiring antibiotics occurred in only 26.8% of patients (67/250)

I routine prophylactic full -course antibiotic therapy would have been
unnecessary in 73.2% of patients

I no evidence of adverse outcome associated with discontinuing probabilistic
antibiotic treatment
A need to be confirmed by RCT

Crit Care Med, 2017



Role of bronchoscopy SNUHE somgqaasa

A Contrary to recent HAP/VAP CPG

I Noninvasive sampling with
semiquantitative (_:ultures is the preferred BIDSA
methodology to diagnose VAP

. . . Management of Adults With Hospital-acquired and
(Weak recommendat|0n1 Very |OW - Clua“ty eVldence Ventilator-associated Pneumonia: 2016 Clinical Practice
Guidelines by the Infectious Diseases Society of America
and the American Thoracic Society

.hﬂ C. Kalil 1+ MrkLMlnrﬂq“Mh el Klom pnwhm.u.n.-n m&mq anyRPI 1. a M. Napali mm Pnnn,
rdi Cars " Santi File

I For patients with suspected VAP whose
invasive quantitative culture results are
below the diagnostic threshold for VAP,
we suggest that antibiotics be withheld
rather than continued

(weak recommendation, very low -quality evidence)

‘Women's Hospital, Queensland, and "Schaol of Medicine and Ph
Denver, Colurads; and ™Degartment of Clinical Epidemiology and

CID/AJRCCM, 2017



r-tive RBAL: early discontinuation of ABX

Retrospective, observational cohort. Clinically VAP suspects (N=89)

Negative guantitative bronchoscopy culture (<104 colony forming units/mL)
Early discontinuation (N=40) vs. Late discontinuation (N=49)

Primary outcome: Hospital mortality

SNUH® =gagaeaa

Early Discontinuation Late Discontinuation

(GEX:11)] (n =49)
| Hospital mortality 10 (25) 15 (30.6) 0642 |
Clinical Pulmonary Infection Score on day of culture 4(2,5.5) 4(3,5.25) 0523
finalization (median, 25% to 75%)
Signs/symptoms
Abnormal temperature persisted 15 (48.4) 21(61.8) 0.324
Abnormal WBC persisted 20 (69.0) 23 (65.7) 1.00
Abnormal Pao,:Fio, ratio persisted 21 (75) DT (L) 1.00
Sputum purulence persisted 24 (66.7) 34 (80.9) 0.196
| Superinfection® 9 (225) 18 (42.9) 0.008 |
Bacteremia 1(2.6) 3(71) 0616
| Respiratory infection 4 (10.0) 12 (28.6) 0036 |
Bacteriuria 3(75) 3(71) 1.00
I Multidrug resistant superinfection 3(75) 15(35.7) 0.003 I

+ Early discontinuation : antibiotics stopped within 1 day of final negative culture report
discontinuation : antibiotics stopped of final negative culture report

Crit Care Med, 2013



Where is the dependent area? RBG SNUH® sengaomss
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Where is the dependent area? LBG6 SNUH® samgausss
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Problem of Chest X -ray: poor sensitivity (32~77.7%) <yuue

spiration events including aspiration
Aspirati ts includi irati
pneumonia and chemical pneumonitis

i |

Hospital-acquired or long-term
care—acquired

Community-acquired

' /-i

Abnormal chest
di h
radiograp S

P B

Ab""f""a‘ chest Clear chest radiograph
radiograph Q

Clear chest radiograph

If poor dental health, If normal dental If mild-to-moderate If severe illness If no risk of MDR, If there is a risk If mild-to-moderate If severe illness
treat with ampicillin— health, treat with iliness, withhold anti-| | (patients who are treat with ampicillin—| | of MDR, treat with illness, withhold ) (patients W.ho are.
sulbactam, ampicillin— biotics and observe | |intubated or in septic sulbactam, piperacillin— antibiotics and intubated or in septic
amoxicillin— sulbactam, shock), treat amoxicillin— tazobactam, observe shoc.k), treat
clavulanate, amoxicillin— according to risks clavulanate, cefepime, according to risks
fluoroquinolone clavulanate, based on dentition fluoroquinolone levofloxacin, based on dentition
(moxifloxacin), fluoroquinolone and MDR and (levofloxacin, carbapenem and MDR and
carbapenem (levofloxacin, reassess in 48-72 hr; moxifloxacin), (meropenem, reassess in 48-72 hr;
(ertapenem) moxifloxacin), consider bron- carbapenem imipenem) consider bron-
carbapenem choscopy and BAL (ertapenem), plus either choscopy and BAL
(ertapenem), to guide decision ceftriaxone aminoglycoside to guide decision
ceftriaxone or colistin

Figure 3. An Algorithmic Approach to Antibiotic Therapy for Aspiration Pneumonia.

J Hosp Med 2019; N Engl J Med, 2019




Chest X-ray of typical Aspiration Pneumonia (AP)

SNUHY zgygoease

N Engl J Med, 2001



M/85, admitted to ICU d/t sudden desaturation

SNUHY ggugqeasy




Yes, we need to do CT S &85 0quS.C




Korean CAP CPG 2017
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3)s=cr
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Korean CAP CPG 2017
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ARIE o] of2le A9 5 B XA FAPE B7Rs Stk YA d Ask 9 Bl
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Why not for AP?

Z CHEST

\»0905 for Dx of pneumonia

h Critical Care |

Lung Ultrasound for Early Diagnosis of M) oo
Ventilator-Associated Pneumonia

Silvia Mongodi, MD, PhD; Gabriele Via, MD; Martin Girard, MD; Isabelle Rouquette, MD,; Benoit Misset, MD, PhD;

Antonio Braschi, MD; Francesco Mojoli, MD; and Bélaid Bouhemad, MD, PhD
CHEST 2016; 149(4):969-980

KEY WORDS: diagnostic imaging; echo; ventilator-associated pneumonia

» Subpleural foci of infection
- Small, rounded hypoechoic
images

+ Dynamic air bronchogram
whitish consolidations




Proposed algorithm for aspiration event

SNUH® =gagaeaa

Witnessed or
Suspected Aspiration

Acute Respiratory failure

| A |

Intubation and Intubation not
Mechanical ventilation required

Humidifed oxygen
Bronchodilators
Raise head of bed

Bronchoscopy
BAL/Quantitative cultures

Broad spectrum antibiotics

Lung US

Y i
L Crit Care Med, 2011




Antibiotic Treatment

SNUHY =gxgq

TABLE 2. EMPIRICAL ANTIBIOTICS RECOMMENDED
FOR THE MosT COMMON ASPIRATION SYNDROMES.

Table 1. Antibiotic Treatment of Aspiration Pneumonia.*

SYNDROME AND
CuinIcAL SITUATION

Aspiration pneumonitis
Signs or symptoms
lasting >48 hr

Small-bowel obstruc-
tion or use of ant-
acids or antisec-
retory agents

Aspiration pneumonia

Community-acquired
pneumonia

Residence in a long-
term care facility

Severe periodonral dis-
ease, putrid sputum,
or alcoholism

AnTiBloTIc (UsuaL Dosg)*

Levotloxacin (500 mg/day)t or ceftriaxone
(1-2 g/day)
Levotloxacin (500 mg/day)t or ceftriaxone

(1-2 g/day) or ciprofloxacin (400 mg every

12 hr) or piperacillin-tazobactam (3.375 g
every 6 hr) or ceftazidime (2 g every 8 hr)

Levotloxacin (500 mg/day)t or ceftriaxone
(1-2 g/day)

Levofloxacin (500 mg/day)t or piperacillin—
tazobactam (3.375 g every 6 hr) or ceftazi-
dime (2 g every 8 hr)

Piperacillin—tazobactam (3.375 g every 6 hr) or

imipenem (500 mg every 8 hr to 1 g every
6 hr) or a combination of two drugs: levo-
floxacin (500 mg/day)t or ciprofloxacin

(400 mg every 12 hr) or ceftriaxone (1-2

g/day) plus clindamycin (600 mg every 8 hr)

or metronidazole (500 mg every 8 hr)

Drug
Ampicillin—sulbactam
Amoxicillin—clavulanate
Piperacillin—tazobactam
Ceftriaxone

Cefepime

Ertapenem

Imipenem

Meropenem
Levofloxacin
Moxifloxacin

Clindamycin

Gentamicin or tobra-
mycinT

Amikacin

Colistini

Vancomyciny

Linezolid

Dose, Schedule, and Route of Administration
1.5-3 g every 6 hr, intravenous
875 mg twice daily, oral
4.5 g every 8 hror 3.375 g every 6 hr, intravenous
1-2 g once daily, intravenous
2 g every 8-12 hr, intravenous
1 g once daily, intravenous
500 mg every 6 hror 1 g every & hr, intravenous
1 g every 8 hr, intravenous
750 mg once daily, intravenous or oral
400 mg once daily, intravenous or oral

450 mg three or four times daily, oral; or 600 mg
every 8 hr, intravenous

5-7 mg/kg once daily, intravenous

15 mg/kg once daily, intravenous

9 million 1U per day in two or three divided
doses, intravenous

15 mg/kg every 12 hr, intravenous

600 mg every 12 hr, intravenous or oral

=

o

x|

N Engl J Med, 2001 & 2019
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Original Investigations

Table 2.—Pretherapy Clinical Patient Information
Metronidazole- Clindamycin-
Treated Treated
Patients Patients
(N=7) (N=10)
Age, yr
Mean 36 43
Range 24-49 31-58
Metronidazole vs Clindamycin Treatment Sex, M/F 372 7/3
. ) Undquying disease
of Anaerobic Pulmonary Infection Seizures _ 4 2
Periodontitis 6 8
Failure of Metronidazole Therapy Alconol abuse ! 2
Mean duration of symptoms,
Carl A. Perlino, MD days 14 18
History of weight loss 2 7
Mean admission tempera-
ture, °C 39.0 38.7
Mean admission leukocyte
count, No./cu mm 13,700 16,900
Mean abscess diameter, cm 35 7.5

Archi Intern Med (JAMA Intern Med) 1981
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Table 3.—Bacteriologic Results* Table 3.—Bacteriologic Results*
M idazol Clindamyci Metronidazole- Clindamycin-
Treated Treated Treated Treated
Patients Patients Patients Patients
(N=T7) (N=10) (N=T7) (N=10)
Anaerobic Isolatest Aerobic Isolates
Bacteroides fragilis 2 2 None 4 3
B8 melaninogenicus 5 5 a-Hemolytic strepto- —_
s moan . 2 Homaly ) . Table 4. —Results of Therapy
B valgatus 7 - BHemolytic strepto- -
iy : - coccus . 1 Metronidazole- Clindamycin-
— - Microaerophilic Treated Tfﬁﬂt&d
B clostridiformis 1 s streptococcus 1 o
Bacteroides CDC Corynebacterium sp 1 L Patients Patients
group F-1 1 Haemophilus in- (N=7) (N=10)
Bacteroides CDC fluenza e 2 =
group F-2 . 1 Fasmophins 5p 2 Duration of fever,
Bacteroides sp 2 . 2 sseria sp 3 days 2-17* 2-61
usobacterium sp 5 Eschonchna'ooh . 1 Cure, No. (%) 3(42) 9(90)
Peptococcus pre- S pneumoniae 1 e
votti 1 Deaths, No. 1 1
P harolyti L. T -
ooy ! Phiebitis (side ef-
plOCOGCUS Sp 1 3 fect) N % 2 110}
Peptostreptococcus ec )- 0. ( ) 2( 3) ( 0)
sp 2 1 . '
Streplocoocus mor- *Includes three patients whose therapy was terminated (days 5, 8, and
blm?rum i . 1 17).
Pf:g”m”“‘e""m s Tinctudes one patient who died on day 5 of therapy.
Eubacterium lentum 1 L.
Unidentified 6 3

Archi Intern Med (JAMA Intern Med) 1981
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Reappraisal of Clindamycin IV

Monotherapy for Treatment of Mild-to- =Q - sQCe s Ce QL= Ce
Moderate Aspiration Pneumonia in

Elderly Patients*

Maiko Kadowaki, MD: Yoshiki Demura, MD, PhD: Shiro Mizuno, MD, PhD:

. . . . - . . - 3 5 7 8 10

Daisuke Uesaka, MD; Shingo Ameshima, MD, PhD; Isamu Miyamori, MD, PhD 1

and Takeshi Ishizaki, MD, PhD, FCCP

Table 4—Patient Characteristics Table 6 —Drug-Related Adverse Effects®
Hall Dose of Normal Dose of Adverse Half Dose of Normal Dose of
Characteristics SBT/ABI( SBT/ABPC Clindamyein PAPM/BP p Value Effects SBT/ABP( SBT/ABPC Clindamycin PAPM/BP
Liver disorder + 2 2 i
15 (60 17 (6S) 16 (64) 15 (82) 0.5275  Diarrhea 1

Female 10 (40) 5(32) 9(36) 7(28) Bloody bowel discharge 1
Median age, yr 83 52 82 52 0.2159  Eosinophilia
Severity of pneumania Total 4 4 3 4

Mild 10 (40) 10 (40) 9 (36) 0.7912

Moderate 15 (60} 15 (60) 16 (64)
Underlying respiratory diseases

Yes 6 (24 6(24) 10 (40) 0.5529

No 19 (76) 19 (76) 15 (60) 17 (BS)

Table 5—Treatment Effects* Table T—Antibiotic Cost
Half Dose of Normal Dose of Antibiotic Half Dose of Normal Dose of
Variables SBT/ABPC SBT/ABPC Clindamycin PAPN/BP p Value Cost SBT/ABPC*t SBT/ABPCY Clindamycin| PAPNI/BP p Value

Efficacy 19 (76) 21 (84) 19 (76) 23 (88) 0.6249  Cost
Adverse effect 4 4 3 4 09717 Yen 22,859 18,504 13952 10,420 < 0.0001
Duration of IV treatment, 83 = 3.1 8829 9.2+ 3.0 10.0 + 36 0.3550 US dollars 208.10 44370 12,70 367.50

New appearance of MRSA 5(22.7)1 0(0)§ 8 (36.4) 0225 o < 00001 vs PAPA/BP

*Data are presented as No. (%) or mean = SD! tp = 0.0253 vs clindamycin.

fp = 0.0216 vs clindamycin. 1p < 0.0001 vs normal dose of SBT/ABPC
fp = 0.0216 vs clindamycin. §p < 0.0001 vs clindamyein

§p = 0.0015 vs PAPM/BP. [[p < 0.0001 vs PAPM/BP.

|[Among the cases considered to be effective

Chest 2005
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Abx algorithm

spiration events including aspiration
Aspirati ts includi irati
pneumonia and chemical pneumonitis

Hospital-acquired or long-term
care—acquired

Community-acquired

Y

\

Y

Abnormal chest
radiograph

Clear chest radiograph

Abnormal chest Clear chest radiograph

radiograph

If poor dental health, If normal dental If mild-to-moderate If severe illness If no risk of MDR, If there is a risk If mild-to-moderate If severe illness
treat with ampicillin— health, treat with iliness, withhold anti-| | (patients who are treat with ampicillin—| | of MDR, treat with illness, withhold ) (patients W.ho are.
sulbactam, ampicillin— biotics and observe | |intubated or in septic sulbactam, piperacillin— antibiotics and intubated or in septic
amoxicillin— sulbactam, shock), treat amoxicillin— tazobactam, observe shoc.k), treat
clavulanate, amoxicillin— according to risks clavulanate, cefepime, according to risks
fluoroquinolone clavulanate, based on dentition fluoroquinolone levofloxacin, based on dentition
(moxifloxacin), fluoroquinolone and MDR and (levofloxacin, carbapenem and MDR and
carbapenem (levofloxacin, reassess in 48-72 hr; moxifloxacin), (meropenem, reassess in 48-72 hr;
(ertapenem) moxifloxacin), consider bron- carbapenem imipenem) consider bron-
carbapenem choscopy and BAL (ertapenem), plus either choscopy and BAL
(ertapenem), to guide decision ceftriaxone aminoglycoside to guide decision
ceftriaxone or colistin

Figure 3. An Algorithmic Approach to Antibiotic Therapy for Aspiration Pneumonia.

J Hosp Med 2019; N Engl J Med, 2019




Korean CAP CPG 2017
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KQ 14. X|HAIZ|EIS HEol| O|REIASE 7tHsH0| U= H0M SR LA XI= Al B-lactam/
macrolide (£ respiratory fluoroquinolone) H€ x|27} B-lactam &= X|2ECt F2
=& =2st=71? —

14-1, S Y& X288 YRR 5l Bl B-lactam HERYECHE a8 | zEC
B-lactam + azithromycin/fluoroquinolone| HERH S AHASICE

KQ 15. X|GALEIEIS HE0| O|EEIUE 70| U= HU0M SEXHA YH X2 Al B-lactam/
macrolide (£ respiratory fluoroquinolone) H2R#0| respiratory fluoroquinolone
CEQHECt F2 FE =sI=71?

15-1. B8 YA XS ER=2 k= EXi= fuoroqunolone HERE L=
B—lactam + azithromycin/fluoroquinolone®| HEQHS HEFICE
KQ 16. X|GAIZIES HEol| O[R=IAE 7ts40| U= H0M SR LUH X2 Al Legioneladl
et XI2& Z8sts A0l B2 o8 =As=717
16-1. 35 XGMZES HEF22 FEXY YHO0| 2T XM=
Legionela 20l THEt XIZE Al¥st= 20| LRSI

28 | 88k

oN
ug_n
I
0l0




IDSA/ATS HAP CPG 2016
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Table 4. Recommended Initial Empiric Antibiotic Therapy for Hospital-Acquired Pneumonia (Non-Ventilator-Associated Pneumonia)

Not at High Risk of Mortality” and no

Factors Increasing the Likelihood of Not at High Risk of Mortality” but With Factors High Risk of Mortality or Receipt of Intravenous
MRSAb€ Increasing the Likelihood of MRSA®® Antibiotics During the Prior 90 d*¢
One of the following: One of the following: Two of the following, avoid 2 f-lactams:
Piperacillin-tazobactam® 4.5 g IV g6h Piperacillin-tazobactam® 4.5 g IV géh Piperacillin-tazobactam® 4.5 g IV g6h
OR OR OR
Cefepime® 2g IV g8h Cefepime® or ceftazidime® 2 g IV g8h Cefepime® or ceftazidime? 2 g IV g8h
OR OR OR
Levofloxacin 750 mg IV daily Levofloxacin 750 mg IV daily Levofloxacin 750 mg IV daily
Ciprofloxacin 400 mg IV g8h Ciprofloxacin 400 mg IV g8h
OR OR
Imipenem® 500 mg IV g6h Imipenem® 500 mg IV g6h Imipenem® 500 mg IV g6h
Meropenem® 1g IV g8h Meropenem® 1 g IV g8h Meropenem® 1 g IV g8h
OR OR
Aztreonam 2 g IV g8h Amikacin 15-20 mg/kg IV daily

Gentamicin 5-7 mg/kg IV daily
Tobramycin 5-7 mg/kg IV daily

OR
Aztreonam® 2 g IV g8h

Plus: Plus:

Vancomycin 15 mg/kg IV g8-12h with goal to target Vancomycin 15 mg/kg IV g8-12h with goal to target 15-20 mg/mL
15-20 mg/mL trough level (consider a loading trough level (consider a loading dose of 25-30 mg/kg IV x 1 for
dose of 25-30 mg/kg x 1 for severe illness) severe illness)

OR OR

Linezolid 600 mg IV g12h Linezolid 600 mg IV q12h

If MRSA coverage is not going to be used, include coverage for MSSA

Options include:

Piperacillin-tazobactam, cefepime, levofloxacin, imipenem,
meropenem. Oxacillin, nafcillin, and cefazolin are preferred for the
treatment of proven MSSA, but would ordinarily not be used in an
empiric regimen for HAP.

If patient has severe penicillin allergy and aztreonam is going to be used
instead of any B-lactam-based antibiotic, include coverage for MSSA.

Abbreviations: HAP, hospital-acquired pneumonia; IV, intravenous; MRSA, methicillinresistant Staphylococcus aureus; MSSA, methicillin-sensitive Staphylococcus aureus.




2014-15 KONIS situation
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MNo. of resistant /

Crganism total isolates (%)
Methicillin-resistant Sfaphylococcus aureus 269 / 313 (85.9)
Vancomyein-resistant Enferococcus faecalis 7/ 167 ( 4.8)
Vancomycin-resistant SZnferococcus faecium 127 / 248 (51.2)
Cefotaxime=-resistant Sscherichia coli 70/ 147 (47.8)
Cefotaxime-resistant Klebsiella pneumeoniae 112 / 195 (66.3)
Ciprofloxacin-resistant Sscherichia coli 79 / 147 (B2.7)
Ciprofloxacin-resistant Alebsiella pneumoniae 99 / 199 (49.7)
Imipenem=-resistant FPseudomenas aeruginesa 53/ 123 (42.1)

Imipenem-resistant Acinefobacter baumanniy 364 /407 (B2.4)




Recent KONIS data of MDR pathogens

Table 4. Antimicrobial resistance rates(%) of major isolated pathogens
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2006 2007-2008  2008-2009  2009-2010  2010-2011  2011-2012  2012-2013  2013-2014  2014-2015 2015-2016

MRSA 92.4 89.7 88.9 91.3 90.4 89.1 86.6 87.6 8.9 83.1
IRAB 43.6 65.1 68.9 82.5 84.8 86.9 83.1 88.2 89.4 90.2
100

70

Rates (%)

50

30
2006 2007-2008 2008-2009 2009-2010 2010-2011 2011-2012 2012-2013 2013-2014 2014-2015 2015-2016

~0=MRSA(%) ~@~IRAB(%)

Figure 1. Antimicrobial resistance rates(%), 2006—2016
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A 30% to 60% of antibiotics prescribed in ICUs are unnecessary,
iInappropriate, or suboptimal

A Over prescribing and misprescribing antibiotics
A growing challenges of antibiotic - resistant bacteria

A Antibiotic consumption

A emergence and dissemination of resistant strains in hospitals and ICUs

A Frequently occurred in AP

Crit Care, 2014



AMS In ICU: Can we do more? SNUHP smganass

A Rapid identification of intensive care unit patients with bacterial
infections

V DDx of pneumonitis vs. pneumonia
A Selection of initial antibiotic therapy
V Overuse of antibiotics

A Pharmacokinetic-pharmacodynamic -optimized antimicrobial therapy
A Antimicrobial therapy de -escalation

A Shortening treatment duration
V Not rule -out diagnosis, Role of bronchoscopy

Crit Care, 2014



Prevention strategies in specific conditions
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N Engl J Med, 2019



