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HAP — HOSPITAL ACQUIRED PNEUMONIA

1NJ7ARTN TINMN 171



11'2121'7°91N49

2211, “host defense” 1 2WD 2D ND™A¥N 11IMN9N MMNYNN -
0127 OTUNMRNE™M? N9°0M

0017, 0°RT™ 20 1710 NWIRNW URTI N2TM ANR? °1IN19 o

WBC] NIN2NNN RT NPT W 21 10T ‘DN M0 0 1nnw

77 20 N0 WM DT ARMN DD 21 TN N1MIRW 211
JI0R TN

0017 3-1 NIINMNN AN*WIn N2IYN?2 0'0121 TMTLNRIRM o
T TUER
Q1I01TR 22md 0Ol o
JIRIMA9RTV0RK 01T NIRN OTN 071 71T A2 00121 »
(oropharyngeal) NT2RAIIRATTIR 112100 20 131908 -



1RAPIL

PNEUMONIA

COMMUNITY
ACQUIRED

HOSPITAL ACQUIRED VENTILATOR ACQUIRED

+48 hr. 48-72 hours of
hospitalization endotracheal intubation




LITNDT , NN ,AR12TN




Mortality and Time of Presentation of HAP
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Ibrahim. et al. Chest. 2000:117:1434-1442,



Clinical Presentation and Diagnosis
N

O Not necessarily easy to accurately diagnose HAP
a Criteria frequently include:
m Clinical
m fever ; cough with purulent sputum,
B Radiographic
B new or progressive infiltrates on CXR,

m Laboratorial
B WBC - leukocytosis or leukopenia
m CRP
m Microbiologic
B positive cultures of sputum
m BAL
m plevural fluid or blood cultures




Etiology
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Staphylococcus aureus

methicillin-resistant S.
aureus [MRSA]

Streptococcus spp

AEROBIC G- BACILLI

VIBIAZT | —
2Tl

ey -
B

Escherichia coli
Klebsiella pneumonia

Enterobacter spp
Pseudomonas

aeruginosa
Acinetobacter spp




Bacterial pathogens associated with HAP
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Type of pneumonia & Organisms
N

Organisms isolated Type of pneumonia

Hospital-acquired  Ventilator-acquired

pneumonia (%) pneumonia (%)

Klebsiella pneumoniae 4 (57.1) 46 (45.09)
Pseudomonas 3(42.8) 23 (22.54)
Acinetobacter 0 12 (11.7)
Escherichia coli 0 9(8.8)
Mixed 0 6(5.8)
Staphylococcus aureus 0 439
Streptococciis 0 2(1.9
prnieumoniae

Total 7(100) 102 (100)
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Table 4.

Recommended Initial Empiric Antibiotic Therapy for Hospital-Acquired Pneumonia [Non-Ventilator-Associated Pneumonia)

Mot =t High Risk of Mortaliby® and no
Factors Increasing te Likelihood of
MARSA™

Mot at High Risk of Mortality™ but With Factors
Increasmg the Likalhood of rARSARE

High Risk of Mortality or Receipt of Intravenous
Artibiotics Dunng the Poor 30 d™°

One of the following:
Fiperacillin-tazobactam® 4 5 g v gBh
QR

Cefepime? 2 g IV gBh

R

Levofloxacin 750 mg 'y daily

Impernem™ 500 mg IV gth
Meropenem® 1 g IV agh

One of the following:
Pipsracilintarobactam® 4 5 g IV obh
OR

Cefepime? or ceftazidime? 2 g IV g8h
OR

Levofloxacm 750 mg 1V daily
Ciprafloxacin 900 mg IV g3ah

OR

Imipesem™ 500 mg IV gdh
Mempenern" 1 agl%v gsh

R

Aztraonam 2 g I'v g8h

Plus:

Vancomycin 15 mgikg IV gE=12h with goal to target
15=20 mg'mlL trough level iconsider a loading
dose of 25-30 mg/kg = 1 for severe illness)

OR
Limezalhd 600 g 1Y gl12h

Tweo of the following, avoid 2 flactams:
Piperacillictarobactarm®™ 4.5 g IV gBh
OR

Cefepime” or ceftazidime® 2 g W g&h
OR

Levofloxacin 750 mg 1Y daily
Ciproficxacin 400 g IV g3h

OR

Imipenem® 500 mg W g&h
Mercpenem 1g v gah

OR

Armikacin 15-20 mgfkg IV daily
Gentarmicin 5-F mofkg 1 daily
Toommycm 57 malkg IV daily

OR

Azireonam” 2 g IV g8h

P lus:

Vancormycin 15 mgfg IV g8—12h with goal o @wrget 15-20 mag/mL
trough level consider a loading dose of 25-30 mglkg IV = 1 for
savara llness)

OR
Linezolid 600 mg IV ql1zZh

If MFRSA covarage is not going 1o be usad, includa coverage for MSSA

Options inchade:

Piperacillintazobactarn, cefopirma, levoiloxacing imipanam,
meropenam. Oxacillin, natolling, and cefarolin are preterred for the
treaiment of proven MSS5A, but would ordinasily not be ussd inan
empinc regimen for HAF

If patient has severe panicilin allergy and aztreonam is going o be usad
nstead ot any PHactam—based anbbictic, include coverags for MSSA.
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Table 3. Suggested Empiric Treatment Options for Clinically Suspected Ventilator-Associated Pneumonia in Units Where Empiric Methicillin-Resistant
Staphylococcus aureus Coverage and Double Antipseudomonal/Gram-Negative Coverage Are Appropriate

A. Gram-Positive Antibiotics With B. Gram-Negative Antibotics With C. Gram-Negative Antibictics With Antipseudomonal
MRSA Activity Antipseudomonal Activity: -Lactam-Based Agents Activity: Nonf-Lactam-Based Agents
Glycopeptides” Antipseudomonal penicilling” Fluoroquinolones
Vancomycin 15 mgykg IV gB8-12h Piperacillin-tazobactam 4.5 g IV g6h” Ciprofloxacin 400 mg IV g8h
lconsider & loading dose of 2630 Levofioxacin 750 mg IV g24h
mg/kg x 1 for severe ilness)
OR 0OR OR
Oxazolidinones Cephalosporing” Aminoglycosides™
Linezolid 600 mg IV q12h Cefepime 2 g IV qBh Amikacin 15-20 mg/kg IV g24h
Ceftazidime 2 g IV g8h Gentamicin 5-7 ma/fkg IV q24h
Tabramyein 57 mafkg IV g24h
OR OR
Carbapenams” Polymysxins®®

Imipenem 500 mg [V g6h®
Meropenem 1g IV q8h

OR

Monobactams'
Aztreonam 2 g IV g8h

Colistin 5 mgfkg IV x 1 lloading dose) followed by 2.5
mg x (1.5 x CrCl + 30) IV q12h (maintenance dosel [135]
Polymyxin B 2.5-3.0 mg/ka/d divided in 2 daily IV doses
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ROLE OF INHALED ANTIBIOTIC THERAPY

XIV. Should Patients With VAP Due to Gram-Negative Bacilli Be Treated
With a Combination of Inhaled and Systemic Antibiotics, or Systemic

Antibiotics Alone?
Recommendation

1. For patients with VAP due to gram-negative bacilli that are
susceptible to only aminoglycosides or polvmyxins (colistin
or polymyxin B), we suggest/both inhaled and systemic anti-
biotics, rather than systemic antibiotics alone (weak recorm-
mendation, very low-gquality evidence).

Values and Preferences: This recommendation places a high
value on achieving clinical cure and survival; it places a lower

value on burden and cost.
Remarks: It is reasonable to consider adjunctive inhaled anti-

biotic therapy as a treatment of last resort for patients who are
not responding to intravenous antibiotics alone, whether the
infecting organism is or is not multidrug resistant (MDR).



21970 TWN

_
LENGTH OF THERAPY
XXI. Should Patients With VAP Receive 7 Days or 8-15 Days of Antibiotic  XXII, What Is the Optimal Duration of Antibiotic Therapy for HAP
Therapy? {Non-VAP)?
Recommendation Recommendation

L. For patients with VAP, we recommend 47-day course of an-

L. For patients with"HAP, we recommend 4 7-day courseé of]
timicrobial therapy rather than a longer duration (strong rec-

antimicrobial therapy (strong recommendation, very low-
ommendation, moderate-quality evidence). quality evidence),
Remarks: There exist situations in which a shorter or longer
duration of antibiotics may be indicated, depending upon the

rate of improvement of clinical, radiologic, and laboratory

Remarks: There exist situations in which a shorter or longer
duration of antibiotics may be indicated, depending upon the
rate of improvement of clinical, radiclogic, and laboratory
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Vancomycin vs Linezolid

O Vancomycin dosing should be adjusted to achieve target trough

levels.
O Nephrotoxicity occurred more commonly with Vancomycin than
linezolid

O Linezolid 1s particularly preferred i hospitals 1n which a substantial
proportion of MRSA 1solates have a Vancomycin MIC >2 mcg/mL.

O An alternative to linezolid and Vancomycin 1s Clindamycin (600 mg
IV or orally three times daily), provided that the 1solate 1s known to be
susceptible



Vancomycin vs. Linezolid — Cont.

O Certain antibiotics, including the aminoglycosides and vancomycin,
have problems when 1t comes to penetration nto the lung tissue.
Linezolid, on the other hand, appears to have the ability to penetrate
from the mtervascular compartment 1nto the mterstitium of the lung as
well as 1nto the airway.



Other antibiotic considerations

O Daptomycin cannot be used to treat pneumonia because 1t does not
achieve sufficiently high concentrations 1n the respiratory tract.

O In ICU settings in which extended-spectrum beta-lactamase (ESBL)-
producing Enterobacteriaceae are found, cephalosporins should be
avoided as monotherapy - The most reliable agent 1n this setting 1s a

carbapenem

O Anaerobes — Patients who have aspirated or had recent abdominal
surgery may warrant coverage for anaerobes (clindamycin, beta-
lactam-beta-lactamase ihibitor, or a carbapenem).



Routes of Infection — Cont.

O The stomach - an important reservoir of gram-negative bacilli that can
ascend and colonize the respiratory tract.

O acid-suppressive medications like proton pump inhibitors and
histamine 2—-blocking agents were more likely to develop hospital-
acquired pneumonia than were patients who did not (5% vs 2%).




