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Pneumonia: new lung infiltrate plus clinical evidence that the infiltrate is of an
infectious origin, which include the new onset of fever, purulent sputum,
leukocytosis, and decline in oxygenation.

HAP_(hospital-acquired pneumonia): pneumonia not incubating at the time of
hospital admission and occurring 48 hours or more after admission and not
associated with mechanical ventilation.

VAP (ventilator-associated pneumonia): pneumonia occurring >48 hours after
endotracheal intubation and associated with mechanical ventilation.

VAT (Ventilator-Associated Tracheobronchitis):fever with no other cause
+increased sputum production +positive ETA culture (>106 CFU/mL) yielding
a new bacteria+no RXevidence of nosocomial pneumonia




HAP/VAP: MICROBIOLOGIC METHODS TO DIAGNOSE

« We suggest noninvasive sampling (endotracheal aspiration, spontaneous expectoration,
sputum induction, nasotracheal suctioning) with semiquantitative cultures to diagnose
VAP: Noninvasive sampling can be done more rapidly than invasive sampling, with fewer
complications and resources. Semiquantitative cultures can be done more rapidly than
quantitative cultures, with fewer laboratory resources and less expertise needed.

* For some patients in whom a respiratory sample cannot be obtained noninvasively,
there may be factors which could prompt consideration of obtaining samples invasively
(BAL, protected specimen brush [PSB] and blind bronchial sampling [mini-BAL]). Six
studies that enrolled patients with VAP, measured the discontinuation of antibiotics on
the basis of quantitative culture results, and used the following thresholds to either
diagnose or exclude VAP: a PSB of <103 CFU/mL, a BAL of <104 CFU/mL, and an ETA of
<105 CFU/MI. AB discontinuation in patients with VAP whose invasive quantitative culture
results are below the diagnostic threshold for VAP may be beneficial.

* Despite a lack of evidence showing that respiratory cultures in HAP improve clinical
outcomes, an attempt should be made to obtain respiratory samples for culture. The
rationale for this suggestion is that R pathogens lead to a significant risk of inadequate
initial empiric antibiotic therapy



HAP/VAP: Criteria to initiate AB therapy

« For patients with suspected HAP/VAP, is recommended using clinical criteria
alone to decide whether or not to initiate antibiotic therapy

« A recent trial that randomized ICU patients to a PCT-quided

AB escalation protocol vs standard of care, aiming to improve survival by
increasing early appropriate AB therapy, showed that the PCT-guided
protocol did not result in survival improvement, but resulted in a higher

number of ventilator-days and prolonged ICU stay: Jensen ju, Hein L, Lundgren B, et al.
Procalcitonin-guided interventions against infections to increase early appropriate antibiotics and
improve survival in the ntensive care unit: a randomized trial. Crit Care Med 2011, 39:2048-58.



Empiric Treatment of Clinically Suspected VAP

1) Patients who develop VAP after >5 days of hospitalization (late-onset-
VAP) are at >risk of infection with MDR organisms than patients who
develop VAP earlier in their hospitalization (early-onset-VAP).

2) Conditions of AB empirical treatment:

Cover S. aureus, Pseudomonas aeruginosa, and other gram-negative bacilli in
all empiric regimens

« Cover MRSA (vancomycin or linezolid) only in patients with any of the
following: a risk factor for antimicrobial R, patients in units with >10%-20%
MRSA, and patients in units where the prevalence of MRSA is not known

« Prescribe 2 antipseudomonal AB from different classes only in patients with
any of the following: a risk factor for AB-R, patients in units with>10% of
gram-negative isolates R to an agent being considered for monotherapy, and
patients in an ICU with antimicrobial susceptibility rates no available

« Avoid aminoglycosides if alternative agents with adequate gram-negative
activity are available
« Avoid colistin if alternative with adequate gram-negative activity is available

Ventilator-Associated Tracheobronchitis (VAT): not providing AB therapy



Risk Factors for MDR-Pathogens

Table 2. Risk Factors for Multidrug-Resistant Pathogens

Hizk factors for MDHRE VAP
Prior intrassenoes antibiotic wse within S0 d
Septic shock at time of VAP

ARDS preceding VAP
Fiwe or mone days of hospitalization prior to the cccurmence of Wa P

Acute renal replcement themapy pior 1o VAP onset
Hisk factors for BMDERE HAP

Pricr intravenous antibdotic wse within S0 d
Hisk factors for BMRSA VAP/MHAP

Pricr intravenous antibdotic use within S0 d
Hisk factors for MDR Pseudomonas VAP/HAP

Pricr intravenous antibiotic use within S0 d

Abhbreviations: ARDS, acuts reapirstory distress syndroms; HAF, hospitalbacguirsd
pnsumonia; MDOR, mubidneg resstant; MESA, methicillinresistant Sephyococous SUreus;
"WOAF, e ntilator-a s aocisted pmeunnonia.
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Antibiotics for Empiric Treatment of

Clinically Suspected VAP

Table 3. Suggested Empiric Treatment Options for Clinically Suspected Ventilator-Associated Pneumonia in Units Where Empiric Methicillin-f esistant
Staphlylococcus aureus Coverage and Double Amtipseudomonal/Gram-Negative Coverage Are Appropriate

A, Gram-Positive Antibiotics With B. Gram-Negative Antibiotics With C. Gram-Nagative Antibiotics With Antipseudomonal
MR SA Act ity Antipsaudomonal Activity : fLactam—-Basad Agents Activity: Monf-Lactam—Basad Agants
Glycopeptidas® Antipssudomonal panicillins® Flugrogquincloneas
Vancomyain 15 mg'kg IV g8-12h Piparacillin-tazobactarm 4.5 g IV gBH® Cliproflaacin 400 mg WV g8h
[considar a loading dosa of 25-30 Lavofloxacin 750 mg IV g24h
mgykg = 1 for savara ilinass)
OR OR OR
Oxazolidinonas Caphalosporins™ Aminoghycosidas™
Linezolid 800 myg IV q12h Cefepimea 2 g IV gih Amikacin 15-20 mgig IV g24h
Ceftamidirme 2 g W q8h Gentamicin 57 mgig 1V g24h
Tobrarmycin 5-7 mafkg IV g24h
OR OR
Carbapanams" Pobyrmy xins™*
Imipanam 500 mg IV gk Calistin 5 mgfkg [V = 1 lloading dosal followad by 2.5
Menopanam 1g IV gdh g = (1.5 = CrCl+ 30 1V q12h imaintanance dosa)l [135]
Palyrmyxin B 2.5-3.0 mglkgid dvided in 2 daily IV dosas
OR
Monobactams'

Aztreonam 2 g IV g8h

oo & one gran-pos Dve opton fiom oolemnd, one gam-negative opton fom oolumn B, and onegram-negative oaption from column C. Mobe that the initial doses suggested n the tabie may
mesd 1o e modibed for petents with hepatic o renal dysfunction.

Abniresations: Crll cmatinine deamnce; W, nravenous, MASA, metuciinresstant Siaphdococous sureus.

* Dieg bevwads and adpetment of docses andfor inenvals sogused.

B Extended infusmons may be appropeiate. Please see section X1 on phanmacokinetiafpha mmacody names optimizs ton of antiboiie therapy.
= On mets-analyss, minogiys o8 e Sgemens were assod Eed with lower cinical responge rates with no dflerences i modality.

= Thee diome may nesed o be bowened in e tsents weighing <70 by to peevent sedmmes

* Py ny sdines shaowld e sesanved for settings wihene fene s a high preva ience of mudtidneg s s tanos and kocal e peciise inusng ths mediscation. Dosing i= based on colistindas e activity (CBAD
T emcamipde, One million U of oolistin s eguivabent 1o about 30 mg of CBA, wihich oonnes ponds 1o about B0 mag of the peodiug colstimethate, Polymyssn B {1 mg = 10 000 wais) [136.

* I thee abeancs of ofher eplions, i@ s accepiable 1o we artsonam a3 an adunciive agent with anoiher fac am-based agent because i has diffessnt tangets within the bactedal call wall [137].



Antibiotics for Empiric Treatment of

Clinically Suspected HAP

Table 4.

Recommended Initial Empiric Antibiotic Therapy for Hospital-Acguired Pneumonia (Non-Ventilator-Associated Preumonia)

Mot at High Risk of Mortality®™ and no
Factors Incrassing thea Likalihood of
MRSA™

Mat at High Risk of Maortality™ but With Factars
Incrassing the Likslihood of MBSA™

High Riskof Morality or Receipt of Intravanous
Antibiotics During tha Prior 90 &

Ona of the followeing:
Piparacillintazobactam® 4.5 g IV gBh
OR

Cafapime? 2 g IV qBh

R

Lawofloxacin 750 mg IV daily

Imipenam® 500 mg IV g6h
Marapanam” 1 g IV gBh

Ona of tha following:
Fiparacillintazobactam® 4 5 g WV g&h
OR

Cafapime or caftazidime® 2g IV ggh
R

Lenvofloeescin 750 mg W daiky
Ciprofioxacin 400 mg IV g8h

R

Imipanam 500 mg IV gh
h"lﬂlupﬂruamd 1g W g8h

OR

Arxtresonam 2 g IV gBh

Plus:

Wancomycin 15 mafkg IV g8—12h with goal to targat
1520 mg/mL trough laval [considar a bbading
dosa of 25-30 mafkg = 1 for sewars ilinass)

OR

Line=alid 800 mg W gl12h

Twwo of the following, avoid 2 flactams:
Piparacillintazobactam® 45 g W g&h
oR

Cefapime” or caftazidima® 2 g IV g8h
OR

Lanvofloxacin 750 mg 1V daily
Ciproflcecacin 400 mg |V g8h

OR

Imipanam 500 mg IV g&h
M\Em:lq:uaruamd 1g IV g8h

oR

Amikacin 1520 mg/fkg 1V daily
Gantamicin 5—7 mag/lg IV daiby
Tobramycin 57 mgfeg W daihy

OR

Artreonam™ 2 g IV gBh

Plus:

Vancomycin 15 mafkg IV g8—12h with goal to targat 1520 magimL
trough lewal [considar a loading dose of 2530 mgfkg IV = 1 for
savara illnas=ss]

OR

Linezold 800 mg W ql1Zh

F MR SA cowarage is not going to be usad, includa cowarags for MESA.

Options includa:

Fiparacillintazobactam, cefapimea, levolfloascin, imipanam,
meropsnam. Oxsdllin, nafcillin, and cafazolin are prafamad for the
trastmeant of prowvan MES5A, but would ordinarity not be usad in an
ampiric regiman for HAP.

If patiamt has sewam panicilin allergy and aztreconam is going to ba used
instaad of amy flactam—basad antibiotic, includa covaraga for MSSA

Antresvatons: HAP, hospialacoguned poewsmonss; M mitravenous | MASA, metheclinres stant SEpivioooos s sureus MSSA, methiclin-senatiee SEphdococs us Surus

® A=k factors for monta Ty EneCiunciey messasdll Tiodr wantllatory Sapsoit dues D DinSanmones and Septec Shosck.

= e ateons for MASA opverags e b i wenos 2 nEDestc [esElnreeal Guring The preoe S0dey s, and Irea Brenl @a unel wiess the preva Bnos of MASA among 5. Surecs Solahes 05 not ks
o 15 220, Prios detecton of MASA by cultune of non-culiune SCssenang may alsd ncsase the msk of MASA, The 20% theeshobd was chasen Do Dala nce the nead foreffectve metal antibeotss
therapy against the risks of exces sive antibiobc use; hence, individual wnits can ebect ¥ 8 djes e theeshobd in accosdance with local values and peefesences . f MRS A coves geis omitted, the
anviieotes nesgien shoubd nclude covesge for MSS AL

= f patsent has Botom noreasng he Bkelhood of gram-negatiee nfecton, 2 antipeewdomonal agents are recommended. i patent has s tuectural leng deease noreasing the nek of gram-
negative infection e, Dronchectasis or cystc fibrosis], 2 antipsspdomonal apents as ssoommendsd. & high-guality Gram Stam from 8 resperatony S imen with noemenoes and
pEsCoaTnAnT GENT-egE Fee Daclll provides funher Supmoen for the dagnosis of 8 gE m-egs Tee Dreuona, mceding fenmenting &mnd mon-gheoie—fenmea g Moo gantsms

= B ternad infusseons ey e aprogsriae.

= I the abeence of otfer opbons, s scoeptable 1o e arisonam as an adjunctveagent with another fHactam—based agent becaume i has diferent targets within the bactesal osll wall [137].



« The rationale for adjunctive inhaled AB therapy is based in part upon the observation
that AB efficacy against bacteria within purulent secretions may require AB
concentrations >10-25 MIC and these levels cannot be achieved with IV therapy alone
and, therefore, the addition of inhaled AB therapy may be beneficial.

« The panel acknowledged having very low confidence in the estimated
effects of adjunctive inhaled AB therapy and recognized that there are many
important unknowns (optimum dosing, optimum delivery method,
population most likely to benefit).

« For these reasons, the panel elected to recommend adjunctive

inhaled AB therapy for patients who have VAP caused by bacteria

that are only susceptible to AB for which evidence of efficacy by the IV alone
route is the most limited (aminoglycosides or colistin), suggesting both inhaled
and systemic AB rather than systemic alone

« The panel also believes that it is reasonable to consider adjunctive
inhaled antibiotic therapy as a treatment of last resort for patients who are not
responding to IV AB alone, whether the infecting organism is or is not MDR



HAP/VAP: Optimal Duration of AB Therapy

» The panel recommend a 7-day course of antimicrobial
therapy rather than a longer duration

 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 parameters.

» We suggest using PCT levels plus clinical criteria to guide the
discontinuation of AB therapy, rather than clinical criteria alone



