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Does the patient have any of the following risk factors for mertality or
MDR gram-positive and gram-negative pathogens?

= Nead for ventilatory support due to pneumenia

= Septic shock

= Receipt of IV antibiotics within the past 30 days

T l 1
No

¥ ¥

Does the patient have a history of colonization
with and/or prior isolation of multidrug resistant
gram-negative bacilli on culture at any body site?

[ [
T 1 T 1
No Yes No Yas

¥ ¥ ¥ ¥

Is there prior culture history of
carbapenemase-resistant pathogens?

One of the following: One of the following: One of the following:
= Piperacillin-tazobactam = Meropenem = Ceftazidime-avibactam
= Cafepime = Imipenem-cilastatin = Caftolozane-tazobactam
= Imipenem-cistatin-relebactam

Is there prior culture history of
= Meropenem-vaborbactam

carbapenemase-resistant pathogens?
Add anti-MRSA therapy if any

MRSA risk factors are present
{refer to Inset)

Plus cne of the following:
= ancomycin
= Linezolid

Plus one of the following:
= Yancomycin
= Linezolid

r 1
Mo Yes

¥ ¥

One of the following: One of the following:

= Meropenem = Ceftazidime-avibactam

= Imipenem-cilastatin = Caftolozane-tazobactam
= Imipenem-cistatin-relebactam
= Meropenem-vaborbactam

Inset
Dosing of preferred antibiotics

Piperacillin-tazobactam 1 4.5 g IV every & hours

Cefepime 1 2 g IV every 8 hours
Meropenem 1 g IV every 8 hours

Imipenem-cilastatin 1 500 mg IV every & hours

Add anti-MRSA therapy if any
MRSA risk factors are present
(refer to Inset)

Add anti-MRSA therapy if any
MRSA risk factors present
(refer to Inset)

Ceftazidime-avibactam

Ceftolozane-tazobactam
Imipenem-cilastatin-relebactam

Meropenam-vaborbactam

2.5 g IV every & hours
3 g IV every 8 hours
1.25 g IV every & hours

4 g IV every 8 hours

Add anti-MRSA therapy if patient has one of the following risk factors for MRSA:
= Treatment in a unit in which >10 to 20% of 5. aureus isolates associated
with VAP are methicillin resistant
= Treatment in a unit in which the prevalence of MRSA is not known
= Colonization with and/or pricr isolation of MRSA on culture from any body site
{but especially the respiratory tract)

Anti-MRSA therapy consists of one of the following:§

Vancomydn

Linezalid

Generally 15 to 20 ma/kg every 8 to 12 hours
for most patients with normal kidney function.

Interval adjustments should be based on
AUC-guided {preferred) or trough-guided
serum concentration monitoring.

The vancomycin loading dose is based on
actual body weight; the dose is rounded to
the nearest 250 mg increment and not
exceeding 2000 mg. Within this range,

we use a higher dose for aritically ill patients.

500 mg IV every 12 hours

1 (HAP) il 8 duuc€all 4550 I apall & 3al) B lsa :(4) Jea
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Are any of the following risk factors for MDR gram-positives and
gram-negative pathogens in VAP present?

= IV antibictic use within the previous 90 days

= Septic shock at the time of VAP

= ARDS preceding VAP

= =5 days of hospitalization prior to the cccurrence of VAP

= Acute renal replacement therapy prior to VAP onsst

r 1
No Yes

¥ ¥

Does the patient have any of the following risk factors far
resistant gram-negative bacilli?

= Treatment in an ICU in which >10% of gram-negative bacilli

associated with VAP are resistant to piperacillin-tazobactam

and/or cefepime Is there pricr culture history of
= Treatment in an ICU in which local antimicrobial susceptibility cart i + 157
rates among gram-negative bacilli are not known
= Caolonization with and/or prior isolation of MDR f fe spp
or other gram-negative bacilli on culture from any body site
{but especially from respiratory tract)
r . 1 r 1
No Yes Ne Yes
v v ¥ v
One of the following: One of the following: One of the following:
= Piperacillin-tazobactam = Merocpenem = Ceftazidime-avibactam
= Cefepime = Imipenem-cil; i = Ceftol bactam

= Imipenem-cistatin-relebactam

1s there prior culture history of
I i } = Mercpenem-vaborbactam

car 15?
Add anti-MRSA therapy if any Plus one of the following: Plus cne of the following:
MRSA risk factors are present = Yancomycin = Yancomycin
(refer to Inset) = Linezolid = Linezolid
r 1
No Yes Inset
¥ ¥ Dosing of preferred antibiotics
One of the following: One of the fallowing: Piperacillin-tazobactam 1 4.5 g IV every & hours
= Mercpenem = Ceftazidime-avibactam
= Imipenem-cilastatin = Ceftolozane-tazochactam Cefepime 1 2 g IV every 8 hours
= Imipenem-cistatin-relebactam Meropenem 1 g IV every 8 hours
= Mercpenem-vaborbactam
Imi -cilastatin 1 500 s 6h
Add anti-MRSA therapy if any Add anti-MRSA therapy if any mipenem-ciia " mg W every & hours
MRSA risk factors are present | | MRSA risk factors present Ceftazidime-avibactam 2.5 g IV every 8 hours
(refer to Inset) (refer to Inset)
Ceftol. tazobactam 3 g IV every 8 hours
Imip il in-relebactam | 1.25 g IV every & hours
Meropenem-vaborbactam 4 g IV every 8 hours

Add anti-MRSA tharapy if patient has one of the following risk factors for MRSA:
= Treatment in a unit in which >10 to 20% of 5. sureus isolates associated
with VAP are methicillin resistant
= Treatment in a unit in which the prevalence of MRSA is not known
= Colonization with and/or prior isolation of MRSA on culture from any body site
{but especially the respiratory tract)

Anti-MRSA therapy consists of one of the following: &

Vancomycin Generally 15 to 20 mg/kg every 8 to 12 hours
for most patients with nermal kidney function.

Interval adjustments should be based on
AUC-guided (preferred) or trough-guided
serum concentration monitoring.

The vancomycin loading dose is based on
actual body weight: the dose is rounded to the
nearest 250 mg increment and not exceeding
2000 mg. Within this range, we use a higher
daose for critically ill patients.

Linezolid 500 mg IV every 12 hours

1 (VAP) dially ddagiyall A5 Y adl) 30l Loy sa 1(5) Jsa
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(Abstract) &<y dadiy (adta)

Background: Nosocomial pneumonia is a common cause of hospital-related
morbidity and mortality across the world. The high prevalence of nosocomial
pneumonia due to multidrug-resistant (MDR) Gram-negative pathogens has led
to a re-introduction of colistin.

Aim: This study aims to compare the effectiveness and safety of aerosolized plus
intravenous colistin with intravenous colistin alone in patients with nosocomial
pneumonia due to MDR Gram-negative bacteria.

Materials and methods: This was a cross-sectional study of adults with
nosocomial pneumonia who received intravenous colistin alone or in
combination with aerosolized colistin at Al-Assad and Al-Mouassat University
Hospitals, Damascus, Syria during the period between October 2022 and
October 2023. The primary endpoint was clinical cure at end of therapy.
Secondary endpoints included in-hospital mortality, hospital length of stay,
neurotoxicity, and nephrotoxicity.

Results: In total, 109 patients were included in this study: 42 patients received
aerosolized plus intravenous colistin and 67 patients received intravenous
colistin alone. Baseline characteristics were similar between the two groups.
Clinical cure was achieved in 27 (64.3%) patients who received aerosolized plus
intravenous colistin and 30 (44.8%) patients who received intravenous colistin
alone (P = 0.047). In-hospital mortality (46.3% vs. 35.7%, P = 0.277) was higher
In patients who received intravenous colistin alone, but the difference was not
significant. Nephrotoxicity occurred in 21% of patients who received aerosolized
plus intravenous colistin and in 26.8% of patients who received intravenous
colistin alone (P = 0.521).

Conclusion: Aerosolized colistin can be considered as salvage therapy as an
adjunct to intravenous administration for the treatment of patients with
nosocomial pneumonia due to MDR Gram-negative pathogens.
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