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• Key Question 

For patients with pseudomonas infection after confirming the 
culture result, should be considered for combination antibiotics?



• Proportion & resistance of Pseudomonas in HAP/VAP

• Role of combination therapy versus monotherapy in definitive 
therapy for pseudomonas
• HAP/VAP 

• Bacteremia

• MDR 



Proportion & resistance of 
pseudomonas in HAP/VAP



v

Am J Respir Crit Care Med Vol 184. pp 1409–1417, 2011

A prospective surveillance study 
73 hospitals in 10 Asian countries from 
2008–2009. 
A total of 2,554 cases with HAP or VAP 
in adults were enrolled and 2,445 
bacterial isolates were collected from 
1,897 cases



•전체 17%

• Gram (-) 중 21.6%

Tuberc Respir Dis 2021;84:317-325

from June 1 to December 31, 2019 13 
hospitals

국내



Journal of Global Antimicrobial Resistance 29 (2022) 527–533

In 2017–2019, up to 100 consecutive, aerobic Gram-negative LRTI isolates were collected per
year at each of 37 hospitals



J Thorac Dis 2014;6(2):134-142



J Korean Med Sci. 2021 Nov 8;36(43):e273

retrospectively reviewed the medical 
records of patients with P. 
aeruginosa bacteremia admitted to 
Inje University Busan Paik Hospital, 
Busan, South Korea, from January 
2009 to October 2020

국내



1) CRPA : when resistance or intermediate 
resistance was confirmed with one or 
more carbapenems having 
antipseudomonal activity 

2) MDRPA :  when the organism was not 
susceptible to one or more agents in at 
least three antimicrobial categories

3) XDRPA : when the organism was not 
susceptible to at least one agent in all 
but two or fewer antimicrobial 
categories

4) pandrug-resistant P. aeruginosa 
(PDRPA) : when the organism was not 
susceptible to all antimicrobial 
categories

국내



J Korean Med Sci. 2021 Oct 25;36(41):e251

A multicenter prospective 
observational cohort study was 
conducted among patients
with HAP/VAP admitted to the 
medical intensive care unit of 5 
tertiary referral centers between
August 2012 and June 2015

국내



Micek et al. Critical Care (2015) 19:219 



Role of combination therapy versus 
monotherapy – definitive

HAP/VAP



Crit Care Med 2007 Vol. 35, No. 8

Empiric/Definitive -VAP

2002-2005



Between 1994 and 2014, all 100 patients with VAP 
caused by P. aeruginosa in our intensive care unit (ICU) 
were included in a retrospective cohort study to 
evaluate the prognostic impact of initial combination 
antibiotic therapy, France

De-escalation – VAP

Infectious diseases, 2017, vol 49, no.5, 396-404



Role of combination therapy versus 
monotherapy – definitive

bacteremia



Antimicrob Agents Chemother 2017; 61: e02671-16

prospectively ascertained cohort of 2,659 
hospitalized patients with BSI 
over a 13-year period from a single center in USA



J Korean Med Sci. 2021 Nov 8;36(43):e273국내

retrospectively reviewed the medical records of patients with P. aeruginosa bacteremia
admitted to Inje University Busan Paik Hospital, Busan
from January 2009 to October 2020



CID 2013;57(2):208–16

A post hoc analysis of patients with PA 
bacteremia carried out in 10 public 
hospitals located in 4 areas of Spain
between January 2008 and December 
2009

Empiric/Definitive -bacteremia



Park et al. BMC Infectious Diseases 2012, 12:308

• The 28-day mortality was significantly higher in the inadequate therapy group than the 
adequate therapy group (68.6% [24/35] vs. 41.5% [27/65], p =0.01)

• Multivariate logistic regression analysis identified the absence of septic shock at the time 
of bacteremia (AOR, 0.07; 95% CI, 0.01-0.49; p = 0.008), and combination therapy (AOR, 
0.05; 95% CI, 0.01-0.34; p = 0.002, univariate OR 0.38 (0.14-1.06)) as variables that were 
independently associated with decreased all-cause 28-day mortality

국내

retrospective cohort study, Asan medical cencer
n=100

Empiric/Definitive -bacteremia



International Journal of Antimicrobial Agents 59 (2022) 106512

Definitive – bacteremia or pneumonia



Role of combination therapy versus 
monotherapy – definitive

Antibiotics selection



Diagnostic Microbiology and Infectious Disease 93 (2019) 346–348

single-center, retrospective, cohort study conducted from January 2002 through December 2015
in an 850-bed academic teaching hospital in Houston, Texas

aminoglycoside



Among patients infected with P. aeruginosa, resistance was more likely to develop in patients treated with imipenem 
compared with those treated with TZP or cefepime (Figure 5; OR 2.64, 95% CI 1.08-6.44, I 2=0%)

Patients treated with imipenem were more than twice as likely to experience clinical failure in 
pneumonia caused by P. aeruginosa (Fig. 3; OR 2.64, 95% CI 1.51-11.12, I 2=44%)

International Journal of Antimicrobial Agents 52 (2018) 451–458
carbapenem



Clin Infect Dis . 2020 May 23;70(11):2270-2280. 

Carbapenem - bacteremia

retrospective, observational, multinational, and multicenter cohort study
from 25 centers in 9 countries across Europe, Australia and Israel
hospitalized patients from 1 January 2009 until 31 October 2015



Clin Infect Dis . 2020 May 23;70(11):2270-2280. 

Carbapenem - bacteremia



b

Am J Respir Crit Care Med Vol 188, Iss. 1, pp 69–76, Jul 1, 2013

Quinolone -VAP
From January 1997 to August 2011
retrospective analysis of observational study using data 
prospectively entered into a multicenter database 
12 French ICUs



Raman et al. Antimicrobial Resistance and Infection Control (2018) 7:79 

MDR Risk

quinolone/carbapenem



Eur J Clin Microbiol Infect Dis (2017) 36:1187–1196

All cases of P. aeruginosa bacteraemia (n = 292)
in southwest Skåne County, Sweden (years 
2005–2010, adult population 361,112) and the 
whole county (2011–2012, 966,130) were 
identified. Available medical and microbiological 
records for persons aged 18 years or more were 
reviewed (n = 235)

Ciprofloxacin combination - bacteremia



Role of combination therapy versus 
monotherapy – definitive

MDR



In vitro



Savoldi et al. BMC Infectious Diseases (2021) 21:545

Colistin based

Network meta-analysis 
could not be performed for 
any of the selected 
outcome given the
presence of too many 
disconnected components



Antimicrob Agents Chemother 2015;59:6575–6580

a retrospective analysis of a cohort 
study at two tertiary-care teaching 
hospitals in Porto Alegre, Brazil

8/101

Colistin based 
– critically ill 

the combination of polymyxin B with an antimicrobial lacking in vitro 
activity, mainly one of the carbapenems, was able to significantly and 
importantly decrease the risk of mortality in critically ill patients infected 
by XDR A. baumannii or P. aeruginosa



Colistin based

International Journal of Antimicrobial Agents 35 (2010) 194-199

October 2000 to May 2005, retrospective cohort study, Greece



Lancet Infect Dis 2018; 18: 391–400

Colistin based

A randomised controlled 
superiority trial 
six hospitals in Israel, 
Greece, and Italy 
Oct 1, 2013, and Dec 31, 
2016



Scientific Reports (2019) 9:15290 

Colistin based



Management of Adults With HAP/VAP; ATS/IDSA guideline 2016



Novel beta lactams

Although a newer b-lactam may be 
considered for empiric treatment of 
MDR-PSA in some cases, these agents 
remain largely omitted from treatment 
guidelines. 

Novel beta lactam

Drugs (2021) 81:2117–2131 



Retrospective, observational cohort study performed at 6 centers in USA 
from 1 January 2010 through 30 May 2018

Novel beta lactam

Clinical Infectious Diseases 2020;71(2):304–10



cid 2021:72 (1 April) 



Clinical microbiology and infection 28 (2022) 521-547



Summary

• Pseudomonas 15-20%, Resistance increasing (MDR up to 40%)

• DST based definite therapy

• Remain septic shock or high risk for death – double (when emergent 
resistance is high and bacteremia in high risk)

• Without risk – single
• Non MDR: based on DST 

• Aminoglycoside mono x

• No need to choose carbapenem if other b-lactam is possible 

• MDR: based on DST 
• Colistin (combination in severe case?), ceftolozane/tazobactam?



Key Question

For patients with pseudomonas infection after confirming the 
culture result, should be considered for combination antibiotics?

→There is no definite evidence to choose a combination therapy in non 
severe non MDR pseudomonas pneumonia

→New beta lactam may decrease the practical use of colistin based 
combination therapy for MDR pseudomonas pneumonia
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