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 Background questions
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- (3) apply

» Foreground questions
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— (2) search data
* a. Summary
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* c. Synthesis
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Background Question

What is Colistin ?



Colistin

a group of basic polypeptide antibiotics that
iInhibit only aerobic gram-negative bacteria.
binding to phospholipids in the cytoplasmic
membrane, with disruption of membrane

permeability, macromolecular and ion
disequilibria, and cell lysis.

Intrinsic resistance is caused in part by inability
of the drug to gain access to the cytoplasmic
membrane; acquired resistance is rarely
observed.



Colistin

* The potency and spectrum of activity of
polymyxin are similar to those of the
aminoglycosides.

* because of more marked nephrotoxicity, only
polymyxins B and E (colistin) are used clinically.
* Polymyxin E (colistin)

— a parenteral agent for the treatment of infection
caused by multiply resistant, nosocomial pathogens



Adverse Drug Reactions

 after topical or oral administration, Adverse reactions are
uncommon, although nausea, vomiting, and diarrhea are
caused by administration of large doses ( 600 mg) by
mouth.

« parenteral administration, side effects are similar to
those caused by aminoglycosides.
— Reversible dizziness
— paresthesias especially affecting the face
— incoordination caused by vestibulotoxicity and proteinuria
— microscopic hematuria
— progressive azotemia
— acute tubular necrosis

— Respiratory paralysis owing to heuromuscular blockade occurs
rarely;



Foreground Question

Patient / Problem

Patient with nosocomial pneumonia
associated with

multidrug-resistant Pseudomonas
aeruginosa use colistin

Intervention Inhalation
Comparison parenteral administration
Outcome Effectiveness

Time

Not confined
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. UploDate.
Summaries \UpreDate

Key words: nosocomial pneumonia, multidrug-resistant
Pseudomonas aeruginosa, colistin, inhalation, parenteral

I UpToDate. hosocomial pneumonia mulfidrug | Al Topics w

Mew Search PatientInfo What's New Calculators

Search Results for "nosocomial pneumonia multidrug-resistant Pseudomonas aeruginosa colistin inhalation parenteral”

= All Topics
_ Adult
» Epidemiology. pathogenesis, micrabiology, and diagnosis of hospital-acquired, ventilator-associated, and healthcare-
- Pediatric . 5
associated pneumania in adults
e » Treatment of Pseudomanas aeruginosa infections
. Graphics |

« Colistin: An overview

* Pseudomonas aeruginosa pneumonia

» Cystic fibrosis: Antibiotic therapy for lung disease
* Colistin (colistimethate). Drug information

 Treatment and prevention of Acinetobacter infection



I UploDate.

Summaries

* Empiric coverage for patients WITH
risk factors for MDR pathogens —

— Addition of an alternative agent, such as
intravenous colistin, may be appropriate if
highly resistant Pseudomonas spp or
Acinetobacter spp Is suspected.

— In some cases, inhaled colistin may be
appropriate as adjunctive therapy in
combination with systemic antimicrobials
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Synopses: ACP Journal Club’

Key words: nosocomial pneumonia, multidrug-resistant
Pseudomonas aeruginosa, colistin, inhalation, parenteral

ACP Journal Club’

Products & Services

The Best New Evidence for Patient Care™
Current Table of Contents Past Issues Search Subscribe

® About ACP Journol Club m Centact Us Site Map/Help Classifieds |

Search ACP Journal Club

nosocomial pneumonia multidrug-resis[ Search ]

Search Help

Your search - nosocomial pneumonia multidrug-resistant
Pseudomonas aeruginosa colistin inhalation parenteral -
did not match any documents.

Suggestions:

= Make sure all words are spelled correctly.
= Try different keywords.
» Try more general keywords
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Parenteral and Inhaled Colistin for Treatment
of Ventilator-Associated Pneumonia

Peter K. Linden' and David L. Paterson’

'Abdominal Organ Transplant Intensive Care Unit, Department of Critical Care Medicine, and 2Division of Infectious Diseases, University of
Pittsburgh Medical Center, Pittsburgh, Pennsylvania



Table 1. Clinical and microbiological response rates from recent clinical studies of colistin for the treatment of pneumonia due to
Pseudomonas aeruginosa or Acinetobacter baumannii

Microbiological
Infecting organism Clinical response, [8SpONse, Superinfections,

First author [reference], year (no. of patients) ~ Comparator no./total (%) no./total (%) 0.
Levin [9], 1999 P aeruginosa (6); None 520 (26) A for pneumonia 0

A. baumannii (14)
Gamnacho-Montero [10], 2003 A, baumannii {14) Imipenem 12121 (57) 6/9 (67) 0
Linden [12], 2003 P aeruginosa (18) ~ None 11/18 (61) 6/18 (33) 3
Markou (1], 2003 P aeruginosa (1) None 915 (60) 8/15 (53) 0

A. baumannii (4
Kasiakou [13], 2005 P aeruginosa (8 None 10/18 (56) NA 0

A, baumanni (10)

NOTE. NA, not available,



Table 2. Incidence of nephrotoxicity and neurotoxicity in recent clinical trials of colistin
for treatment of pneumonia and other infections.

Incidence of Incidence of

nephrotoxicity, § neurotoxicity,

First author [reference], year no./total (%) no./total Treatment discontinuation
Levin [9], 1999 4/21 (19)° None None
Garnacho-Montero [10], 2003 5/14 (36)° None None
Linden [12], 2003 NA® 1/23 In 1 patient, because

of neurotoxicity
Markou [11], 2003 3/21(14)° None None
Kasiakou [13], 2005 4/50 (8)° None None

NOTE. NA, not applicable.

? Defined as an increase in creatinine level during treatment in patients with a normal creatinine level at
baseline.

® Defined as a serum creatinine level >2.0 ma/dL, a decline in calculated creatinine clearance of >50%
from baseline, or the need for renal replacement therapy.

“ Defined as a requirement for renal replacement therapy (21/23 undergoing renal replacement therapy
at baseline).

9 Defined as an increase in serum creatinine level of >1.0 mg/dL or renal replacement therapy.

® Defined as an increase in creatinine level of >50% from baseline to >1.3 mg/dL or renal replacement
therapy.



Efficacy of aerosolized colistin In
pneumonia

» Colistin delivery to the lungs via
aerosolization (or nebulization)
— often in combination with oral quinolone

— chemoprophylaxis in patients with cystic
fibrosis who are colonized with multidrug-
resistant P. aeruginosa

— adjunct to parenteral antipseudomonal
antibiotics for pneumonia



Efficacy of aerosolized colistin In

pneumonia

In a small retrospective study of 8 patients with
— pneumonia due to A. baumannii (n = 7)

— P. aeruginosa (n =1)

aerosolized colistin (1.5 million-6 million U/day
in 3 or 4 divided doses)

— administered for a mean of 10.5 days (range, 3—-32
days)

— In conjunction with systemic colistin or other
effective antibiotics

The cure rate was 7 (88%) of 8
higher than the cure rate for
Michalapoulos A, Kasiakou SK, Mastora Z, et al. Aerosolized colistin for

the treatment of nosocomial pneumonia due to multidrug-resistant gram-
negative bacteria in patients without cystic fibrosis. Crit Care 2005;9:53-9.



Efficacy of aerosolized colistin In
pneumonia

 Hamer reported improvement in 3
patients with VAP, which was temporally
related to the addition of aerosolized
colistin to antipseudomonal systemic

therapy

Hamer DH. Treatment of nosocomial pneumonia and tracheobronchitis caused by multidrug-
resistant Pseudomonas aeruginosa with aerosolized colistin. Am J Respir Crit Care Med

2000;162:328-30.
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RESEARCH ARTICLE Open Access

A retrospective observational study on the
efficacy of colistin by inhalation as compared to
parenteral administration for the treatment of
nosocomial pneumonia associated with
multidrug-resistant Pseudomonas aeruginosa

Reinout Naesens', Erika Vlieghe?, Walter Verbrugghe?, Philippe Jorens® and Margareta leven'



Background

Pseudomonas aeruginosa

— second most common cause (17%) of nosocomial pneumonia

— the most common multidrug-resistant (MDR) gram-negative
pathogen causing pneumonia in hospitalized patients

Until recently, the polymyxin class was mainly used via

iInhalation

— to treat high-density respiratory tract colonization due to MDR P.
aeruginosa in patients with cystic fibrosis

— since this class was thought to be unacceptably toxic when
administered parenterally

In recent years, colistin was observed to be probably

less toxic than previously proposed

— an acceptable efficacy to MDR gram-negative bacteria



Background

» Colistin is used as last treatment option for
pneumonia associated with multidrug-
resistant (MDR) Pseudomonas spp..

 Literature about the best administration
mode (inhalation versus parenteral
treatment) is lacking



Methods

* A retrospective study of

— 20 intensive care patients with a pneumonia
associated with MDR P. aeruginosa

— receiving colistin sulphomethate sodium (Colistineb®)
— between 2007 and 2009 was performed.
— performed at the Antwerp University Hospital

* A strain was considered multidrug-resistant

— If it was resistant to at least 6 of the following
antibiotics: piperacillin-tazobactam, ceftazidime,
cefepime, meropenem, aztreonam, ciprofloxacin, and
amikacin.



Methods

« The administration mode, predicted mortality
based on the SAPS3 score, SOFA score at
onset of the colistin treatment, clinical and
microbiological response, and mortality during
the episode of the infection were analysed.

» statistical analysis of respectively the predicted
mortality/SOFA score and mortality rate

— non parametric Kruskal-Walllis and Fisher's Exact test



Methods

* nosocomial pneumonia was defined

— pneumonia that occured = 48 hours after
hospital admission

* Pneumonia was diagnosed by
— a new pulmonary infiltrate

— at least 2 of the following criteria:

 fever > 38°C, leukocytosis > 11,000 cells/mm3, or
purulent respiratory secretions



Methods

* The etiology of the pneumonia was
established by
— isolation of the organism from
* blood cultures

» from endotracheal aspirates
* mini-BALs irrespective of the bacterial count.



Methods

 |CU physicians decided to treat patients
with parenterally administered colistin,
together or without inhalation,

— when they estimated that the infection was
"more severe" or if another infection focus
with P. aeruginosa was present.

» Patients were excluded for analysis
— if they received < 2 days of colistin therapy.



Methods

 favorable clinical response was defined

— a resolution of presenting symptoms and
signs at the end of the treatment

» unfavorable clinical response was defined

— persistence or worsening of presenting
symptoms and signs



Methods

* Renal function was monitored by serial
measurement of the serum creatinine level.
Creatinine at the onset of the colistin therapy,
maximal creatinine during the colistin therapy,
and prior renal replacement therapy (RRT) were
recorded

* Renal failure was defined following the RIFLE
criteria as described by Hartzell et al

* Neurotoxicity rates were not determined
because of the lack of objective criteria in our
patients.



Methods

e Colistin administration

 intravenously
— 62500 IU/kg/day in 3 to 4 divided doses
— adjusted for creatinine clearance if necessary

* |nhalation
— 2 mlU/aerosol t.i.d

— In mechanically ventilated patients

« standard nebulizers for the ventilators used:

— Servo Ultra Nebulizer 145/345 for the Servo-I (Maquet, Solna,
Sweden)

— the 84 12 935 nebulizer for the Drager Evita 4 Ventilator
(Drager, Lennik, Belgium)
— spontaneous breathing

« optimal aerosol particle deposition was executed by standard
delivery system (Cirrus drug nebulizer, Intersurgical,
Berkshire, UK).



Result

Table 1 Patient characteristics of the different treatment groups

Inhalation  Parenteral + Parenteral All patients treated by p-value (difference between
Inhalation Inhalation groups?)
Number of patients (medical-surgical) 6(1-5  9(54) 5G2 15 /
Age (years) 625 (15-84) 679 (59-76) 648 (46 657 (15-84) 091
7)
Gender (Male %) 66.7% 778% 600%  58% 083
SOFA-score at admission 5229 64(0-15) 100 (3-13) 159 (2-15) 018
SOFA-score start colistin 63(1-15 67 (1) 60 (39 |65 (1-15) 087
SAPS3-score 807 (70-88) 8038 (70-95) 790 (73- 1807 (70:95) 092
8)
Length of stay (days) 550(19-  730(16-141) 40029 658 (16-141) 016
103) o4)
Time between admission and development of the pneumonia 280 (7-75)  25.1 (8-68) 196 (13- 167 (7-75) 099
(days) 2)
Treatment duration (days) 212 (6-%) 193 (346) 20928 225 (3-%) 087
Creatinine at onset colistin; RRT patients excluded (mg/dL) 08(07-12) 23 (0947) 09 (08-1.0) |16 (0.7-47) 039
Creatinine during colistin therapy; RRT patients exluded (mg/dL) | 1006:13)  26(1.1-58) 191920 |19 (06:58) 036
Number of RRT patients 26 409 25 6/15 /

Data are presented as mean values with the range between brackets. RRT: renal replacement therapy.



Table 2 Outcome of the different treatment groups

Result

Treatment ~ Number of patients with P. Clinical failure

Clinical failure when susceptible - Microbiological

Favorable clinical response ~ Mortality

groups aeruginosa susceptible to when only to colistin and at least one failure
colistin AND one beta-lactam  susceptibleto ~ other antibiotic agent
colistin
Inhalation ~ 4/6 072 0/4 55 6/6 0/6
I no control
data
Inhalation +  3/9; 1/9 was susceptible to 15 1/4 9/9 119 39
Parenteral aminoglycosides
Inhalation and  8/15 17 118 1414 13/15 315
inhalation +
parenteral
Parenteral 25 3 112 55 25 55
D= 006 a compared to the  p= 0,002 as compared to the
inhalation group inhalation group;

p =027 as compared to the  p=0.03 as compared to the
parenteral + inhalation group  parenteral + inhalation group;
p =007 as compared to both  p = 0,003 as compared to both
the inhalation and inhalation + the inhalation and inhalation +
parenteral group parenteral group




Discussion

* The higher response rate of 100% (6/6) (p =
0.06) in colistin inhalation group B AR5 5 IR

— easily treat parenterally when they estimated that
the infection was "more severe" or if another
iInfection focus with P. aeruginosa was present

« even though the clinical conditions (according to the
SOFA and SAPS3 score) of all patient groups were
comparable,

— 4 out of 6 strains were susceptible to a beta-lactam
« which was also part of the patients' antibiotic regimen.

— the efficacy of aerosolized colistin in pneumonia
miaht have contributed to the result.




Conclusion

e aerosolized colistin

— promising adjunct when used in combination
with parenteral therapy (colistin or beta-
lactams) over parenteral therapy alone.

» Since colistin is a last-line drug for
iInfections with highly resistant
Pseudomonas spp., there is an urgent

need for randomized, controlled trials to
further delineate its role in the ICU setting.
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Thank You for Your Attention!



