Aerosolized colistin for the
treatment of nosocomial pneumonia
due to multidrug-resistant
Gram-negative bacteria
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The major HAIs

CDC 2015:

 Catheter-associated urinary tract infections
(CAUTT,; 40%)

 Ventilator-associated and healthcare-associated
pneumonia (25%),

o (Catheter-associated bloodstream infections
(CABSI; 10%),

* And surgical site infections (SSI)



Agents of nosocomial pneumonia

* Ps. acruginosa
« MRSA
* Acinetobacter baumanii

 Stenotrophomonas maltophila
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FIGURE 1
Annual incidence rates of reported hospital-acquired infections due to multidrug-resistant organisms in Hungary, 2005-10
(n=8,732)
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HAl: healthcare-associated infection; MACI: multidrug-resistant Acinetobacter baumannii; MECO: multidrug-resistant Escherichia coli;
MENB: multidrug-resistant Enterobarcter sp.; MKLE: multidrug-resistant Klebsiella sp; MPAE: multidrug-resistant Pseudomonas aeruginosa;
MRSA: methicillin-resistant Staphylococcus aureus.
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Pathogen Mortality

P.aerug or Acinetobacter 71%
Other organisms 41%



Global Pipeline Analysis for Hospital Acquired Pneumonia Drugs Market Revenue,

2012 - 2020 (USD Million)
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Consequence ?

* 0.5 — 2% of hospitalized patients.

e #1 cause of death due to nosocomial
infections.

* Mortality 25 — 50%

» Antimicrobial resistance increasing
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MDR situation 1n nosocomial pneumonia

Antimicrobial Resistance for Selected
Pathogens over Time
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Advantages of IV Colistin
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Disadvantages of IV Colistin

» After parenteral administration, colistin achieves
low protein binding, approximately 50%.

* About two thirds of CMS is eliminated as
unchanged mainly by the renal route within 24 h.

* Containing colistin >4 pg/ml killed bacteria.

* Poorly distributed to the bones, cerebrospinal
fluid, lung parenchyma, and pleural cavity.

* Nephrotoxicity and Neurotoxicity

18



 Evidence of aerosolized
colistin in MDR nosocomial
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Abstract Background: Gram-negative (G-ve) bacill, partic ularly Pseudomonas aeruginosa and Acinetobacter baumannii. are important opportunistic mukidrug-resistant (MOR) pathogens in hospitalized patients, contributing to their
maorbidity and mortalty. These organisms may still keep their sensitivity to ¢ olistin and alowed its use for these selective therapeutic indications. Objectives: The aim of the present study is to evaluate and compare the
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Age, years (mean = SD) 3.6 = Z1.9 60.5 £ 4.5 =0.05

Sex (male) n/N (%) 15/28 (54%) 7/12 (58%) >0.03

Apache II score (mean + SD) 181+ 5 19.1 £ 7 >0.05
Co morbidity n/N (%)

Cardiovascular 1 1/28(40%) 3/12(39) >0.05

Pulmonary 6/28(20%) 3/12(22%) = (.05

DM 9/28 (30%) 4/12 (29%) >0.03

Hepatic injury 2/28 {5% 1/12 (8%) >0.05

Hematological 3/28 (8%) 1/12(8%) >(0.05

Neurological 6/28(20%) 3/12(18%) =0.05
Previous hospitalization n/N (%) 6/28(20%) 312 (18%) =(.05
Previous antibiotic use n/N (%) 9/28 (30%) 412 (33%) >0.05
Duration of hospitalization until thelst day of colistin (mean + SD) 153 + 9.5 13.5 £ 7.5 >0.03
Duration of ICU stay till Ist day of colistin, (mean + SD) 98 + 4.5 1.5 £ 38 >0.05
Duration of MV till the 1st day of colistin 7.6 + 4.3 8.1 £ 6.1 >0.05
Special treatment n/N (%)

Blood transfusion 16/28 (60%) 10/12 (80%) <0.05

L-thyroxin 3/28 (10%) 2/12(16%) >0.05
Urinary catheter n/N (%) 28/28(100%) 12/12(100%) =(.05
Tracheostomy n/N (%) 14/28(50%) 7/12(58%) >(.05
Bronchoscopy n/N (%) 6/28(20%) 2/12 (18%) >(.05
1.v. colistin, days (mean + SD) 153 + 8.7 14.1 £ 94 <(.05
Dosage of i.v. colistin, IU (mean + SD) 92+ 16 8.4 + 20 =(.05
Responsible pathogens, n/N (%)

Acinetobacter baumannii 18/28 (65%) 8/12 (70%)

Pseudomonas aeruginosa 7/28 (25%) 3/12 (25%)

Klebsiella pnewmonia 328 (10%) 1/12 (12%)
Outcomes; n/N (%)

Cure 22/28 (78%) 7/12 (60%)

Mortality 8/28 (28%) 5/12 (41%)




Conclusion: Colistin 1s a reasonable safe last-
line therapeutic alternative for pneumonia due
to MDR G-ve pathogens. Aerosolized colistin
may be considered as a useful adjunctive to
1.v. colistin.

2013 Production and hosting by Elsevier B.V. on behalf of The Egyptian
Society of Chest Diseases and Tuberculosis
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Salvatore De Martino, MD; Giuseppe Bello, MD; Riccardo Maviglia, MD;

Teresa Spanu, MD; and Massimo Antonelli, MD



Fi

20
I colistin
B AS-I colistin
1%
|
10

200% 2006 2007 2008 2005 2010 2011

WA

Years

Figure 1. Temporal distribution of patients treated with TV colistin (TV cohort) and those who received
IV and AS colistin (AS-IV cohort) in the studv period. AS 5 aerosolized.
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Figure 2. Box and whisker plots showing davs of MW after onset
of VAPIn patents treated with I'V colistin (I'V cohort) and those
who received I'V and AS colistin (AS-IV cohort). MYV duration was
significantlv shorter in the latter cohort (P _. 001). Boxes repre-
sent interguartile ramges (lower border, 25th percentle; upper
border. 75th percentile) and median (50th percentile) (horizontal
Iine within the box): whiskers indicate minimum and mMaxirrL I
values. MWV S mechanical ventnlanon: VAP S ventilator-associated
pneumonia See Figure 1 legend for expansion of other abbreviation.



[Fable 1 —Demographic and Clinical Characteristics of the 208 Patsnrs With VAP Included in the Study

Trsatmant Cohosts-

IV Colistin{n 5 104)

“arighls ARSIV Colistin{n 5 10 PiElns
Patiemt characteristics on ICTT admizzion
hlsl= z=x T4 {T1.1) 5B {55.8) L]
Aga madian IO, ¥ &4 (48.3-T86.5) &5 {40-TT TE
Comorbiditiss on admizsion
Drahataz msllitus 21 {20.2) 1% {18.3) T2
Chiomic renal fHEilmws T{E.T) 14 {13.5) 11
Canosr 11 {104 16 {15.4) L)
Candiowvascular dizassas 41 {38.4) 42 {4043 JBE
COoOPD 21 {20.2) 28 {27.2) 24
Immunosuppaession. 25 {24 22 {2125 B2
Trps of ICTT admizzion
hladical 65 (621.5) T1 {6B.3) B 4
SuxEical 14 {13.5) 13 {12549 B4
Trarma-rslatad 25 {247 20 {1921 A
SAPE T on ICT admizzsion, mediam {TOF) 455 {34-58) 44.5 {33-35) ]
Totsl days in ICT, madian (IO 24 5 {13.5-44) 28 {16.5-3%) T3
Charactariztics of VAP
Lata smzat B5{EL. T B4 BT a5
CPIS at onsst, maesn 5D T.E 1.2 T2 1.3 BT
S0FA sood= at onsst, madian {TOF) T {6123 2 {3-113 75
Capzative orEanisms
Acinstobacter bauwsaoaii T2 (&0 56 {53.8) 2
Prewdomonas asruginesa 24 {2310 2B {2840 52
Elgkridla preuwionias 27T 20 {1213 01
Prazamting featugs:
ARTIE 12 {11.5) 11 {10.5) B2
Septic shock 445 (44,23 445 (44,20 1.0
Concomitant bactersmia 24 {23.1) 2o {27.8 43
CERRET at VAP omsst 23 {22.1) 1B {17.3) B 4
Tr=atment of VAP
Inadaguata inditial aotibdotic therapy o1 {B7.5) 27 (B3.4) 43
Dueration of colistin treatment, madian TOQF), d T {3-14) 13 {5.5-15) 12
D=ily dos= of IV colistin, mean 50, IT (7.0 283 1= (7.3 2433 10= 2L
Onrtoomss
Climical cwr= T (&0 5T {54.8) 03
i S2{83.4) 42 {500 ik
g {6-14.5) 12 {8-21) @
12{7-22 5] 14 {B-22) i
45{43.3) 48 {448.1) A&7
26 {257 23 {22 ]




Clinical cure rate 54.8% 69.2% 0.03

Days of MV after 12 days 8 days 0.001
pneumonia onset, median

Eradication of the 50% 63.4% 0.08

causative organism

Septic shock at VAP 70.9% 27.9% 0.001

onset

AKI during Colistin 25% 22% 0.62

therapy - No different
ICU mortality No different
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Tzble1

Characteristics of studizs mcluded in the svstematic review and metz-analysis.

Aunthot year Study tvpe Country Infectious Pathogzn Calistin Concomitamnt Conclusion |
disease manufacirer antibiotics
Bogovic =t al, 2014 [15] Fetrospective Croatia IC1 writh VAP Acinstobacts H/A Yas, IV-A% bensfits
baumannii, conourrently micrabialagical
Pszndomaonas gutcome
FEr0zings g,
Flebsizlla
posnamonias
Doshietal, 2003 [20] Fetrospective JRETY IS writh WP A bzumannii, P H/A Yas, TV-AS was not
zemzingsz, K concurrently bettes than IV
pusnmanizs
Tumbarallo etzl, 20013 [14] Featrospactive, Ttaly 10T writh VAP A banmannii, P H/A Yeas, prior IV-AZ iz better
case—rcontrol zamzingzz, K
pusnmanizs
Aminetzl, 2013 [18] Brospective Ezmpt I writh NP A baumannii, P N/A Yes, prior IV-AS is better
aEmugingsz, K
pusumanize
Ezlim ot 2, 2012 [14] Ratrospactive Torkey I writh VAP A baumannii Eoczk Farma, Yes, prior Higher dosas
Istamnbul, and AR had ne
Torkey advantazes
Massens etal, 2011 [17] Rstrospactive Bzlzsinm IS writh WP P zsmigingsa Forest Ve, A% could be
Labogatarias, conourrently beneficizl as
Eemnt, UE adjunciive
treztment
Perez-Pedrero etal, 2011 Retrospective Spain ICT with NP, A baumannii HA HA IV had the
[21] TR, &0 pootest effect
compared with
IV-AS o7 AS
Zlone
Kofteridis et al, 2010[15] F.etrospective, Gieace ICU with VAP A baumennii, P Morma, Gresce Yes, prior Addition of AS
case—ronirol z=meingsz, K did not provide
[usnmanize benefit
Eashila =t al, 2010 [13] Fetrospective Gresce IC with VAP A bzumannii, P Forest Ve, TV-AS was
zamzinosz, K Lzbosatarizs, conourrantly better than IV
pueumanias Eent, UE; zlone
Morma, Ceesce

12U, intemsive careunit; VAP, ventilator-associzied pneumoniz; N/A, notavailsble; IV-AS, aerosolised and intravenous colistin; NP, nosocomizl ppeumoniz; IV, intravenous
colisting A%, aerosolised colisting TE, trachecbronchitis ; ©0, colonisation.
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Forest plot depicting clinical cure

Intervention Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H. Random. 95% Cl M-H. Random, 95% Cl
1.1.1 Colistin vs. B-lactam antibiotics
Betrosian 2008 [8] 9 15 9 13 61% 0.67[0.14, 3.19]
Garnacho-Montero 2003 [5] 12 2 § 14 80% 1.00(0.25, 3.92| - 1
Kallel 2007 [6] 45 60 43 60 229% 1.1910.53, 2.67] I
Lu 2012 [16] 29 43 81 122 274% 1.050.50, 2.20]
Rios 2007 [7] 17 31 14 30 148% 139051, 3.80] 1
Zalts 2013 [17] 3 66 18 32 208% 0.69[0.29, 1.61] —
Subtotal (95% Cl) 236 2711 100.0% 1.00 [0.68, 1.47] ‘
Total events 143 173
Heterogeneity: Tau? = 0.00: Chi* =159, df =5 (P =0.90); I*= 0%
Test for overall effect: Z = 0.01 (P = 0.99)
1.1.2 AS plus IV colistin vs. IV colistin alone
ROMETars 200 18] T8 14 43 2% 2.38(0.99,5.72) e
Korbila 2010 [19] 62 18 26 43 256.1% 2,53 [1.11,5.76] L
Tumbarello 2013 [20] 72 104 57 104 52.7% 1.86 (1.0, 3.27] LE
Subtotal (95% Cl) 225 190 100.0% 2.12[1.40, 3.20] *
Total events 157 97

Heterogeneity: Tau® = 0.00; Chi*=0.46, df=2 (P =0.79); = 0%
Test for overall effect: Z = 3.57 (P = 0.0004)




Forest plot depicting nephrotoxicity

Intervention Control

(Y O 104aroup il
1.6.1 Colistin vs. p-lactam antibiotics
Betrosian 2008 [8] b 16 2 13 15.0%

Garnacho-Montero 2003 [3] 5 2 6 14 241%
Lu 2012 [16] 5 43 10 122 39.8%
Rios 2007 [7] 4 3 2 30 162%
Zalts 2013 [17] 1 66 0 32 49%
Subtotal (35% Cl) 176 211 100.0%
Total events 20 20

Heterogeneity: Tau? = 0.00; Chi*=3.28, df =4 (P =0.51); F=0%
Test for overall effect: Z=0.64 (P=0.52)

1.6.2 AS plus IV colistin vs. IV colistin alone

Kofteridis 2010 [18] § 43 § 43 259%
Tumbarello 2013 [20] 26 104 25 104 74.1%
Subtotal (95% CI) 147 147 100.0%
Total events 34 31

Heterogeneity: Tau? = 0.00; Chi*=0.06, df = 1(P=0.80); = 0%
Test for overall effect: Z=0.42 (P = 0.67)

Odds Ratio

¥i-A. Random, :

2750431749
042010, 1.7
147(047,459)

2.07(0.35, 12.27)

1.49(0.06, 37.56]
1.26 0.6, 2.58

100(0.34, 2.9

117062, 2.2
113 [0.65,1.96]

Odds Ratio

¥1=11, Mellul




Forest plot depicting intensive care unit mortality

Intervention

JdY or sungroug gnts 1 01a
1.3.1 Colistin vs. p-lactam antibiotics
Garnacho-Montero 2003 [3] " 2

Kallel 2007 [6] 25 60
Lu 2012 [16] 743
Subtotal (95% Cl) 124
Total events 43

Control

1
21
28

o6

Wi ilH

14 15.3%
60 51.3%

122 33.5%
196 100.0%

Heterogeneity: Tau® = 0.00; Chi* = 1.42, df =2 (P = 0.49); = 0%

Test for overall effect: Z = 0.06 (P = 0.95)

1.3.2 AS plus IV colistin vs IV colistin alone

Kofteridis 2010 [18] 10 43
Korbila 2010 [19] 28 78
Tumbarello 2013 [20] 45 104
Subtotal (95% Cl) 225
Total events 83

18
18
48

84

43 18.5%
43 21.7%
104 53.8%
190 100.0%

Heterogeneity: Tau? = 0.00; Chi*= 1.86, df =2 (P =0.39); 7= 0%

Test for overall effect: Z=143 (P =0.15)

Odds Ratio

M-H, Random, 95%
1.10[0.28, 4.26]
1.33[0.63, 2.78]

0.65[0.26, 1.63]
1,02[0.60,1.72)

0.42(0.17,1.07)
0.78[0.36, 1.67]
0.89[0.51,1.54]
0.75(0.50, 1.11]

Odds Ratio

W-H, Random, 95%

——
_..._

:




Recommendations for the use of
AS-Colistin

The dosage recommended 1s:

* 40 mg (500,000 IU) every 12 h for patients with
bodyweights of <40 kg

* 80 mg (1 million IU) every 12 h for patients
with bodyweights of >40 kg
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Thank you for your attention !
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