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Abstract

Obj ect ive:  To analyze the efficacy of nebulized colist in in the microbiological eradicat ion and 

cl inical improvement  of  pat ients with pulmonary infect ion by mult i-resistant  Acinet obact er 
baumannii (MAB).

Design: A ret rospect ive study.

Set t ing:  Intensive Care Unit  of a Tert iary hospital.

Pat ient s:  Hospitalized pat ients on invasive mechanical vent ilat ion with posit ive MAB cultures of 

the airway.

Int ervent ions:  Al l  received t reat ment  wit h col ist in (CL).  Nosocomial  pneumonia (NP) or 

Tracheobronchit is (TB) was determined according to rout ine criteria and colonizat ion (CO) was 

determined in the case of a posit ive culture in the absence of infect ion criteria. Three groups of 

pat ients were defined: t hose t reated with nebulized CL, t hose t reated with IV CL and those 

t reated with IV CL plus nebulized CL.

Main measurements:  Baseline characterist ics. Microbiological eradicat ion and clinical recovery 

were evaluated according to rout ine criteria.

Result s:  83 pat ients were studied, 54 of whom were t reated, with the following diagnoses: 15 

(27.8%) with NP, 16 (29.6%) with TB and 23 pat ients (42.6%) with CO. Nebulized CL was used in 

36 pat ients (66.7%): 66.7% of which for CO, 33.3% in t reatment  for TB and in no case of NP. In 

61.1% of the pat ients, IV CL was used: 22.2% of which for CO, 38.9% for TB and 38.9% in NP. The 

combinat ion of IV CL and nebulized CL was used in 15 pat ients (27.8%): 5 pat ients (33.3%) CO, 2 

pat ients (13.3%) TB and 8 pat ients (53.3%) NP. Microbiological eradicat ion was achieved in 32 

pat ients (59.3%), with the following dist ribut ion: 8 (47.1%) with IV CL, 15 (83.3%) with nebulized 

CL and 9 pat ients (69.2%) with a combinat ion of IV CL and nebulized CL. Clinical recovery was 

achieved in 42 pat ient s (77.8%):  12 (80%) wit h IV CL,  18 (94.7%) wit h nebul ized CL and 12 

(85.7%) with a combinat ion of nebulized and IV CL. These dif ferences were not  significant .  In 
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Introduction

Nosocomi al  col oni zat i on and i nf ect i on caused by 
mult iresistant  gramnegat ive bacil l i have increased great ly 
in recent  years,  and represent  one of  t he most  serious 
complicat ions in pat ient s admit t ed t o t he Int ensive Care 
Unit  (ICU). Among the different  mult iresistant  gramnegat ive 
mi croorgani sms,  Speci al  ment i on must  be made of 
Acinetobacter baumannii.1

The ant ibiot ic colist in was widely used between the 1960s 
and 1980s due to its potent  bactericidal act ion, low incidence 

of resistances, and excellent  act ivit y against  gramnegat ive 
baci l l i ,  including mul t i resist ant  st rains.  However,  t he 
associat ed t oxici t y (nephrot oxici t y and neurot oxici t y) 
eventually caused use of the drug to be abandoned. 2 In the 
1980s, colist in began to be used via the nebulized route in 
pat ient s wi t h cyst ic f ibrosis chronical l y inf ect ed wi t h 
Pseudomonas aeruginosa.3 On the other hand, the emergence 
of  infect ions due t o A. baumanni i  in crit ical pat ient s has 
returned this ant ibiot ic to the front  line in clinical pract ice.

There is evidence that  nebulized colist in in conj unct ion 
with the int ravenous route could be useful for the t reatment  

Utilización de la colistina nebulizada en la colonización e infección respiratoria  

por Acinetobacter baumannii en pacientes críticos

Resumen

Obj et ivo:  Evaluar la eficacia de la colist ina nebulizada en la erradicación microbiológica y la 

mej oría clínica de pacientes con Acinetobacter baumannii en vías respiratorias.

Diseño:  Estudio ret rospect ivo.

Ámbit o:  Servicio de medicina intensiva en hospital terciario.

Pacient es:  Pacientes ingresados en vent ilación mecánica invasiva con cult ivos posit ivos en vía 

aérea para A. baumannii mult irresistente.

Int ervenciones:  Todos recibieron t ratamiento con colist ina (CL). Se determinó neumonía noso-

comial (NN) o t raqueobronquit is (TB) según crit erios habituales y colonización (CO) si había 

cult ivo posit ivo en ausencia de criterios de infección. Se definieron 3 grupos de pacientes: t ra-

tados con CL nebulizada, con CL i.v. y con CL i.v. más nebulizada.

Variables de int erés:  Característ icas basales. Se consideró erradicación microbiológica y cura-

ción clínica según criterios habituales.

Result ados:  Se estudió a 83 pacientes; 54 fueron t ratados, con los diagnóst icos: 15 (27,8%) con 

NN, 16 (29,6%) con TB y 23 pacientes (42,6%) con CO. La CL nebulizada fue ut il izada en 36 pa-

cientes (66,7%): en el 66,7% en CO, el 33,3% en t ratamiento de TB y en ningún caso de NN. En el 

61,1% de los pacientes se ut il izó CL i.v.:  en la CO en el 22,2%, en la TB en el 38,9% y en las NN 

en el 38,9%. La combinación de CL i.v. más nebulizada fue ut ilizada en 15 pacientes (27,8%), que 

se empleó: 5 (33,3%) CO, 2 (13,3%) TB y 8 (53,3%) NN. La erradicación microbiológica se consi-

guió en 32 pacientes (59,3%), con la dist ribución: 8 (47,1%) con CL i.v., 15 (83,3%) con CL nebu-

lizadas y 9 pacientes (69,2%) con la combinación CL i.v. más nebulizada. La curación clínica se 

consigue en 42 pacientes (77,8%): 12 (80%) con CL i.v., 18 (94,7%) con CL nebulizada y 12 (85,7%) 

con la combinación de CL nebulizada e int ravenosa. Estas diferencias no fueron significat ivas. 

En el grupo de pacientes con infección por TB y NN (31 pacientes, 57,4%) la erradicación micro-

biológica se consiguió en 5 pacientes (100%) t ratados con CL nebulizada y en 6 de 14 (42,9%) 

t ratados con CL i.v.; esta diferencia fue significat iva (p < 0,05). La curación clínica en este grupo 

fue del 100% (6 pacientes) t ratados con CL nebulizada y del 75% (9 de 12) en el grupo de CL i.v. 

Esta diferencia no fue significat iva.

Conclusiones:  Nuest ro estudio señala que el t ratamiento con colist ina en pacientes con infec-

ción pulmonar por A. baumannii mult irresistente podría ser más eficaz si se administ ra nebuli-

zada o en combinación con colist ina i.v. que si se administ ra de forma int ravenosa solamente..

© 2010 Elsevier España, S.L. y SEMICYUC. Todos los derechos reservados.
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t he group of  pat ient s wit h infect ion due to TB and NP (31 pat ient s,  57.4%),  microbiological 

eradicat ion was achieved in 5 pat ient s (100%) t reat ed wit h nebul ized CL and in 6 of  t he  

9 pat ients (42.9%) t reated with IV CL, the difference being significant  (P < .05). Clinical recovery 

in this group was 100% (6 pat ients) t reated with nebulized CL and 75% (9 of the 12 pat ients) in 

the IV CL group. This dif ference was not  significant .

Conclusions: Our study suggests that  t reatment  with colist in in pat ients with pulmonary infect ion 

wi t h mul t i -resist ant  Acinet obact er  baumanni i  could be more ef f icient  i f  i t  were t o be 

administ rated solely nebulized or in combinat ion with IV colist in rather than administered solely 

int ravenously.

© 2010 Elsevier España, S.L. and SEMICYUC. All rights reserved.
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of  A. baumannii  and P. aeruginosa infect ions.4 The present  
study describes our experience wit h t he use of  nebulized 
col ist in for t he t reatment  of  respiratory colonizat ion and 
infect ion caused by A. baumanni i  in crit ical pat ients.  The 
aim is to evaluate the ef f icacy of  nebulized colist in in the 
cl inical  eradicat ion and/ or cl inical  improvement  (in t he 
context  of t racheobronchit is and/ or nosocomial pneumonia) 
of  pat i ent s wi t h A.  baumanni i  i sol at ed f rom ai rway 
cultures.

Material and method

A ret rospect ive st udy was made in t he Depart ment  of 
Int ensive Care Medicine of  Virgen de la Salud Hospit al  in 
Toledo (Spain). We included all pat ients with A. baumannii  
posit ive airway sample cultures (t racheobronchial aspirate) 
at  any t ime during admission,  and who received t reatment  
wit h col ist in.  Al l  pat ient s were subj ect ed t o mechanical 
vent i lat ion,  t hough at  t he t ime of  t he diagnosis some of 
t hem had al ready been weaned f rom t he vent i l at or  
(11 pat ients; 20.4%) – with t racheotomy in all cases.

Col ist in was administ ered via t he int ravenous rout e, 
nebulized, or via both routes simultaneously (mixed).  The 
int ravenous dose was adj usted according to renal funct ion. 
The clinician in turn decided the dose of nebulized colist in, 
using t hree regimens:  106 IU/ 8 h,  5 x 105 IU/ 6 h and 106 
IU/ 12 h.  The pat ient s were divided int o t hree cl inical 
groups:

–   Nosocomial  pneumonia (NP):  diagnosis 48 hours af t er 
admi ssi on,  based on t he f ol l owi ng cr i t er i a:  new 
radiological inf il t rates or progression of  already exist ing 
inf i l t rat es,  fever > 38ºC wit hout  any ot her explaining 
cause,  l eukocyt osi s (≥  12, 000/ μ l )  or  l eukopeni a  
(< 4000/ μl ),  purulent  sput um or increased bronchial 
secret ion.  Microbiological conf irmat ion of  t he diagnosis 
was made based on posit ive respiratory sample cultures 
(bronchial  aspirat e) wit h a signif icant  bact erial  count   
(≥ 100,000 cfu/ ml).

–   Tracheobronchit is (TB):  fever > 38ºC wit hout  any other 
explaining cause, leukocytosis (≥ 12,000/ μl) or leukopenia 
(< 4000/ μl ) and purulent  sputum or increased bronchial 
secret ion wit hout  radiological  inf i l t rat es indicat ive of 
pneumonia. Microbiological confirmat ion of the diagnosis 
was made based on posit ive respiratory sample cultures 
(bronchial aspirate)(≥ 100,000 cfu/ ml).

–   Colonizat ion: posit ive culture in the absence of criteria of 
infect ion.

Colonized pat ients are not  usually t reated with ant ibiot ics. 
The included colonized individuals were of  t wo kinds: 
pat ient s diagnosed wi t h infect ion (and t he decision t o 
provide t reatment  therefore had been taken), and pat ients 
who upon review were regarded as being only colonized, 
since they did not  meet  the diagnost ic criteria for pneumonia 
or t racheobronchit is. On the other hand, we included some 
colonized pat ients t reated according to the criterion of the 
supervising physician, on the grounds that  the t reatment  of 
colonizat ion by mult iresistant  microorganisms is warranted 
in cert ain ci rcumst ances (e.g. ,  in pat ient s wi t h cyst ic 
f ibrosis colonized by Pseudomonas).3

The pat i ent s were eval uat ed f or  mi crobi ol ogi cal 
eradicat ion and clinical recovery. The lat ter was defined by 
disappearance of the fever, normalizat ion of the leukocyte 
count s,  disappearance or signif icant  improvement  of  t he 
radiological  inf i l t rat es in t he case of  pneumonia,  and 
disappearance or signif icant  improvement  of the bronchial 
secret ions in the case of t racheobronchit is. Microbiological 
eradicat ion in turn was def ined by negat ive conversion of 
the respiratory sample culture in at  least  two consecut ive 
cult ures.  Vigilance cult ures were conducted on a weekly 
basis.

Statistical analysis

Qual i t at ive var iables are present ed as absolut e values 
(percentages), while quant itat ive variables are reported as 
t he mean ± st andard deviat ion (SD).  The comparison of 
cat egorical  variables was based on t he chi-squared t est , 
with the Fisher exact  test  in 2 x 2 groups. The comparison of 
quant itat ive variables in turn was carried out  with the Mann-
Whitney U-test .  Stat ist ical signif icance was considered for 
p<0.05. The SPSS version 15.0 stat ist ical package was used 
throughout  (SPSS Inc., Chicago, IL, USA).

Results

We reviewed a total of 83 pat ients with posit ive cultures for 
col ist in-sensit ive A.  baumanni i  in bronchial  secret ions. 
Pat ients considered by the clinician to be colonized and who 
therefore received no ant ibiot ic t reatment  were excluded. 
A total of 54 subjects were t reated with colist in and included 
in t he study.  Their basel ine characterist ics,  including t he 
severit y and mult iorgan dysfunct ion scores at  t he t ime of 
t he diagnosis of  colonizat ion or infect ion,  are reported in 
Table 1.  The most  f requent  causes of  admission were: 
polyt raumat ism,  17 pat ient s (31.5%);  st roke,  10 pat ient s 
(18.6%); sept ic shock, 10 pat ients (18.5%) and pneumonia,  
8 pat ients (14.9%).

A t ot al  of  42.6% of  t he pat ient s were colonized by A. 
baumanni i ;  29.6% presented t racheobronchit is and 27.8% 
pneumonia at t ributable t o t his organism. In 35.2% of  t he 
cases A. baumanni i  was t he only microorganism isolat ed 
from the respiratory t ract .  The most  frequent ly associated 
microorganisms were: Klebsiel la (2), E. col i  (1), E. faecium 
(1) and Pseudomonas [1].  In 46.3% of the cases colist in was 
administ ered as only ant ibiot ic – t he most  f requent ly 
associat ed ant ibiot ic drugs being meropenem (7 cases), 
aminoglycosides (6 cases), linezolid (4 cases), cefotaxime /  
cef t r iaxone (3 cases),  and piperaci l l i n /  t azobact am  
(3 cases).

The nebulized colist in dose was 106 IU/ 8 h in 33.3% of the 
cases, 5 x 105 IU/ 6 h in 14.8%, and 106 IU/ 12 h in 14.8%. No 
pat ient  developed eryt hema.  In 14.8% of  t he pat ient s 
cort icosteroid premedicat ion was provided, and in no case 
did bronchospasm occur when colist in was used in nebulized 
f orm.  Four  pat i ent s (7%) devel oped nephrot oxi ci t y 
at t ributable t o col ist in.  Table 1 also report s t he dif ferent  
variables according to the t ype of  colist in administered to 
the pat ient .

Microbiological eradicat ion was achieved in 32 pat ients 
(59.3%). Specif ically, eradicat ion was achieved in 47% of the 
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Table 1 General characterist ics of the pat ients and dist ribut ion of the variables according to the type of colist in 

administered

 Total (n = 54) Int ravenous colist in  Nebulized colist in Mixed colist in 

  (n = 18) (n = 21) (n = 15)

Males 43 (79.6%) 15 (83.3%) 16 (76.2%) 12 (80%)

Age (years) 57.1 ± 17.6 60.1 ± 17.4 55.5 ± 19.8 55.6 ± 14.8

APACHE II 12.6 ± 5.3 12.8 ± 5.7 11.2 ± 4.3 14.1 ± 5.7

SOFA 4.4 ± 2.2 4.6 ± 2 3.7 ± 2 4.9 ± 2.4

Mechanical vent i lat ion 43 (79.6%) 15 (83.3%) 14 (66.7%) 14 (93.3%)

Clinical  diagnosisa,b

 Colonizat ion 23 (42.6%) 4 (22.2%) 14 (66.7%) 5 (33.3%)

 Tracheobronchit is 16 (29.6%) 7 (38.9%) 7 (33.3%) 2 (13.3%)

 NP 15 (27.8%) 7 (38.9%) 0 8 (53.3%)

Stay in ICU (days) 46.8 ± 34.3 45.5 ± 36.5 49 ± 40.2 45.3 ± 22.7

Hospit al  st ay (days) 66.1 ± 54.1 64.1 ± 63 70.9 ± 59 61.9 ± 35

Nephrot oxicit y 4 (7.4%) 2 (11.1%) 1 (4.8%) 1 (6.7%)

Microbiological eradicat ion 32 (59.3%) 8 (47.1%) 15 (83.3%) 9 (69.2%)

Clinical  recovery 42 (77.8%) 12 (66.6%) 18 (85.7%) 12 (80%)

Death 12 (22.2%) 5 (27.8%) 4 (19%) 2 (20%)

NP: nosocomial pneumonia.

 aIn relat ion to A. Baumannii .
 bp < 0.05 among the three colist in administ rat ion groups.

pat ients t reated with int ravenous colist in and in 83.3% of 
those t reated with nebulized colist in only.  The dif ference 
between t hese two groups was signif icant  (p < 0.05).  On 
analyzing the colonizat ion group (23 pat ients), microbiological 
eradicat ion was achieved in 76.9% of  the pat ients t reated 
with nebulized colist in, in 75% of those administered mixed 
colist in, and in 66.7% of the pat ients t reated with int ravenous 
colist in – the differences in this case being nonsignif icant . In 
t he pat i ent s wi t h t racheobronchi t i s and pneumonia  
(31 pat ients),  microbiological eradicat ion was achieved in 
100% of the pat ients administered nebulized colist in, in 66.7% 
of  t hose administered mixed col ist in,  and in 42.9% of  t he 
pat ients t reated with int ravenous colist in.  In this case the 
difference between nebulized and intravenous colist in proved 
significant  (p < 0.05) (Fig. 1).

Clinical recovery was evident ly analyzed only in the group 
wi t h r espi r at or y i nf ect i on ( t r acheobr onchi t i s and 
pneumonia), and occurred in 24 pat ients (85.7% of the total 
pat ients studied). Clinical recovery occurred in 100% of the 
6 pat ients t reated with nebulized colist in only (all diagnosed 
with t racheobronchit is), in 90% of those t reated with mixed 
colist in, and in 75% of those t reated with int ravenous colist in 
– no st at ist ical ly signi f icant  di f ferences being observed 
among these groups.

Discussion

Of the dif ferent  nosocomial infect ions seen in the Intensive 
Care Unit ,  special  ment ion must  be made of  respirat ory 
infect ions in pat ients subj ected to mechanical vent ilat ion, 
in view of their important  frequency and repercussions. The 

growing emergence of  mult iresistant  microorganisms such 
as A. baumannii and P. aeruginosa complicates the t reatment  
of  pat ient s wi t h inf ect ions associat ed t o mechanical 
vent ilat ion (pneumonia and t racheobronchit is), and has led 
to a change in the approach to t reatment  and the ut ilizat ion 
of  ant ibiot ics such as colist in.  The guides of  t he American 
Thoracic Societ y (ATS) indicate that  ant ibiot ics in aerosol 
can be used for t he t reat ment  of  infect ions caused by 
mi cr oor gani sms w i t h a hi gh mi ni mum i nhi b i t or y 
concent rat ion (MIC) and which are resist ant  t o syst emic 
t reatments.5
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Colist in (polymyxin B) is an ant ibiot ic of great  bactericidal 
capaci t y wi t h concent rat i on-dependent  act i vi t y i n 
applicat ion to gramnegat ive bacilli,  including mult iresistant  
st rains.  Fol lowing it s discovery in t he 1940s,  col ist in use 
peaked in t he 1960s,  f ol lowed by abandonment  of  i t s 
administ rat ion due t o t he associat ed neurot oxici t y and 
nephrotoxicit y.  In t he 1980s the drug was reint roduced in 
nebul ized form for t he t reat ment  of  pat ient s wit h cyst ic 
f ibrosis colonized by P.  aeruginosa,  in view of  t he good 
results obtained in these cases.3,4 The aerosol administ rat ion 
of  ant ibiot ics is now being seen as a benef icial  form of 
t reat ment  in pat ient s wit h respirat ory infect ion. 6 This is 
mainly due to the high drug concent rat ions reached in the 
respiratory t ract . In effect , the administ rat ion of two million 
nebulized unit s reaches peak sputum concent rat ion within 
one hour – this being over 10 t imes higher than the MIC of  
P.  aer ugi nosa and A.  baumanni i .  Post er i or l y,  t he 
concent rat ion decreases, but  maintains an average of 4 μg/
ml  12 hours af t er  administ rat ion,  wi t h l ow syst emic 
concent r at i ons. 3 In t hi s way,  nebul i zed or  aer osol 
administ rat ion would al low a reduct ion of  t he drug doses 
used in int ravenous ant ibiotherapy, by deposit ing the drug 
direct ly in the site of infect ion. The blood concent rat ions in 
turn would be reduced, together with the toxic side effects 
of colist in.7 At  present , when using the nebulized route, the 
recommended dose is 500,000 uni t s/ 12 h f or  pat ient s 
weighing under 40 kg, and one million units/ 8-12 h for those 
weighing over 80 kg. In the case of recurrent  infect ions, the 
recommendat ion would be two million units every 8 hours. 8,9 
The main inconvenience of  t he aerosol formulat ion is t he 
pot ent i al  i nduct i on of  l ocal  si de ef f ect s such as 
bronchoconst rict ion.6

In October 2009, Qin Lu et  al.  published an experimental 
study in pigs involving the induct ion of vent ilator-associated 
pneumonia due t o P.  aeruginosa wi t h a MIC for col ist in  
< 2 μg/ ml. 10 The animals were t reat ed wit h nebul ized or 
int ravenous colist in, and were sacrif iced 48 hours after the 
t reatment . In the aerosol group the mean peak concentrat ion 
in l ung t i ssue was 2. 8 μg/ g.  In t he pigs t reat ed wi t h 
int ravenous col ist in,  t he col ist in concent rat ions in lung 
t issue were undet ect able.  The aut hors concluded t hat  
nebul ized col ist in of fers rapid and ef fect ive bactericidal 
act ion, and proposed the conduct ion of studies warrant ing 
its use in pat ients with pneumonia, as well as its combinat ion 
wit h t he int ravenous rout e in pat ient s wit h bact eremic 
pneumonia. These data had been correlated to clinical data 
from previous years.

In t hi s cont ext ,  i n 2005,  Kwa et  al .  publ i shed a 
ret rospect ive study involving 21 pat ients with pneumonia 
due to A. baumannii  and P. aeruginosa.  They reviewed the 
pat ient s t reat ed wit h nebul ized col ist in and recorded a 
microbiological  eradicat ion rat e of  85.7% and a cl inical 
recovery rat e of  57. 1%. 11 In 2007,  Perei ra et  al .  used 
inhalatory colist in in 14 pat ients with pneumonia in which 
previous t reatment  with int ravenous colist in had failed, and 
in another 5 pat ients diagnosed with t racheobronchit is12 – 
all of them with colist in-sensit ive gramnegat ive bacilli.  The 
pat i ent s wi t h pneumonia were j oi nt l y t reat ed wi t h 
int ravenous and nebulized colist in, while the pat ients with 
t racheobronchit is received only nebulized colist in;  93% of 
the pneumonias met  criteria of clinical recovery at  the end 
of  t reatment ,  and 100% of  t he cases of  t racheobronchit is 

were healed. In 2008, Michalopoulos et  al.  used nebulized 
col i st i n t o t reat  60 cr i t i cal  pat ient s diagnosed wi t h 
pneumonia caused by A.  baumanni i ,  P.  aeruginosa and 
Klebsiel la pneumoniae;  57 of  t he pat ient s also received 
systemic t reatment .13 The authors observed clinical recovery 
and microbiological eradicat ion in 83.3% of the cases, and 
concluded t hat  nebul ized col ist in can be regarded as an 
adj uvant  t o int ravenous administ rat ion in pneumonias 
caused by col ist in-sensi t ive microorganisms in cr i t ical 
pat ients. Likewise in 2008, Fagalas et  al. published a series 
of  5 pat i ent s w i t h nosocomi al  pneumoni a due t o  
A. baumannii and P. aeruginosa t reated only with nebulized 
colist in and without  adj unct ive int ravenous therapy. Four of 
the 5 pat ients (80%) recovered and survived. 14 The authors 
concluded that  t reatment  with nebulized colist in alone in 
applicat ion to pneumonias caused by microorganisms that  
are sensit ive t o t his drug deserves t o be st udied more in 
depth. In 2009, Korbila et  al. published a ret rospect ive study 
of 78 pat ients with vent ilator-associated pneumonia t reated 
with int ravenous plus nebulized colist in, versus 43 pat ients 
t reat ed wit h t he int ravenous formulat ion only. 15 Cl inical 
recovery was recorded in 79.5% of the pat ients in the f irst  
group and in 60.5% of the pat ients t reated with int ravenous 
colist in only – the dif ference being stat ist ically signif icant   
(p < 0.025).

Our study shows colist in in mixed administrat ion (nebulized 
and intravenous) to be superior for the treatment of respiratory 
infect ion due to A. baumannii  than int ravenous t reatment  
only. The use of nebulized colist in, alone or in combinat ion, 
improved the results in terms of microbiological eradicat ion 
and clinical recovery in all the treatment groups.

Our study has clear limitat ions, including its ret rospect ive 
nature and the l imited number of  pat ients in each group. 
Another l imitat ion is the use of  dif ferent  dosing regimens. 
The regimen was decided by t he physician t reat ing t he 
pat ient , and was independent  of the nosologic characterist ics 
of the case (colonizat ion, t racheobronchit is or pneumonia). 
The exist ing literature describes dif ferent  dosing regimens, 
t hough none have been shown to be superior t o t he rest . 
Nevertheless, we feel the regimen used to be representat ive 
of  our cl inical  experience in t he dai ly use of  nebul ized 
colist in in pat ients of this kind. 16

Special ment ion should be made of the group of pat ients 
with t racheobronchit is t reated with nebulized colist in only. 
The 5 pat ients recovered, and microbiological eradicat ion 
was achieved in all of  them, while in cont rast  in the group 
of subj ects t reated via the int ravenous route, only three out  
of  5 recovered (60%).  These dat a are not  st at ist ical l y 
signif icant ,  due to the small number of  pat ients involved, 
t hough despit e t he l imit at ions of  our st udy,  t he resul t s 
suggest  that  nebulized colist in alone should be viewed as an 
alternat ive for the t reatment  of these pat ients.

In our series, the pat ients t reated with nebulized colist in 
achieved a signif icant ly higher microbiological eradicat ion 
rate t han t he group subj ected t o int ravenous t reatment . 
The cases diagnosed with pneumonia also achieved bet ter 
result s with combinat ion t reatment  than with int ravenous 
dosing alone. The infected pat ients who all recovered (100%) 
with nebulized colist in all presented t racheobronchit is;  no 
pat ient  diagnosed wi t h pneumonia was t reat ed wi t h 
nebul ized col ist in only.  On j oint l y consider ing al l  t he 
pat ient s wi t h i nf ect i on,  i . e. ,  t racheobronchi t i s and 
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388-416.
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of  vent i lat or-associat ed pneumonia.  Respir Care.  2007;52: 

866-84.

 7. Michalopoulos A,  Papadakis E.  Inhaled ant i-infect ive agents: 

emphasis on colist in. Infect ion. 2010;38:81-8.

 8. Palmer LB. Aerosolized ant ibiot ics in crit ical ly i l l  vent ilated 

pat ients. Curr Opin Crit  Care. 2009;15:413-8.

 9. Linden PK, Paterson DL.  Parenteral and inhaled col ist in for 

t reatment  of vent ilator-associated pneumonia. Clin Infect  Dis. 

2006;43:S89-94.

10. Lu Q, Girardi C, Zhang M, Bouhemad B, Louchahi K, Pet it ij ean 

O,  et  al .  Nebul ized and int ravenous col ist in in expeimenal 

neumonia caused by Pseudomonas aeruginosa. Intensive Care 

Med. 2010;36:1147-55.

11. Kwa AL, Loh C, Low JG, Kurup A, Tam VH. Nebulized colist in in 

t he t reat ment  of  neumonia due t o mul t idrug-resist ant  

Acinetobacter baumannii and seudomonas aeruginosa.  Cl in 

Infect  Dis. 2005;41:754-7.

12. Perei ra GH,  Mul ler PR,  Levin AS.  Salvage t reat ment  of 

pneumonia and init ial t reatment  of  t racheobronchit is caused 

by mul t idrug-resist ant  gram-negat ive baci l l i  wit h inhaled 

polymyxin B. Diagn Microbiol Infect  Dis. 2007;58:235-40.

13. Michalopoulos A, Fotakis D, Virtzili S, Vletsas C, Raftopoulou S, 

Mastora Z, et  al. Aerosolized colist in as adj unct ive t reatment  of 

vent ilator-associated pneumonia due t o mult idrug-resistant  

Gram-negat ive bact eria:  A prospect ive st udy.  Resp Med. 

2008;102:407-12.

14. Falagas ME, Siempos II,  Rafail idis PI,  Korbila IP,  Ioannidou E, 

Michalopoulos A. Inhaled colist in as monotherapy for mult idrug-

resist ant  gram (–) nosocomial  pneumonia:  A case series. 

Respiratory Medicine. 2009;10:1-7.

15. Korbila IP, Michalopoulos A, Rafail idis PI,  Nikita D, Samonis G, 

Falagas ME.  Inhaled col ist in as adj unct ive t herapy t o 

int ravenous col ist in for t he t reat ment  of  microbiological ly 

documented vent ilator-associated pneumonia: a comparat ive 

cohort  study. Clin Microbiol Infect . 2010;16:1230-6.

16. Olaechea P.  Epidemiología e impact o de las infecciones 

nosocomiales. Med Intensiva. 2010;34:256.

pneumonia,  t he microbiological  eradicat ion rat e was 
likewise signif icant ly favorable to the group with nebulized 
colist in versus those administered int ravenous colist in only.

In conclusion, our data coincide with those found in the 
literature: t reatment  with inhalatory colist in improves the 
result s in pat ients with respiratory infect ions produced by 
A. baumannii.  Despite the limitat ions of our study, we feel 
that  inhalatory colist in should be regarded as an adj unct  to 
int ravenous dosing of the drug in pat ients with nosocomial 
pneumonia due to A. baumannii .  Colist in administ rat ion in 
nebulized form only, without  associated int ravenous therapy, 
could be an alternat ive in pat ients with t racheobronchit is,  
or might  possibly be the t reatment  of  choice for securing 
microbiological eradicat ion in colonized pat ients.
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