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Abstract: The prevalence of multi-drug resistant (MDR) Acinetobacter that is causing patient infections at the King
Fahad General Hospital, Jeddah, Saudi Arabia was studied. 104 bacterial isolates were collected in six month period,
from April to December 2010 from 102 patients with various specimens including sputum, wound, urine; blood;
cerebrospinal fluid and other locations (sites). Regardless of the specimen, there was a high rate of nosocomial MDR
Acinetobacter spp. isolated from Intensive Care Unit (ICU). Of the 104 isolates of Acinetobacter spp., 88.5% were
identified as 4. baumannii and 11.5% were other genospecies. The largest predominate antibiotype contained a total
of 32 MDR isolates (resistant to quinolones, cephalosporins and carbapenems), including 29 A. baumannii (Ab) and
3 isolates were other genospecies. Respiratory tract specimens (sputum) represented nearly 72.2% of all the
specimens collected in the ICU. Generally, Acinetobacter was isolated from various types of infection, specially
respiratory tract infection (27.8%), followed by urinary tract infections (20.8%), Acinetobacter ventilator-associated
pneumonia (11.1%), blood stream infections, burn wound infection and surgical site infection (9.7%), skin and soft
tissues infection (6.9%), meningitis (1.4%) and other infection (6.2%).This study help taking effective measures for
controlling Acinetobacter and data could be used in future as medical reference.
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1. Introduction multidrug-resistant Acinetobacter infection, with
Nowadays, the genus Acinetobacter is environmental contamination found on curtains,
increasingly being implicated in many outbreaks in laryngoscope blades, patient lifting equipment, door
hot and humid climates and has become a growing handles, mops, and keyboards. Further investigation
concern in many hospitals (Bergogne-Berezin and of the efficacy and cost-effectiveness of various
Towner, 1996). It recognized to be among the most infection control strategies to prevent transmission of
difficult antimicrobial-resistant Gram-negative bacilli multidrug-resistant ~ Acinetobacter infection are
to control and treat. The most frequently reported needed.
species of the genus Acinetobacter in the literature Resistance to multiple antibiotics is a
are Acinetobacter baumannii, A. calcoaceticus, and frequent finding with 4. baumannii, which is now
A. Iwoffii. 1t is difficult to differentiate among the recognized to be of great clinical importance.
previous species on the basis of phenotypic However, many other Acinetobacter spp. are also
characteristics, thus the term A. calcoaceticus—A. responsible for nosocomial infections, numerous
baumannii complex can be used (Schreckenberger et reports implicates A. baumannii as a major pathogen
al., 2007). involved in nosocomial infections causing endemic
Acinetobacter can survive under a wide and epidemic infections. It survives for prolonged
range of environmental conditions and can persist for periods under a wide range of environmental
extended periods of time on many surfaces make it a conditions (Munoz-Price et al., 2006) and caused
frequent cause of outbreaks of infection and health many infections and health care—associated infections
care—associated pathogen (Fournier and Richet, 2006, including, pneumonia, bacteremia, meningitis,
Jawad et al., 1996). Outbreaks of infection have been urinary tract and wound infection. Antimicrobial
traced to respiratory care equipment, wound care resistance greatly limits the therapeutic options for
procedures, humidifiers and patient care items. In patients who are infected with this organism,
humans, Acinetobacter can colonize skin, wounds, especially if isolates are resistant to carbapenem
and respiratory and gastrointestinal tracts causing group of antibiotics. Because therapeutic options are
infections, particularly in intensive care units (ICUs), limited for multidrug-resistant  Acinetobacter
and  sometimes cause  community-acquired infection, the development or discovery of new
pneumonia (Munoz-Price and Weinstein, 2008). therapies, well-controlled clinical trials of existing
Wilks et al. (2006) reported a recent outbreak of antimicrobial regimens and combinations, and greater
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emphasis on the prevention of health care—associated
transmission of multidrug-resistant Acinetobacter
infection are essential.

Risk factors for colonization or infection
with  multidrug-resistant ~ Acinetobacter  species
include prolonged length of hospital stay, exposure to
an intensive care unit (ICU), receipt of mechanical

ventilation, colonization pressure, exposure to
antimicrobial agents, recent surgery, invasive
procedures, and underlying severity of illness

(Fournier and Richet, 2006, Playford et al., 2007).

King Fahd general Hospital (KFGH) is one
of the most important hospitals in Jeddah, serves a
large number of population of the region. It was
opened in 1973 and had bed capacity of 600 beds,
distributed over different sections. In KHGH. A4.
baumannii increasingly recognized as a cause of
hospital-acquired outbreaks, particularly in the ICU
and represents a particular infection control problem,
in the most vulnerable in-patients. Information on
epidemiological investigation of outbreaks caused by
Acinetobacter in KFGH is lacking. The aim of this
study was to study the occurrence of 4. baumannii
from KFGH, Jeddah, Saudi Arabia.

2. Material and Methods

The study was approved by Research Ethics
Committee, Health Ministry, Jeddah, in June 2010.
Patient consents were not obtained because data were
analyzed anonymously.
Bacterial isolates

Isolates of Acinetobacter spp. were collected
from KFGH, Jeddah; Saudi Arabia during 6 months
from April to September 2010 at Clinical
Microbiology Laboratory. The isolates were obtained
from clinical specimens of the different units and
were maintained on both slopes of Nutrient agar at
4°C (Dadgar et al., 2006) and in 20% Glycerol Broth
at -70°C (Zarrilli et al., 2007).
Culturing of the isolates

The isolates were cultured on 5% Sheep
blood and LAM agar which is a selective medium for
Acinetobacter isolation and differentiation. Incubated
was carried out at 35°C for 24 h.
Patient data collection

Patient data including age, gender,
diagnosis, date of admission, date of acquisition of
Acinetobacter spp. and previous infected were
collected from patient files, Hospital Electronic Data
Bases and Infection Control Department.
Identification and susceptibility test by Phoenix
System

The bacterial inoculums were prepared from
nutrient agar slant of the pure culture, grown at 35 °C
for 24 hours. Identification of the bacterial isolate and
sensitivity to antibiotics were obtained using Phoenix
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Spec™ Nephelometer (BD Diagnostic Systems) at
Microbial Laboratory, KFGH. Identification was also
confirmed after growth on LAM (Hardy Diagnostics,
USA, catalog No. G261).
Nosocomial infections

Nosocomial infections
according to standard CDC.
Statistical analyses

All statistical analyses were performed using
SPSS version 20.0. Analysis was performed by non-
parametric test for categorical variables, Chi-square,
Fisher's exact, Mann-Whitney, Kruskal-Wallis,
Student t test and ANOVA for continuous variables
were used. All variables test with 0.05 of significance
level (P value < 0.05) were considered significant.

were classified

3. Results

From April to September 2010, out of 102
patients admitted to the hospital, 104 Acinetobacter
isolates were identified at Microbiology Lab. from
different samples, obtained from different units.

On blood agar medium, the isolates
appeared as non haemolytic mucoid colonies with
diameter of 2 - 3 mm (Fig. 1A). On MacConkey agar,
they had light lavender color and were non- lactose
ferments (figure 1B). However, they produced a pink
diffused pigment and mucoid colonies on Leeds
Acinetobacter medium (LAM) as shown in Figure
1C. Acinetobacter isolates are Gram negative bacteria
and examination under scanning electron microscope,
they are short rod during logarithmic phase and more
coccoid in the stationary phase (Fig. 2). Out of 104
isolates of Acinetobacter spp., 92 isolates were
identified as Acinetobacter baumannii (Ab) and 12
isolates were belonging to other species (non Ab).

The highest Acinetobacter isolates were
obtained from sputum (n=41, 39.42%) followed by
wound (n= 32, 30.8%); urine (n=19, 18.3%), blood,
(n=6, 5.8%), and cerebrospinal fluid (Table 1). About
95%, 85 % and 84% of the isolates from sputum,
wound and urine, respectively were identified as
Acinetobacter baumannii.

Figure 1. Acinetobacter baumannii cultured on blood
agar (A), MacConkey agar (B) and Leeds
Acinetobacter medium (LAM).
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Figure. 2. Acinetobacter baumannii grown on Blood
agar for 24 h. and examined under scanning electron
microscope

Table 1. Distribution and percentages of Acinetobacter spp, isolated from different sites of patient at KFGH

Site

Biotype Count (%)
Ab (%) Non 4b (%)

Sputum 39 (95) 2(5) 41

Wound 26 (81) 6(19) 32

Urine 16 (84) 3(16) 19

Blood 6 (100) 0 6
Cerebrospinal fluid 1 (100) 0 1

Others 4 (80) 1 (20) 5

Total 92 (88.5) 12 (11.5) 104

Ab: Acinetobacter baumannii; Non Ab: Species other than baumannii.

Acinetobacter isolates were from patients at different Service Units including ICU, Burn unit, General
surgery, orthopedic unit, Medical unit, Urology and Special Ward unit (Table 2). The highest incidence of
Acinetobacter spp. was recorded in ICU (Table 2) where 36 isolates were recovered, followed by Burn unit and
Medical unit, where 18 and 16 isolates were obtained, respectively. At ICU, 97% of the isolated were identified as
A. baumannii. Table 3 showed that most of Acinetobacter isolates (26 isolates) were recovered from the respiratory
tract samples, collected from ICU, followed by wound samples collected from Burn unit (13 isolates). Statistical

analysis showed that there is a highly significant difference between Service Units and site of isolation using
Fisher's Exact test (P<0.05).

Table 2. Distribution and percentage of the identified Acinetobacter sp. obtained from different Service Units at

KFGH.

Service units Biotype (Acinetobacter sp.) Count (%)
Ab (%) Non 4b (%)

ICU 35(97.2) 1(2.8) 36

Burn unit 13 (72.2) 5(27.8) 18

General surgery 9 (81.8) 2(18.2) 11

Orthopedics 11 (84.6) 2(15.4) 13

Medical 15 (93.75) 1(6.25) 16
Urology 2 (66.7) 1(33.3) 3
MRC 1 (100) 0 1
ENT 5(100) 0 5
Special Ward 1 (100) 0 1

Total 92 12 104

ICU: Intensive care unit; MRC: Medical rehab center; CSF: Cerebrospinal fluid; ENT: Ear, nose and throat; 4b:
Acinetobacter baumannii; Non Ab: Species other than baumannii

Antimicrobial susceptibility test was determined of the Acinetobacter isolates for the panel of 12 antibiotics
(Amikacin; Cefepime; Cefotaxime; Ceftazidime; Ciprofloxacin; Colistin; Gentamicin; Imipenem; Meropenem;
Piperacillin-Tazobactam; Trimethoprim- Sulfamethoxazole; Tigecycline) were determined using microdilution
method. Acinetobacter isolates would consider multidrug resistant if they resist three or more antibiotics. Out of 104
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Acinetobacter spp., 92 isolates was identified as 4. baumannii of them 85 were multidrug resistance isolates,
especially to quinolones, cephalosporins and carbapenems and 7 fully sensitive isolates. Species other than
baumannii were 12 isolates including 10 multidrug resistance and 2 fully sensitive isolates (tables 4). Statistical
analysis showed that there is no significant association between type of resistance and biotype using Chi-Square test

(P >0.05).
Table 3. Distribution of Acinetobacter spp., isolated from different specimen collected from different Service Units
at KFGH.
Service Units Sputum Wounds Urine Blood CSF Other Total
ICU 26 (72.2%) 0 5(13.95) 3 (8.3%) 0 2 (5.6%) 36
Burn unit 3 (16.7%) 13 (72.2%) | 2 (11.1%) 0 0 0 18
General surgery 2 (18.2%) 6 (54.5%) 3 (27.3%) 0 0 0 11
Orthopedics 1(7.7%) 7 (53.8%) 4(30.8%) 0 0 1 (7.7%) 13
Medical 6 (37.5%) 3 (18.8%) 4(25.0%) 2 (12.5%) 0 1 (6.2%) 16
Urology 1 (33.3%) 1 (33.3%) 1(33.3%) 0 0 0 3
MRC 1 (100%) 0 0 0 0 0 1
ENT 1 (20.0%) 1 (20.0%) 0 1(20.0%) [ 1(20.0%) 1 (20.0%) 5
Special Ward 0 1 (100%) 0 0 0 0 1
Total 41(99.8) 32 19(100.1) 6 1 5 104

ICU: Intensive care unit; MRC: Medical rehab center; CSF: Cerebrospinal fluid; ENT: Ear, nose and throat.

Table 4. Resistance and sensitivity (MDR and FS) of
Acinetobacter isolates, obtained from clinical
samples from KFGH.

Biotype (n) MDR (%) FS (%)
Ab (92) 85 (89.5) 7(77.8)

Non Ab (12) 10 (10.5) 2(22.2)

Total (104) 95 9

MDR: Multidrug resistant; FS: Fully sensitive; Ab:
Acinetobacter baumannii; Non Ab: Species other
than baumannii.

The results in table 5 showed that 41 isolates
were from sputum including 39 multidrug resistant
(MDR) isolates and 2 fully sensitive (FS); 32 isolates
were from wound including 31 MDR and one isolate
FS. The isolates from urine were 19 including 15
MDR isolates and 4 FS while the isolates from blood
were 6 including 4 MDR and 2 isolates FS. Only one
isolate was from cerebrospinal fluid and was MDR.
The isolates from other locations were 5 including
only MDR. Conclusion, 95 bacterial isolates were
MDR and 9 isolates were FS. Statistical analysis
showed that there is no association between isolation
site and antimicrobial susceptibility of Acinetobacter
(P> 0.05).

Infections or colonization of the patients was
evaluated (Table 6). Majority of the collected cases
were from patients admitted to ICU. The patients age
ranged from 12 months to 92 years (mean age 48 +
20 years). Among these, 61 were male (58.7%) and
43 were female (41.3%). About infection and age
(Category), there is no significant association (P >
0.05, using Chi-Square test) but in fact there is low
significant different between infection and age using
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ANOVA test. The different comes between 2
subgroup (Infection & Colonization) with P = 0.041
which means that there is very low impact of
infection on age.

Out of 61 male patients, 37 patients were
infected and 13 colonized. Moreover, 35 female
patients were infected and one colonized. A total of
65 infections were with MDR Acinetobacter and 7
infections were with fully sensitive Acinetobacter.
There is significant different between male and
female infection (Table 6).

The mean day of isolation (DOI) was 19 +
21 days. There is significant association between day
of isolation and infection which means that most of
infections were obtained in early days (DOI < 19).
Majority of the collected cases were from patients
admitted at ICU. Twenty nine admitted patients at
ICU were infected but 2 admitted patients at ICU
were colonized. In addition, 10 admitted patients at
Burn unit and Medical unit were infected.

The results showed that thirty five diabetic
and 37 non diabetic patients were infected in addition
to 7 diabetic patients were colonized. Moreover,
thirteen patients had previous Acinetobacter infection
while 59 were with no previous infection.
Unfortunately, 54 patients died, mortality rate 52%,
during their stay at the hospital (Table 6). From
previous data, there is no significant association or
difference between infection and the previous
variables.

Table 7 showed the type of infection in each
Service unit and biotype of Acinetobacter (either Ab
or non Ab). Seventy two Acinetobacter spp. was
isolated from various types of infections, 20 (27.8%)
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isolates were from Respiratory tract infections, 7
(9.7%) were from either blood stream, burn wound or
surgical site infection, one (1%) from meningitis
infection, 15 (20.8%) from urinary tract infections, 8
(11%) were from Acinetobacter ventilator-associated
pneumonia (VAP), 5 (6.9%) from skin & soft tissues
infection (SSTI) and 3 (4%) were from other
infection (Table 7). A. baumannii was the main
species responsible for most of the infections where
64 A. baumannii and 8 other species were obtained
from different infection type. Species other than A.
baumannii (non Ab) were also responsible for many
infections. Concerning A. baumannii, there is
significant association between type of infection and
service unit (P = 0.000, Fisher’s Exact test) but in
case of non Ab, there is no significant association (P
> 0.05, Fisher’s Exact test).

Table 5.  Antimicrobial  susceptibility  of

Acinetobacter spp, isolated from different sites

Sensitivity MDR FS Total
/ (%) (%) | isolates
Site

Sputum 39 (95) 2(5) 41
Wound 31 (97) 1(3) 32
Urine 15(79 | 421 | 19
Blood 4(67) | 2(33) 6
CSF 1 (100) 0 1
Other 5(100) 0 5

Total 95 (91) 9(9) 104

CSF: Cerebrospinal
FS: Fully sensitive

fluid; MDR: Multidrug resist;

Table 6. Demographic data of 104 Acinetobacter isolates, collected from King Fahd General Hospital

Prognostic factors Infection | Colonization | Community P value
g (0=72) | (n=14) (n=14)
0Oto<15 1 1 2
>15t0<30 14 4 1
Age >30to <45 15 5 5 0.17
>45to <65 24 3 4
> 65 18 1 2
Male 37 13 8 %
Gender Fomale 35 1 5 0.016
. Ab 64 13 13
Biotype Non Ab 3 I I 0.83
o MDR 65 14 13
Antibiotype TS 7 0 I 0.46
. . <19 43 9 14 «
Day of isolation (DOI) 19 20 5 0 0.01
ICU 29 2 4
Burn unit 10 5 2
General surgery 9 1 1
Orthopedics 7 4 2
Hospital Service Medical 10 1 4 0.21
Urology 2 0 0
ENT 4 0 1
MRC 1 0 0
Special Ward 0 1 0
. . . Yes 35 7 9
Diabetic patient No 37 7 5 0.56
. . . . Yes 13 0 3
Previous Acinetobacter infection No 59 1 B 0.20
Expired 41 4 7
Outcome Survived 31 10 7 0.14

Ab: Acinetobacter baumannii; Non Ab: Species other than baumannii, ; MDR: Multidrug resist; FS: Fully sensitive;
ICU: intensive care unit; MRC: medical rehab center; ENT: ear, nose and throat.* Significant association
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Table 7. Types of Acinetobacter infection in different Service units at KFGH.

Type of infection Acinetobacter baumannii (Ab) (non Ab) Total
Total no. | Number | Unit | Total no. | Number | Unit | isolates
Acinetobacter ventilator- 6 ICU 0 0 0
associated pneumonia 8 L Med 8(11.1)
1 Uro
13 ICU 1 1 ICU/
1 G.S
Respiratory Tract Infection 19 é 1;\4/[1:5 (227(.)8)
1 Ortho
1 B.U
Burn wound infection 5(71.4) - B.U 2 BU BU | 7(09.7)
Surgical site Infection 1 Oriho 1 Orth 709.7)
1 Uro o
2 Med 2 1 G.S
Skin and Soft Tissues Infection 4 (80) 1 GS | Orth | 5(6.9)
1 Ortho o
4 ICU
Urinary tract infection 13 g OC;EO 2(13.3) 2 BU (2}}?8)
3 Med
Blood stream infection (BSI) 6 3 ICU 0 0 0 7(9.7)

4. Discussions

Over the last decade, Acinetobacter has
emerged to become an important cause of nosocomial
infections in many parts of the world (Peleg et al.,
2008). Recently, resistance problem has been
relatively much worsened in Gram-negative bacilli
specially Acinetobacter which have increasingly been
resist many antimicrobial agents (Fournier and Richet,
2006). Acinetobacter is typical nosocomial pathogens
causing infections and high mortality, almost
exclusively in compromised hospital patients. They
are intrinsically less susceptible to antibiotics than the
members of the family Enterobacteriaceae, and have
propensity to acquire resistance (Lee ef al., 2011).
Moreover, A. baumannii causes a significant number
of nosocomial outbreaks worldwide, which commonly
occur in settings with high antibiotic selective
pressures (Mak et al., 2009). In this study, 104
Acinetobacter isolates were recovered from 102
patients at KFGH in six months. Acinetobacter
baumannii, clinically the most important of
Acinetobacter genospecies, was the main species (92
isolates). More isolates were obtained by Dent et al
(2010) where 247 isolates of Acinetobacter baumannii
were obtained from 164 patients at USA Hospital. In
another studies, 96 isolates of 4. baumannii were
obtained from 25 hospitals in 17 European countries
from 2001-2004 (Towner ef al., 2008) and 35 clinical
isolates of MDR A. baumannii were collected from 3
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Korean University hospitals over a 2 years period
(Koo et al., 2010).

Leeds Acinetobacter medium was used as a
specific medium for A. baumannii growth and
identification. Many previous studies have employed
Leeds Acinetobacter medium for environmental
surveillance of 4. baumannii (Barbolla, et al., 2008,
Jawad, et al., 1994, Webster et al., 1998). The most
isolates of A. baumannii were recovered from
respiratory specimens (sputum) followed by wound
specimens. These findings were in accordance with
the results reported by other investigators from Italy
and Finland (Esposito and Leone, 2007; Ylipalosaari
et al., 2006). Also, this findings consistent with
another Saudi study (Saeed et al., 2010), Hong Kong
study (Ho et al., 2010), Taiwan study (Chang et al.,
2009). Moreover, Park et al. (2010) showed that the
most common Acinetobacter isolates were the
respiratory isolates which may due to the tools and
instruments used or respiratory infections. In addition,
A. baumannii has the ability to live on dry
environmental surfaces for up to 13 days which were
more than that of other Gram-negative bacteria
(Getchell-White et al., 1989). On contrast, another
study conducted between 2003 and 2005 in Warsaw in
Poland, reported that the predominantly 4. baumannii
isolates were obtained from blood samples
(Wroblewska et al., 2007).
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In this study, the majority of Acinetobacter
spp. was isolated from the Intensive Care Unit (ICU).
These results are in consistent with that reported by
Saeed et al. (2010), Prashanth and Badrinath (2005)
and Hawkey and Finch (2007). A. baumannii
outbreaks have been reported previously, particularly
in ICU by many authors (Corbella et al., 2000;
Pournaras et al., 2006). Severe underlying diseases,
invasive diagnostic and therapeutic procedures used in
ICUs have been demonstrated to predispose patients
to severe infections with 4. baumannii (Husni et al.,
1999; Tejada et al., 2001; Raka et al., 2009). Lower
numbers of 4. baumannii were obtained from ICU in
Poland by Wroblewska et al., (2007) which may due
to the lower number of beds found in the ICU at this
hospital. Our results were in accordance with studies
in Indian that showing Acinetobacter isolation from
different types of infection in hospitals and the highest
infection was respiratory infection specially at ICU
(Prashanth and Badrinath, 2005). Also, respiratory
infection due to Acinetobacter in mechanically
ventilated patients in ICU was also high at JIPMER
hospital (Prashanth and Badrinath, 2007). However,
Van Looveren et al. (2004) reported that multi-
resistant strains of Acinetobacter spp. were isolated
from hospitalized patients with bacteraemia,
pneumonia, meningitis, urinary tract infections and
surgical wound infections. Our results showed that out
of 92 A. baumannii, 85 isolates were MDR isolates
and 7 were fully susceptible to antimicrobial agents,
while 95-97 % of the Acinetobacter isolates from
sputum or wound were MDR. Shakibaie et al. (2012)
found that Acinetobacter spp. have acquired resistance
to almost all currently available antimicrobial agents,
including aminoglycosides, quinolones, and broad-
spectrum B-lactams. The spectrum of antibiotic
resistance of these organisms, together with their
survival capabilities, makes them a threat in hospital
environments. Rates of carbapenem resistance in 3601
isolates of A. baumannii, clinically the most important
of 25 Acinetobacter genospecies, increased from 9%
in 1995 to 40% in 2004 (Carey et al., 2006). The
nosocomial Acinetobacter infections were about 70 %
whereas 15% were colonization and 15% were
community acquired infection. In Spain, one-third of
patients were colonized during their stay, with the
trachea (43%), rectum (31%), and skin (35%) being
the most frequent sites and 92% of cases, colonization
was established within the first 9 days after admission
(Martinez-Pellus et al., 2002).

Almost all cases of MDR A. baumannii in
our study were hospital acquired, 88% were acquired
in KFGH during the index hospitalization and 10%
were imported into the hospital by patients with recent
exposure to the healthcare system. The highest rate of
Acinetobacter spp. on respiratory tract infection was
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27.8%, most of them occurred in ICU. In Spain,
Martinez-Pelltis et al. (2002) found significant risk
factors included mechanical ventilation (p < 0.01) and
Acinetobacter was recovered from thermometers
(35%), respirator switches (43%), and damp surfaces
(54%). Falagas et al. (2008) reported that according to
a meta-analysis, Acinetobacter was a more common
cause of ICU acquired pneumonia in studies
originating from European countries (0-35%) and
Asian (range 4-44%) than those of United States (6-
11%). A gradient in the proportion of ICU acquired
pneumonias caused by Acinetobacter in various
European countries was apparent where the rates were
very low in Scandinavia and became gradually higher
in Germany and United Kingdom and the highest rates
were reported for Turkey, France, Spain, Italy and
Greece (Falagas et al., 2008). During March - July
2006, A. baumannii was isolated from 30 patients, of
whom 22 were infected and 8 were colonized (Raka et
al., 2009). These results are in consistent with our
result. However, A. baumannii was isolated from 74
patients, out of them 38 were infected (33 had
ventilator-associated pneumonia) and 36 were
colonized (Zarrilli et al., 2007).

In conclusion, high incidence rate of
Acinetobacter was reported in KFGH and colonization
appeared in 15 % of patients, this event generally
precedes infection. The use mechanical ventilation
and day of isolation are the main factors affect
isolation. The main bacterial reservoirs are the
colonized patient in addition to environmental
elements.
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