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Abstract                                                                                                                                  

Background: Acinetobacter organisms are free living gram-negative coccobacilli that emerge 

as significant nosocomial pathogens in the hospital setting and are responsible for intermittent 

outbreaks in the intensive care unit. It is difficult to control, and the infections caused by it are 

difficult to treat, because it is multidrug resistant.  

Objective: To determine the frequency rate and antibiotic susceptibility pattern of 

Acinetobacter calcoaceticus (A. calcoaceticus ) and Acinetobacter baumannii (A. baumannii) in 

ventilation machines at the intensive care units (ICU) of some hospitals in Khartoum (Sudan).  

Materials and methods: This was a descriptive, cross-sectional study conducted at the 

intensive care units of some hospitals in Khartoum (Sudan); during the period from September to 

December 2017. A total of 50 specimens (28 solutions from humidifier and 22 swabs from Heat 

and Moisture Exchanger (HME) were collected and cultured on blood and Mac Conkey agar. All 

isolates were identified using standard bacteriologic and biochemical methods. Ethical clearance 

was obtained from the Ethical Research Committee at Al-Neelain University (Khartoum). 

Results: The overall result revealed that Acinetobacter calcoaceticus and Acinetobacter 

baumannii were not detected in all of specimens investigated  0 (0%). 

Conclusion: No Acinetobacter was detected in the ICU ventilator’s machines investigated .  
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Introduction     

Acinetobacter calcoaceticus/baumannii bacteria are emerging as one of the most common causes 

of hospital-acquired infections (HAIs) in intensive care units (ICUs) worldwide; and are often 

resistant to multiple antibiotic classes, complicating treatment. Acinetobacter  is non-motile,      
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encapsulated, and non-fermentative. It belongs to the family Neisseriaceae. Frequently, it can be 

misidentified as Neisseria or Moraxella species on Gram staining, although the negative oxidase 

reaction is useful in distinguishing Acinetobacter from other Gram-negative organisms in the 

same family. Furthermore, it is indole negative and catalase positive. It is strictly aerobic, and 

does not require unusual nutrients to survive in the environment1.                                                   

This poses challenges clinically because A. baumannii can be pathogenic whereas A. 

calcoaceticus is environmental. The exact reservoir of A. baumannii remains undefined. In 

contrast to other Acinetobacter spp., A. baumannii is uncommon in nature compared with the 

hospital environment.  A. baumannii is able to survive on dry surfaces in hospital environments 

for up to 4 months. The natural habitat is water and soil,  and it  has  been isolated from  foods, 

arthropods,  and the  environment.  In humans, Acinetobacter spp. can colonize skin, wounds, 

and the respiratory and gastrointestinal tracts. It possesses trivial hazard to healthy individuals, 

but generally causes infections in those with weakened immune systems specifically, in the 

intensive care unit (ICU). The latter is equipped with ventilators and invasive tools such as 

catheters are factors that predispose to A. baumannii infections such as ventilator-associated 

pneumonia (VAP), meningitis, wound infection, septiceamia, and urinary tract infections2.      

Outbreaks of Acinetobacter are linked to contaminated respiratory equipment, intravascular 

access devices, bedding materials and transmitted via hands of hospital personnel. An increase in 

antibiotic resistance among the isolates of organism during recent years, had made these 

infections difficult to treat. The resistance mechanisms of Acinetobacter are multiple. They 

include production of beta lactamases, alterations in cell wall channels and efflux pumps by 

which it becomes resistant to beta-lactam antibiotics, production of aminoglycoside modifying 

enzymes and mutations in genes gyrA and parC mediate resistance to aminoglycosides and 

quinolones respectively. Susceptibility of A. baumannii to antimicrobials is considerably 

different among countries, among centres and even among the wards of a given hospital. These 

differences may reflect different patterns of antimicrobial usage and different epidemiological 

situations, including antimicrobial control measures and policies. An increase in antibiotic 

resistance among the isolates of the organism during recent years has made these infections 

difficult to treat3.                                                                                                                                  

Limited antibiotic regimens are available for treatment of carbapenem resistance Acinetobacter 

spp. infections. The infections caused by A. baumannii are often treated with ceftazidime, 

ceftriaxone, tobramycin, amikacin, carbapenems, and tetracycline. The antimicrobial synergistic 

effect between meropenem, ampicillin/sulbactam and colistin has been reported in some studies. 

This effect was detected despite in-vitro resistance to both antibiotics4.                                                 

This study aimed to determine the frequency rate and antibiotic susceptibility pattern of 

Acinetobacter calcoaceticus and Acinetobacter baumannii in ventilation machines at the ICU of 

some hospitals in Khartoum (Sudan). 

Materials and methods  
 

 

This was a descriptive, cross-sectional study conducted at the ICUs of some hospitals in 

Khartoum (Sudan) during the period from September to December 2017. Permission to collect  
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the specimens was obtained from the medical directors of Al Hakeem Specialized Hospital, Blue 

Nile Specialized Hospital, Al Dusoogy Specialized Hospital, Omdurman Military Teaching 

Hospital, Khartoum North Teaching Hospital, and Consultant Specialized Hospital. Approval to 

run the study was taken from the Research and Ethical Committee of Al-Neelain University. 

Inclusion criteria were ventilation machines connected to patients investigated.                                               

A total of 50 specimens were collected. 28 specimens were collected from machines aseptically. 

3 ml of a humidifier solution were poured in sterile urine containers. Also 22 swabs were 

collected aseptically first by moistening in 0.1% saline peptone water and then collecting from 

Heat and Moisture Exchanger "HME". Swab was rolled once over the entire inner surface to be 

sampled. Swabs and solutions collected were inoculated on blood agar (Flow Media Laboratories 

Lot No: 0272 Sudan) and on Mac Conkey agar (Flow Media Laboratories Lot No: 0282, Sudan) 

and incubated at 37ºC for 24 hrs.                                                                                                              

Colonies were preliminarily screened by morphology and identified using standard bacteriologic 

and biochemical methods, i.e. Gram staining, oxidase tests (HIMEDIA, Lot No: 0000300504, 

Mumbai), catalase test, motility test, citrate test, urease test, glucose and lactose fermentation 

tests, H2S production test (Flow Media Laboratories), MR test, and growth at 37°C and 44°C. 

Sensitivity testing was performed by the Kirby Bauer method as per guidelines of the Clinical 

Laboratory and Standards Institute (CLSI).                                                                                                       

SPSS software  was used for statistical analysis of the data and descriptive statistics were 

reported. Data were expressed as percentage and differences in variables mean levels between 

the two groups and tested by Student’s 𝑡-test. Confidentiality of information regarding patients 

investigated was maintained. 

Results  
 

A total of 50 specimens collected from ventilation machines were investigated. They were 22 

swabs and 28 solutions . Out of these 50 specimens, 34 specimens (68%) were found completely 

sterile, and 16 specimens (32%) showed growth of bacterial species without growth of 

Acinetobacter spp. The bacterial species isolated were species of Staphylococcus,  Micrococcus,  

Enterococcus , Moraxella , Pseudomonas, and Proteus (Table 1).  

Table (1): Bacterial growth detected in the swabs and solution specimens  

Specimens No growth Growth Total 

Solutions 18 (64.3%) 10 (35.7%) 28 (100%) 

Swabs 16 (72.7 %) 6 (27.3%) 22 (100%) 

Total 34 (68%) 16 (32%) 50 (100%) 

 

Discussion  
 

The ability of A. baumannii to survive for a long time in the hospital environment and to readily 

acquire antimicrobial resistance has driven increased concern over this species in the medical 

community.  In this study, the presence of A. baumannii was evaluated in the ICU ventilator                   

 

El Boni, et al., 2018: Vol 3 (9)                                                                                                               

http://ajmsc.org/d/?ckattempt=1


4 
 

African Journal of Medical Sciences                      http://ajmsc.info 

 

machines, as well as characterizing the antimicrobial resistance profiles of these isolates.           

A. baumannii and A. calcoaceticus was not isolated in any of these specimens. The ventilator-

associated pneumonia (VAP) caused by A. baumannii in the ICU were related to the 

contamination of the machine by this organism5.                                                                                         

The present study showed no such relationship. However, Raro and his colleagues isolated 84 

(9.5%) Acinetobacter spp in the ICU environment6.                                                                                  

Kamalbeik and his co-workers7 isolated 42 Acinetobacter species from ICU patients. In another 

study conducted by Muntasir and his co-authors, 275 A. baumannii species were isolated (9.5% 

prevalence rate). Among those 72% were collected from ICU patients8.                                          

The negative findings and the variation in these findings may be due to the control and 

sterilization techniques performed in the ICUs, the different type, size, geographical variation, 

and techniques adopted.                                                                                                                   

As far as we know, this study was one of the first reports correlating VAP caused by 

Acinetobacter with contamination of ventilator machines by this organism.  

From this study it may be recommended that further research work with large sample size is 

needed to establish an association between Acinetobacter and ventilator machines; as well as to 

determine its role in nosocomial infections and outbreaks in the ICUs.                                                     

Conclusion: No Acinetobacter was detected in the ICU ventilator’s machines investigated.   
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