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ÖZET  

 

Acinetobacter baumannii türlerinin neden olduğu hastane enfeksiyonları hastanelerde 

daha yaygın hale gelmektedir. Bu türler arasında sıklıkla tedavi seçeneklerini ciddi 

şekilde sınırlayan çoklu ilaca dirençli kökenler tespit edilmektedir.. 

 

Amaç: 

Bu çalışma, Yakın Doğu Üniversitesi Hastanesi'nde klinik örneklerden izole edilen 

Acinetobacter türlerinin tespiti, izolasyonu ve identifikasyonu ve bunların çeşitli, 

antibiyotiklere duyarlılıkları amacıyla planlanmıştır.  

 

Gereç ve Yöntemler: 

Sunulan bu tez, Kuzey Kıbrıs Türk Cumhuriyeti'ndeki (KKTC) Yakın Doğu 

Üniversitesi hastanesindeki mikrobiyoloji laboratuvarında gerçekleştirildi. Çalışma 

için toplam 100 örnek toplandı (Eylül 2020-Mayıs 2021). Çeşitli hastane bölümlerinde 

yatan hastaların kan, idrar, balgam, aspirasyon sıvısı ve yara materyalleri örneklendi.  

Bu klinik örnekler rutin klinik mikrobiyolojik kültür yöntemleriyle çalışılarak çeşitli 

mikroorganizmalar üretildi. Üreyen mikroorganizmalardan Gram negarif kokobasil 

görünümlü olanlar VITEK 2 GN kartı (bioMérieux) ve Vitek 2 otomatik sistemi 

(bioMérieux) kullanılarak tür identifikasyonları yapıldı. AST NO 93 kartı, bu 

izolatların antibiyotiklere duyarlılığını test etmek için kullanıldı. Sonuçlar 

değerlendirildi. 

 

 

Bulgular/ Sonuçlar: 

 

Çalışmada izole edilen Acinetobacter suşlarına ait toplam 100 adet örneğin, antibiyotik 

duyarlılık sonuçları değerlendirildi.  

Acinetobacter köenlerimizde  en yüksek direnç Meropenem (%87 (90,62), gentamisin 

(%81 (92,0), siprofloksasin (%79 (90,80) ve Amikasin'e karşı (%75 (78,1) idi. En 

düşük direnç ise Netilmicin (%19), Trimethoprim/Sulfamethoxazole (%30 (78,94) ve 

Piperacillin/Tazobaktam (%38 (97,43),   karşı gelişti. 
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 Tartışma 

 

Acinetobacter baumannii ve Acinetobacter türleri enfeksiyonları, hastane 

enfeksiyonlarının önemli bir yüzdesinden sorumludur. Bunların çoğu cerrahi servisler, 

Anestezi ve yoğun bakım üniteleri (YBÜ) ile ilgilidir. Çoğu antibiyotik Acinetobacter 

baumannii'ye dirençlidir.  

 

Çalışmamızda piperacillin/Tazobaktam ve netilmisin’i en etkili antibiotikler olarak 

saptadık. Kliniklerde sık kullanılan meropenem, gentamisin ve siprofloksasin ise en 

dirençli olanlardı. 

Hastane ortamlarında, Acinetobacter türleri genellikle fermente etmeyenler arasında 

bulunur. Mikrobiyal direnç felaketini önlemek için akılcı antibiyotik kullanımı kritik 

öneme sahiptir. GSBL'lerin kesin olarak tanımlanmasını ve karakterizasyonunu 

doğrulamanın tek yolu moleküler yaklaşımlardır. Ancak, tüm laboratuvarların bu 

prosedürlere erişimi yoktur. 

Acinetobacter baumannii ve Acinetobacter türleri enfeksiyonları, hastane 

enfeksiyonlarının önemli bir yüzdesinden sorumludur. Bunların çoğu cerrahi servisler, 

Anestezi ve yoğun bakım üniteleri (YBÜ) ile ilgilidir. Çoğu antibiyotik Acinetobacter 

baumannii'ye dirençlidir. Kolistin ve karbapenemler en yüksek duyarlılık yüzdesini 

gösterdi. 

Hastane ortamlarında, Acinetobacter türleri genellikle fermente etmeyenler arasında 

bulunur. Mikrobiyal direnç felaketini önlemek için akılcı antibiyotik kullanımı kritik 

öneme sahiptir. GSBL'lerin kesin olarak tanımlanmasını ve karakterizasyonunu 

doğrulamanın tek yolu moleküler yaklaşımlardır. Ancak, tüm laboratuvarların bu 

prosedürlere erişimi yoktur. 

 Bu bulgular kesinlikle Acinetobacter hastalarının patojenitesini ve uygun yönetimini 

anlamaya yardımcı olacak ve böylece uygunsuz antibiyotik kullanımını azaltacaktır. 

Anahtar Kelimeler:  

Acinetobacter türleri. Çoklu İlaç Dirençli, Kültür, Duyarlılık testi, Acinetobacter 

baumannii, Yoğun Bakım Ünitesi(YBÜ). 
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ABSTRACT  

 

 Nosocomial infections caused by Acinetobacter baumannii strands are becoming 

more common in hospitals. The occurrence of multidrug-resistant strands has been 

detected, which severely limits treatment options. The study's goal was to figure out 

the infection rate and susceptibility spectrum of Acinetobacter baumannii, 

Acinetobacter species isolated from patients in Surgical units, ICU, Anesthesia and 

other different departments of the hospital. 

Aim: This study was conducted for determination, isolation and identification of 

Acinetobacter Species isolated from clinical samples in Near East University Hospital. 

Acinetobacter species strains that were isolated from urine, blood, aspirational fluid, 

sputum samples, and study their antimicrobial susceptibility testing.  

Materials and Methods: The current study was conducted in the microbiology 

laboratory at the Near East University hospital in the Turkish Republic of Northern 

Cyprus (TRNC). A total of 100 samples for the study was executed Retrospectively and 

Prospectively Between (October 2019 and May 2021) the material consisted of 

Acinetobacter baumannii isolates and Acinetobacter species were isolated from blood, 

urine, sputum, aspirational fluid and wound material samples of hospitalized patients 

from various hospital departments. Microbiological substrates were used to cultivate 

the isolated bacterial strains. The VITEK 2 GN card (bioMérieux) and Vitek 2 

automated system (bioMérieux) were used to identify isolates to species. The AST NO 
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93 card was used to test the susceptibility of certain bacteria to antibiotics. When it 

comes to carbapenem resistance, in order to detect and evaluate the Acinetobacter 

species and their Antibiotic results. 

 Results: A total of 100 samples of the Acinetobacter Species strains were isolated 

while the result of the microbiological culture method show that there are samples that 

showed the antibiotic susceptibility for these isolates as following thus, the highest 

resistance in our Acinetobacter strains was against Meropenem (87% (90,62), 

Gentamycin (81% (92,0), Cefepime (80% (91,95), Ciprofloxacin (79% (90,80), and 

Amikacin (75% (78,1). The lowest resistance developed against Netilmicin (19%) 

Trimethoprim/sulfamethoxazole (30% (78,94) and Piperacillin/Tazobactam 38% 

(97,43) of the isolates respectively. 

Conclusions: Acinetobacter baumannii and Acinetobacter species infections account 

for a substantial percentage of nosocomial infections. The majority of them are related 

to surgical wards, Anesthesia and intensive care units (ICUs). Most antibiotics are 

resistant to Acinetobacter baumannii. Colistin and carbapenems showed the highest 

percentage of sensitivity. 

In hospital settings, Acinetobacter species are commonly found among nonfermenters. 

To avoid a microbial resistance disaster, rational antibiotic use is critical. Molecular 

approaches are the sole way to confirm the precise identification and characterization 

of ESBLs. However, not all laboratories have access to these procedures. 

 These findings will certainly help understand the pathogenicity and proper 

management of Acinetobacter patients, thus decreasing the improper use of antibiotics.  

 

Keywords: (A. Spp) Acinetobacter species, Multi Drug Resistant, Culture, (AST) 

Antibiotic Susceptibility test, Acinetobacter baumannii, Intensive Care Unit (ICUs). 
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CHAPTER ONE 

INTRODUCTION 

 

 

SUMMARY 

Acinetobacter is a complicated genus with a history of dispute over the existence of 

several species. The species can cause soft tissue and urinary tract infections, as well 

as nosocomial infections such aspiration pneumonia and catheter-associated 

bacteremia. Acinetobacter spp. infections acquired in the community are becoming 

more common. The organism's environmental tenacity, resilience to desiccation, and 

evasion of host immunity increase Acinetobacter transmission and consequent illness. 

The virulence qualities of Acinetobacter spp. are mostly due to their ability to evade 

quick clearance by the innate immune system, successfully allowing for a high 

bacterial density that stimulates the LPS–Toll-like receptor. That causes sepsis via the 

lipopolysaccharide (LPS)–Toll-like receptor4 (TLR4) pathway. Capsular 

polysaccharide is a key virulence component that allows bacteria to evade the immune 

system, whereas LPS causes septic shock. Antibiotic resistance, on the other hand, is 

the key determinant of clinical outcome. The administration of initially effective 

medication is critical to improving survival, resulting in a threefold reduction in 30-

day mortality. 

Unfortunately, early commencement of successful therapy is a major therapeutic issue 

due to the high incidence of this organism possessing an extreme drug resistance 

(XDR) phenotype. New preventative and therapeutic approaches for Acinetobacter 

spp. are needed due to its high rate of antibiotic resistance and poor results (up to 70% 

death rate from infections caused by XDR strains in some case series). Acinetobacter 

spp. alternatives are critically needed. 
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1.1. INTRODUCTION 

 

    Acinetobacter species are gram-negative, non-fermenting bacteria that are 

commonly coccobacillary and belong to the Moraxellaceae family. There are 34 

species in the genus, 25 of which have legitimate names and 9 of which are called for 

their chromosomal group, with A. baumannii being the most important in human 

infections. A. baumannii is a member of the A. calcoaceticus-A. baumannii complex, 

which includes A. calcoaceticus (genomic species 1, an environmental species with 

limited clinical significance), A. baumannii (genomic species 2), A. pittii (genomic 

species 3), and A. nosocomialis (genomic species 13TU), all of which are genetically 

related and phenotypically difficult to distinguish. When compared to other genetic 

species, A. baumannii has been linked to increased antibiotic resistance and higher 

mortality in bacteremic individuals. Acinetobacter species are saprophytic, 

widespread, and have emerged as a significant nosocomial pathogen due to their 

capacity to survive in a hospital setting on a variety of surfaces, a variety of dry and 

wet surfaces.(1) Pneumonia, which is most typically associated with endotracheal 

tubes or tracheostomies, endocarditis, and other human illnesses caused by 

Acinetobacter species include: In patients, meningitis, skin and wound infections, and 

peritonitis are common peritoneal dialysis, urinary tract infection, and bacteremia. 

Antibiotic susceptibility patterns of Acinetobacter might vary a lot across the country 

and even within the same hospital at different times. The distinctions in the case of 

Acinetobacter, a periodic resistance test is required. surveillance of these infections in 

order to get the best results selection of treatment. Because multidrug resistance 

patterns of clinical Acinetobacter strains are unpredictable, knowing the institutionally 

widespread susceptibility profiles is critical. As a result, a simplified phenotypic 

identification approach was used to identify Acinetobacter species from diverse 

clinical samples, and the antibiotic sensitivity pattern of these isolates was determined. 

It's unclear when the first Acinetobacter organisms were isolated (1, 2). Gram-negative 

coccobacilli that were most likely Acinetobacter were isolated as early as 1914 and 

again throughout the 1940s, but were previously known as Mima polymorphia (now 

Acinetobacter lwoffii), Herellea vaginicola (now Acinetobacter baumannii or 

Acinetobacter calcoaceticus), Bacterium anitratum, B5W, and Moraxella lwoffii (1, 

2). It was once difficult to tell the difference between A. baumannii and A. 

calcoaceticus. As a result, literature from previous decades is likely to reflect a hybrid 

of the two species. 

Acinetobacter is a genus of Gram-negative coccobacilli that includes oxidase-positive 

and -negative, nonpigmented strains. The varied Acinetobacter genus (3) has more 

than 50 species, the vast majority of which are nonpathogenic environmental 

organisms. A. baumannii is the most prevalent species that causes infections, followed 

by A. calcoaceticus and A. lwoffii (4). Additional species have been reported as 

pathogens, including A. haemolyticus, A. johnsonii, A. junii, A. nosocomialis, A. pittii, 
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A. schindleri, and A. ursingii (5–11). A. seifertii is a new pathogen in Asia; it is 

genetically similar to A. baumannii and may be mistaken for it (12–14). A. baumannii 

is the most virulent of all the species, according to multivariate analysis of clinical data 

and animal model studies (described further below) (15). 

Acinetobacter spp. can be found in a variety of wet settings, such as moist soil/mud, 

marshes, ponds, water treatment facilities, fish farms, wastewater, and even seawater 

(3). These environmental isolates frequently contain antibiotic resistance mechanisms 

such as carbapenemases and extended-spectrum-lactamases (ESBLs) (3), and hence 

may serve as major repositories for resistance elements that eventually change into 

clinically relevant bacteria. Some medically important species have been discovered 

on vegetables, meat, dairy products, and human skin, including A. calcoaceticus, A. 

lwoffii, A. nosocomialis, and A. pittii (16). Antibiotic resistance repertoires have been 

found in such bacteria. 

Furthermore, antibiotic-resistant A. baumannii strains have been found in commercial 

products, including meat, vegetables, and several types of cattle, implying diverse 

environmental routes of transmission into human populations (3, 17–19). However, 

non-baumannii Acinetobacter spp. has predominated in skin colonization monitoring 

investigations, notably among healthy people, whereas Acinetobacter baumannii has 

only been found as a skin colonizer in a small number of healthy people (3, 20–23). 

Infections caused by Acinetobacter spp. became more common in the 1960s and 

1970s, coinciding with an increase in the usage of complicated critical care units (1, 

2). Acinetobacter was once thought to be a commensal opportunist, a low-virulence 

pathogen with little impact. However, when mechanical ventilation, central venous 

and urinary catheterization, and antibacterial treatments became more common and 

intensive in later decades, the frequency and severity of Acinetobacter infections 

increased (24–27). 

Infections caused by Acinetobacter have expanded swiftly across the globe's hospitals.                           

Intensive care units have the highest infection density (ICUs). According to 

surveillance data from the National Healthcare Safety Network (NHSN) in the United 

States from 2009 to 2010, Acinetobacter spp. were responsible for 1.8 percent of all 

health-care-associated illnesses (27). According to hospital network surveillance 

studies, the prevalence is similar in ICUs across Europe and Latin America (28–32). 

Acinetobacter, on the other hand, generates a substantially higher proportion of 

nosocomial infections in China, Thailand, Taiwan, Vietnam, and some South 

American nations, and may be the most common nosocomial pathogen. In India, it is 

also becoming a major nosocomial pathogen (33–38). Acinetobacter is one of the three 

most common causes of bacteremia and nosocomial pneumonia in Asian and Latin 

American countries (39–43). Acinetobacter infections affect 45,000 people in the 

United States each year (range: 41,400 to 83,000) and 1 million people worldwide each 

year (range: 600,000 to 1,400,000). (44). 
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Appearance in Microscope and Petri Dish 

 

 

 

 

EPIDEMIOLOGY 

Acinetobacter can be found in natural surroundings, moist surfaces in hospitals 

(respiratory therapy equipment), dry surfaces (human skin), and, on rare occasions, 

normal flora in the oropharynx. 

 

Identification of Acinetobacter 

Gram staining, cell and colony morphology, positive catalase test, negative oxidase 

test, and lack of motility were utilized to identify Acinetobacter in the genus 

Acinetobacter. (5)  

Acinetobacter was classified and identified using glucose oxidation, gelatin 

liquefaction, beta hemolysis, growth at 37°C and 42°C, arginine hydrolysis, and 

chloramphenicol sensitivity. (1,7-11) 

 

Clinical Significance 

Acinetobacter is commonly isolated in nosocomial infections, and it's especially 

common in intensive care units, where sporadic cases, epidemics, and endemic 

outbreaks are all too typical. The bacterium Acinetobacter baumannii is a common 

cause of hospital-acquired pneumonia, particularly late-onset, ventilator-associated 

pneumonia. Other illnesses it can cause include skin and wound infections, bacteremia, 

and meningitis, but A. lwoffii is primarily responsible for the latter. A. baumannii is the 

most common cause of human disease, having been linked to bacteremia, urinary tract 
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infections (UTIs), secondary meningitis, infective endocarditis, and hospital-acquired 

pneumonia among patients admitted to the intensive care unit, as well as wound and 

burn infections. A. baumannii may persist for weeks on human skin or dry surfaces and 

is resistant to a wide range of disinfectants, making it especially simple to spread in a 

hospital setting. 

 

Pathogenicity is boosted by biofilms 

A. Baumannii forms biofilms with enhanced antibiotic resistance and a chaperone-usher 

secretion system involved in Pilus assembly affects biofilm formation. 

 

Acinetobacter Baumannii an Emerging Bacterial infection 

According to the Centers for Disease Control and Prevention (CDC). Acinetobacter 

baumannii is responsible for 80% of all Acinetobacter infections. Because they lack 

cilia or flagella, they are immobile. A. baumannii is primarily found in hospitals and 

poses a threat to those with weakened immune systems. Acinetobacter Baumannii is a 

common pathogen that can cause infections in both the community and in health-care 

settings (HAIs) Because of its antibiotic resistance and proclivity for causing massive, 

multifacility nosocomial outbreaks, A. Baumannii has emerged as a prominent cause 

of (HAI) health care-associated infections. 

 

CLINICAL SYNDROMES Of ACINETOBACTER BAUMANNII 

 

Acinetobacter Baumannii is an opportunistic pathogen that can cause infections in the 

respiratory, urinary, and gastrointestinal tracts, as well as wounds and septicemia. 

 

Epidemiological Typing Methods 

Biotyping, Antibiograms, Serotyping, Phage typing, Bacteriocin typing, Protein 

profiles, Pulsed Field Gel Electrophoretic typing, Multi-locus Enzyme Electrophoretic 

typing, Plasmid profiling, Ribotyping, Polymerase Chain Reaction (PCR), Vitex2 

Compact Machine. 

 

Treatment, Prevention & Control 

Antibiotic resistance treatments, for example. β-lactam + Aminoglycosides are an 

empirical treatment for Acute Infections. Antibiotic Susceptibility dictates a specific 

treatment plan. 
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Prevalence 

Hospital Care Associated Infection (HCAI) prevalence varies widely over the world, 

ranging from 4% to 10%. 

In low-income countries, rates are greater. Microorganisms that cause disease can be 

found on health care professionals' hands and nasal cavities, floors, and other surfaces, 

including implants and prostheses. 

External surfaces, such as door handles and faucets, are commonly infected. 
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Detection of Extended Spectrum β-Lactamases Production  

 

The double disc synergy test (DDST) was used to detect the prevalence of extended 

spectrum β-Lactamases (ESBL) synthesis in Acinetobacter using previously described 

methods (7,12,13) 

 

Transmission 

Acinetobacter spp. are commonly spread to patients by environmental persistence and 

transitory infection of health care personnel's hands (45, 46). Aerosolized bacteria 

from infected or colonized patients have been reported to spread nosocomially. In one 

well-publicized case, a health care worker contracted fulminant pneumonia after 

inhaling A. baumannii aerosolized during ventilated patient endotracheal suctioning 

(47). Another study found that carbapenem-resistant A. baumannii was found in 

roughly a quarter of air samples taken from patient rooms (CRAB). All of the patients 

in these rooms were afflicted with CRAB (46, 48). The air ducts were not colonized, 

indicating that the germs in the air came from the patients (46, 48). However, Rock et 

al. discovered evidence of A. baumannii air pollution in only one of a dozen patient 

rooms examined, indicating that the prevalence of A. baumannii air contamination is 

variable (49). They hypothesized that the lower rate of air contamination was 

attributable to frequent air exchanges, as well as the fact that their patients were 

mechanically ventilated (and thus had closed airway circuits) (49).                                                                                 

Nonetheless, the unsettling thought of organisms spreading via settling on patients 

from polluted air suggests that occasional cleaning of environmental surfaces may not 

be enough to prevent spread unless measures to disinfect the air in patient’s rooms are 

also made. This concept of airborne dissemination poses a unique problem, and it may 

necessitate a change in infection management strategy. 

Surface disinfection may not be as significant as early control of patient respiratory 

secretions, patient cohorting, or models focused at limiting environmental spread. 

Although clinical data is currently missing, novel technologies to facilitate air 

purification, such as misting, UV radiation, or vapor technologies, may also play a 

role. 

While it is widely assumed that Acinetobacter spp. cause infections predominantly in 

immunocompromised patients, colonization pressure, selection by broad-spectrum 

antibiotics, and disruption of anatomical barriers are the most prevalent predispositions 

to infection (e.g., placement of catheters or endotracheal tubes and traumatic or 

surgical injury to skin and integument). 

Patients with lymphocyte suppression or depletion account for a minor fraction of A. 

baumannii infections (25, 50–52). In patients with burns, trauma, or who are in 

intensive care units, Acinetobacter infections are connected to mechanical ventilation, 
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intravenous and urine catheterization, surgery, invasive treatments, and long-term 

broad-spectrum antibiotics (25, 26, 39, 50, 52, and 53). While Acinetobacter is 

essentially an opportunistic pathogen, the "opportunities" that typically lead to clinical 

infection are abnormalities in anatomical host defenses and changes in normal host 

flora caused by broad-spectrum drug exposure. 

Acinetobacter is naturally resistant to desiccation, which helps it survive in the 

environment and spread in health-care settings. In addition, particularly in hot and 

humid tropical settings, community-acquired pneumonia and bacteremia can occur 

(25, 45). 

There appears to be a seasonal preference in the cases. According to the National 

Nosocomial Infections Surveillance (NNIS) System, the rate of Acinetobacter 

infections in the United States increased by 54 percent between 1987 and 1996 

between July and October compared to November through June (45). 

Humidifiers and water baths have frequently been implicated as environmental 

reservoirs, with a high degree of humidity thought to stimulate bacterial development 

(45). 
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                                             CHAPTER TWO 

                                        LITERATUREREVIEW 

 

Acinetobacter Species: 

Acinetobacter species come in a variety of shapes and sizes; below are a few examples 

of Acinetobacter strains. 

Acinetobacter baumannii, Acinetobacter albensis, Acinetobacter apis, Acinetobacter 

celticus, Acinetobacter baylyi, Acinetobacter bouvetii, Acinetobacter brisouii, 

Acinetobacter bohemicus, Acinetobacter haemolyticus, Acinetobacter proteolyticus, 

Acinetobacter nosocomialis, Acinetobacter larvae, Acinetobacter nectaris and 

Acinetobacter parvus. 
 

 

PATHOGENESIS 

Models of Infection 

 

The pathogenesis of A. baumannii has been studied using a variety of in vivo infection 

models. Except at very high inocula (i.e., >109 CFU), healthy mice implanted in the 

lung or intravenously are often resistant to deadly infection induced by several strains 

of Acinetobacter, implying doubtful relevance to human pathogenesis (54–58). 

Artificial models, such as infecting mice intraperitoneally (a clinically irrelevant route 

of entry) or mixing the inoculum with porcine mucin as a foreign body that inhibits 

the host's immune system from rapidly clearing the organism, have been used to 

circumvent the intrinsic resistance of many mouse strains to A. baumannii infection 

(59, 60). Furthermore, mice are frequently made neutropenic prior to infection, despite 

the fact that neutropenia is not a common risk factor for A. baumannii infections, and 

the vast majority of patients infected with A. baumannii have neither a lack of 

leukocytes nor overt defects in leukocyte function (25, 50–53, 61–68). Given the lack 

of application to clinical disease, the results of such models must be regarded with 

caution. 

In contrast, A/J and C3HeB/FeJ mice are intrinsically susceptible to lethal intravenous 

and lung infections by some clinical isolates of A. baumannii at inocula comparable to 

(or lower than) those required for other commonly recognized virulent pathogens like 

Pseudomonas aeruginosa and Staphylococcus aureus (54, 69–72). 

Due to reduced CXC chemokine responses to the bacteria, A/J mice experienced 

delayed neutrophil recruitment to the lungs, which could explain their vulnerability to 
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pulmonary infection (54). It is yet to be discovered why C3HeB/FeJ mice are more 

vulnerable to A. baumannii infection than other mouse strains. 

Without being immunocompromised, rats are susceptible to fatal pneumonia produced 

by A. baumannii. Inoculating A. baumannii into the lungs of rats caused clinically 

similar pneumonia, as evidenced by histology, inflammatory response, physiological 

damage, and death, according to Russo et al (73). 

They also established a rat skin and soft tissue infection paradigm in which virulence 

variations across bacterial strains were discovered, with clinical isolates showing 

higher virulence than environmental isolates (73, 74). Thompson et al. describe a 

surgically produced, full-thickness skin incision wound infection model of 

Acinetobacter in mice (68). These researchers employed A. baumannii AB5075, a 

virulent clinical isolate, but they had to pre-treat mice with cyclophosphamide, as with 

other BALB/c models, to generate an immunocompromised state that the bacteria 

could exploit for a sustained infection. A. baumannii meningitis, endocarditis, and 

osteomyelitis models have been summarized by McCon Galleria wax moth larvae have 

also been utilized as an Acinetobacter infection model. Peleg et al. discovered that 

Acinetobacter baumannii was more harmful in the Galleria model than non-baumannii 

Acinetobacter species, such as Acinetobacter baylyi and Acinetobacter lwoffii, and that 

antibiotic therapy enhanced infected larvae survival (75). nell et al (60). 

In Galleria, Gebhardt et al. discovered that A. baumannii, even a virulent strain (ATCC 

17978), was more virulent than A. baylyi (76). Biofilm formation variations between 

strains did not correlate with pathogenicity, according to Wand et al (77). When the 

strains were made to form biofilms and then disrupted, the sessile bacteria harvested 

from the biofilms were more virulent in Galleria than the same strain obtained from 

planktonic growth (77). Surprisingly, the virulence of a strain can be affected by the 

organism's growth phase at the time of infection. 

 

Acinetobacter Virulence Factors 

Multiple investigations have found that Acinetobacter baumannii has higher intrinsic 

human virulence potential than Acinetobacter calcoaceticus, Acinetobacter lwoffii, 

Acinetobacter junii, Acinetobacter baylyi and Acinetobacter haemolyticus. In one 

study, A. baumannii developed better at 37°C and was able to withstand macrophage 

absorption better than the other species (86). As previously stated, A. baumannii strains 

were more harmful to Galleria wax moth larvae than A. baylyi and  

A. lwoffii strains (75,76). A strain of A. junii was shown to be nonlethal in neutropenic 

mice in another study, although numerous A. baumannii strains were fatal (85).  

Chusri et al. evaluated clinical outcomes in patients infected with Acinetobacter 

nosocomialis, Acinetobacter pittii and Acinetobacter baumannii, then compared 

clinical isolates in an animal model (15). In comparison to Acinetobacter baumannii, 

infection with a non-baumannii Acinetobacter species resulted in a roughly 9-fold 

reduction in mortality. Furthermore, non-baumannii Acinetobacter clinical strains 
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were significantly less deadly during infection in Galleria wax moth larvae. In a case 

control study, patients infected with A. urisingii had significantly decreased 28-day 

mortality. 

Acinetobacter baumannii has stronger human virulence potential than other 

Acinetobacter spp., including Acinetobacter calcoaceticus, Acinetobacter lwoffii, 

Acinetobacter junii, Acinetobacter baylyi, and Acinetobacter haemolyticus, according 

to multiple researches. In one investigation, A. baumannii developed faster at 37°C 

and was better at resisting macrophage absorption than the other species (86). As 

previously stated, A. baumannii strains were more harmful to Galleria wax moth larvae 

than A. baylyi and A. lwoffii strains (75, 76). A strain of A. junii was shown to be 

nonlethal in neutropenic mice in another study, although numerous A. baumannii 

strains were fatal (85). Chusri et al. evaluated clinical outcomes in patients infected 

with Acinetobacter nosocomialis, Acinetobacter pittii, and Acinetobacter baumannii, 

then compared clinical isolates in an animal model (15). In comparison to 

Acinetobacter baumannii, infection with a non-baumannii Acinetobacter species 

resulted in a roughly 9-fold reduction in mortality. Furthermore, upon infection of 

Galleria wax moth larvae, clinical strains of non-baumannii Acinetobacter species 

were significantly less deadly. Patients infected with A. ursingii had a lower 28-day 

mortality rate than those infected with A. baumannii (6 percent versus 37 percent) in a 

case-control study, despite the fact that multidrug resistance and insufficient initial 

therapy were equally frequent in patients infected with both species (10).  

Our understanding of basic Acinetobacter physiology and virulence factors has been 

aided by recent discoveries in genetics and molecular biology (87, 88). Many people 

have created transposon mutant libraries to learn more about Acinetobacter baumannii 

virulence characteristics. In order to discover putative virulence factors, these libraries 

used transposon insertion sequencing (TnSeq) (76, 89–91). The present mutant 

collections, when paired with whole-genome sequencing, constitute a great resource 

for virulence and antibiotic susceptibility tests (57, 74, 89, 92). 

Despite the genus Acinetobacter's origin (from a-kineto, Greek for "nonmotile"), 

bacteria in this genus are very motile; in fact, motility is one of the genus' suspected 

virulence mechanisms (60, 93). Acinetobacter is also resistant to disinfection and 

dehydration, as previously stated. 

Ethanol improved the development of A. baumannii in culture media as well as its salt 

tolerance, allowing it to grow in the presence of salt concentrations that would 

otherwise be inhibiting (94). In Galleria, ethanol treatment resulted in significant 

alterations in the organism's proteome as well as increased pathogenicity (95). 

RecA, a bacterial enzyme that mediates DNA repair and resistance to desiccation, 

protected A. baumannii from killing inside macrophages and led to mouse death (96). 

A. baumannii displays morphological changes in dry environments, including thicker 

cell walls (97, 98), which may contribute to its remarkable endurance on 

environmental surfaces. 
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In outbreak investigations, A. baumannii remained alive in hospital units after 

months—even years—on a solid surface, highlighting the difficulty of preventing the 

organism from spreading through the environment once it has colonized nosocomial 

surfaces (97, 98). Epidemic isolates had a tendency to persist in dry circumstances, 

according to subsequent experimental models (99). 

The creation of biofilms, adhesion mechanisms, iron acquisition features, activities of 

polysaccharide membrane and outer membrane protein phospholipases, changes in 

penicillin-binding proteins, and outer membrane vesicles (OMVs) have all been 

postulated as potential virulence factors (Table 1). 

Outer membrane protein A (OmpA), for example, has been linked to host epithelial 

cell adhesion, biofilm function, and complement resistance (100). Transposon-

mediated disruption of OmpA reduced mortality in a small number of mice in a recent 

lethal model of A. baumannii pneumonia, suggesting that the OmpA protein has a 

virulence function (100). 

Overexpression of chromosomal efflux mechanisms has also garnered a lot of 

attention. Increased multidrug resistance to antimicrobial drugs is conferred by 

overproduction of these systems (101–103). 
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A. Baumannii Pathogenesis 

These researches are beginning to provide an integrated picture of Acinetobacter 

species pathogenicity (Fig. 1). The ability of A. baumannii to elude complement and 

phagocytosis appears to be the driving factor behind its pathogenicity, most likely due 

to its capsular composition and abundance. By using a large infectious inoculum and 

depletion or decrease of host innate effectors, the balance can be shifted in favor of 

microbial escape. LPS causes TLR4-mediated sepsis, which starts the second 

pathogenicity phase, if the organisms are able to resist innate immune clearance. 

 

 

FIG 1 During an Acinetobacter infection, the fate of the host is determined in two stages. (A) The three 
principal innate effectors, complement (circled 1), neutrophils (circled 2), and macrophages (circled 3), 
clear the microorganism early, preventing a prolonged LPS-TLR4 activation and subsequent cytokine 
storm. (B) If the organism survives first innate effector clearance and replicates, LPS activation of TLR4 
is prolonged, resulting in cytokine storm and sepsis syndrome. The development of an altered capsule 
that resists complement and phagocytic uptake is one strategy by which the organism may be able to 
elude clearance (denoted by thicker shell around the bacteria). 

 

Patient Contact Precautions: 

Measures taken to prevent infectious agents from spreading through direct or indirect 

contact with the patient or the patient's environment. These include ensuring proper 

patient placement, wearing personal protective equipment such as gloves and gowns, 

limiting patient transportation and mobility, using disposable or dedicated patient-care 

equipment, and prioritizing, making room cleanliness and disinfection a top priority. 

The CDC Guideline for Isolation Precautions: Preventing Transmission of Infectious  

Agents in Healthcare Settings (CDC Guideline for Isolation Precautions: Preventing 

Transmission of Infectious Agents in Healthcare Settings) defines contact precautions 

(5). 

 

24



 

 

      
 

 

Zone for patients: 

The patient and his or her immediate surroundings are included. All inanimate objects 

touched by or in direct physical contact with the patient, such as bed rails, bedside table, 

bed linen, infusion tubing, bedpans, urinals, and other medical equipment, are often 

included. It also includes monitors, knobs, and buttons, as well as other “high 

frequency” touch surfaces that are regularly touched by health care professionals during 

patient care. The WHO recommendations on hand cleanliness in health care offer a 

definition for this (6). Toilets and related products are also susceptible to contamination 

(7). 
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1.2. AIM and SCOPE 

 

The aim of this research is to determine, identify and evaluate Acinetobacter strains that 

are isolated from different samples and the detection of their antimicrobial 

susceptibility testing.  

In order to: 

 

1. Isolation and identification of Acinetobacter species in Near East University 

hospital. 

2. Determine the spread of Acinetobacter species among male and female patients.  

3. Detection of antibiotic susceptibility of Acinetobacter strains.  

4. Prevalence of Acinetobacter species in Near East University hospital. 
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CHAPTER THREE 

MATERIAL AND METHOD 

 

 

 

 

2.1. Material & Method  

 

2.1. Design of Study 

 

The current study was conducted in the Microbiology Laboratory at the Near East 

University hospital in the Turkish Republic of Northern Cyprus (TRNC). The study 

were designed as mixed method retrospective and prospective method. It is mixed study 

the samples and results has been collected retrospectively between (2019 and 2020). In 

the prospective method the results have been collected between (2020-2021) 

prospectively. A total of 100 samples for the study was executed from different clinical 

specimens of hospitalized patients from various hospital departments these include 

patients from ICU, Emergency, OPD and different general wards (Cardiology, 

Neurology, Oncology, Gastroenterology, Anesthesia, Urology, Orthopedics & 

Traumatology, Chest diseases and Allergy, Internal Medicine, General Surgery and 

general wards of female and male etc.). Between (October 2019 and May 2021) The 

study protocol was accepted by the NEU Research Committee. Acinetobacter species 

organisms obtained from separate clinical specimens (Blood, Urine, Sputum, 

Aspirational Fluid, Sperm, Cerebral Spinal Fluid, Catheter Tip, Abscess/ Wound 

material, Bronchial lavage etc.) were used for testing and repeated isolates were 

removed from the same clinical specimen of the same patient. 
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The study will be performed among Acinetobacter spp. infected individuals, the sample 

was collected from those who expect from suffering urinary infection, blood and wound 

infection in both gender (male and female), following, the collecting information’s 

according to the special questioners that related to the current study. Detection and 

evaluation of  Acinetobacter strains by microbiological culture method in addition  

Antibiotic-susceptibility, Moreover, the patient’s demographic features (age, sex, 

sample type, isolated Acinetobacter strains, are determined Antibiotic Susceptibility 

test "AST")   were recorded and analyzed. 

 

2.2. Specimens Collection 

In the Microbiology Laboratory, 100 clinical specimens of Acinetobacter species were 

collected between October 2019 and May 2021 in Cyprus-Nicosia city. During the 

study, different samples were received in the microbiology laboratory at the Near East 

University. These samples were categorized by gender (male and female), sample type 

was (Blood, Urine, Sputum Aspirational Fluids etc.). The isolates were identified by 

standard microbiological methods. The following study after collected each sample 

were cultured on Blood agar (Merck, KgaA, Germany) and Eosin Methylene Blue 

(EMB) agar (Becton Dickinson, Sparks, MD 211 52 USA) and incubated for 24-48 

hours at 37°C to get pure colonies. then all samples of isolated  Acinetobacter species 

strains were kept in bacteria storage tubes (OR-BAK, Ankara, Turkey) at -80°C until 

they were used. 

 

2.3. Sample Processing 

 

100 samples collected from NEU Microbiology Laboratory were cultured on Blood 

Agar, MacConkey Agar and EMB Agar plates, incubated for 24-48hours at 37°C. After 

proper incubation, the colony colour and different characteristics were observed usng 

standard microbiological methods. Different characteristics included colony colour,  
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size, Gram staining and biochemical testing. Vitex-2 Combact machine was the 

instrument used for identification and evaluation of Acinetobacter spp. The stored 

samples of Acinetobacter strains isolates were cultured on Blood agar and Eosin 

Methylene Blue (EMB) agar to prepare for Antibiotic Susceptibility Testing. Blood 

agar, Eosin Methylene Blue (EMB) agar for confirmation were prepared as per the 

manufacturer's directions as follows: 

 

2.3.1. Quality Control 

Sometimes known gram positive and gram-negative bacteria were stained to compare 

with test organisms. 

 

 

2.3.2. Biochemical Tests 

Different biochemical tests were done to identify the organisms. Known control were 

performed with each biochemical test. 

 

2.3.3 Turbidity Standard Solution (0.5 McFarland Standards) 

In order to prepare 1% v/v solution of H2SO4 (sulphuric acid), 1 ml of concentrated 

H2SO4nwas added to 99 ml of water. Exactly 2.35g of dehydrated barium chloride was 

dissolved in 200 ml of distilled water to make 1.175% w/v solution of barium chloride 

(BaCl2.2H2O).0.5 McFarland (0.5% turbid) standard was set by mixing 0.5ml of 

barium chloride solution to 99.5ml of sulphuric acid with continuous stirring. This 

standard solution was then stored at room temperature in the dark.  

 

3.3.5 Preparation of Inoculum 

 

A sterile loop of inoculum was used to pick 3 to 4 isolated, identical colonies of test 

microorganism from plates. These colonies were transferred to a sterile tube containing 

2-3ml of normal saline. Inoculum density was prepared with comparison to 0.5 
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McFarland turbidity standard. Suspension was used within 15 minutes after 

preparation. 

 

2.3.4. Preparation of Blood Agar 

 

1. 1000 ml of purified/distilled water is applied to suspend around 40 grams of  

the   prepared medium. 

2. Heat to a boil to totally remove the medium.  

3. Sterilize at 15 lbs by autoclaving. (121°C) pressure for 15 minutes.  

4. The medium is then withdrawn from the autoclave and cooled to around 40-45   

°C.  

5. The sterile defibrinated blood with 5 percent v / v is applied aseptically and        

well mixed. 

6. Then the media is mixed well and poured into sterile Petri dishes.   

7.  Replace each Petri dish's lid and stack the plates in a fridge. 

 

2.3.3. Preparation of Eosin methylene blue agar (EMB) 

1. Using 1000 ml of purified/distilled water to suspend 36 grams of EMB agar.  

2. Heat to a boil to completely dissolve the medium.  

3. Sterilize at 15 lbs by autoclaving. (121°C) intensity for 15 minutes.  

4. To oxidize the methylene blue and to suspend the flocculent precipitate, cool to 

45-50 ° C and shake the media in.  

5. To allow plates to warm to room temperature, pour into sterile Petri plates.  

6. Replace each Petri dish's lid and stack the plates in a fridge. 

 

2.5. Antibiotic Susceptibility Testing  

In this study, the disc diffusion method has been performed for the antibiotic 

susceptibility test. The process of disk diffusion used for bacteria (Mueller-Hinton agar) 

was augmented by 2% glucose and 0,5 μg/mL methylene blue coloring with a pH range 

of 7,2 to 7,4. The presence of glucose provides the bacteria with sufficient development, 
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while the presence of methylene blue dye enhances the description of the zone edge 

(Fothergill, 2012). 

Mueller-Hinton agar was processed as follows, combined with 2 percent glucose and 

0,5 μg/mL methylene blue dye (MH-GMB) (Espinel-Ingroff & Cantón, 2007). 

1. For 1000 mL of Mueller-Hinton agar, apply 100 μL of methylene blue dye. 

2. For 1000 mL of Mueller-Hinton agar, apply 20 g of glucose. 

3. Sterilize by autoclaving at 15 lbs. pressure (121°C) for 15 minutes. 

4. To 45-50 ° C, cool. Mix well and drop into roughly 4 mm diameter, sterile Petri 

dishes. 

5. Stored at refrigerator temperature 2 to 8°C and used within 7 days of 

preparation. 

 

                                            

    Figure: 2.2. Acinetobacter growth on blood media 
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Figure:2.3. Bacterial susceptibility on Mueller-Hinton Agar 

 

2.6. Storage and Usage Instructions 

As the manufacturer’s instructions, place the discs at -20 to +8 ° C after receipt. The 

expiry date is only valid for unopened blister packs which are kept under appropriate 

conditions. If a cartridge is open, it is best to store it for no more than 7 days. Allow 

room temperature to come in containers before opening to prevent condensation as this 

can reduce the antimicrobial agent's potency. If opened, the discs should be placed in 

the container given or any appropriate opaque airtight desiccated container within the 

dispenser to protect the discs from moisture. Containers will be placed in the 

refrigerator inside the dispenser and allowed to reach room temperature before opening 

to avoid condensation from the formation. Return unused discs to the refrigerator once 

the discs have been applied. First, use the oldest discs. Discard discs that have expired. 
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2.7. Bacterial Inoculum 

From the primary isolation medium, five colonies showing similar morphology are 

either taken by direct colony suspension method and suspended by using a flamed loop 

or by using a sterile cotton swab, bacteria are extracted and suspended in a clean saline 

solution of 4-5 ml (0,85 percent NaCl). For 15 seconds, combine the cell suspension 

using a vortex mixer. The turbidity is then noticeable and the density of the suspension 

is modified with the usage of a spectrophotometer. The turbidity needs to be balanced 

to 0,08 to 0,10 at an absorbance of 625 nm for the 0,5 McFarland standard. It needs to 

be used about an hour after the standard suspension has been prepared. 

 

2.7.1. Inoculation into Agar Plates 

 

Inoculation has been done according to the Kirby-Bauer method as follows: 

 

1. Mix the prepared bacterial suspension well with a sterile cotton swab, and by 

gently pushing and spinning the swab within the container, the excess fluid of 

the swab is extracted above the fluid level.  

2. Three times streak the whole agar surface of an EMB layer, turning the plate 

60 ° between streaks to achieve even inoculation. 

3. For preventing the excessive wetness of the medium, allow Petri dishes to dry 

for 3 to 5 minutes, a maximum of 15 minutes, at room temperature. 

 

 

2.7.2. Application of Antibacterial discs to Inoculated Agar Plates & Incubation 

 

1. The cartridge is opened under the flame and then discs are discharged from the 

cartridge onto a clean Petri dish with the help of a flamed and cooled forceps. 
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2. The discs have to be distributed into the agar plates not less than 24 mm from 

the center to the center and 12 mm away from the edge of the agar plate within 

15 minutes. 

3. Once in touch with the surface of the agar, do not transfer the disk. 

4. In an incubator set at 35 °C (± 2 °C), put the plates in an inverted position for 

one night in an aerobic atmosphere within 15 minutes of the application of the 

disks. 

5. Incubate all plates for 20 to 24 hours. 

 

 

2.7.3. Reading Inhibition Zones and Interpretation of Results 

 

1. During overnight incubation, test the plates (20-24 hours). If the plate has been 

satisfactorily streaked and the inoculum is right, the resultant inhibition zones 

across the disk are circular, with a semi confluent growth area, uniformly clear.  

2. Keep the plate over a dark, non-reflective backdrop illuminated with reflective 

light only a few centimeters above.  

3. Measure the diameter of the zone to the nearest full millimeter at the point where 

there is a noticeable reduction in growth. (The emergence of pinpoint micro-

colonies at the outside of the zone or large colonies within the inhibition zone 

must be overlooked). 

4. If there is insufficient growth after 24 hours of incubation, re-incubate the plates 

and read them at 48 hours of initial incubation time. 

5. Accordingly, the results obtained are either evaluated as susceptible (S), 

intermediate (I), or resistant (R) for clinical application. 
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2.8. Statistical Data Analysis 

 

Qualitative and quantitative data values along with the percentage. 

Pictorial explanations of the major results of the study were rendered using an 

appropriate statistical graph. 

The data analysis was performed using SPSS version (25.00) statistical package.  

The evaluation of the total percentages number analyzed by the Frequency test with the 

cross-table test, in order to investigate the real amount of each data present in the study. 
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CHAPTER FOUR 

RESULTS 

 

3. RESULTS 

 

3.1. Study Population  

 

 The contemporary study was conducted in the microbiology laboratory of the Near 

East hospital in the Turkish Republic of Northern Cyprus (TRNC). There was a total of 

100 samples for the study was implemented Between (October 2019 to May 2021) from 

blood, urine, wound material and aspirational fluid samples of the hospitalized patients 

and outdoor patients from various hospital departments. Moreover, the study was 

performed among the Acinetobacter species infection individuals. In addition, the 

collecting information’s according to the special questioners that related to the current 

study such as gender (Male 61 %, Female 39 %), then distribution of patients according 

to age group for example, Teenage 4%, Middle Aged 8% Adult 27%, Elder 61 %), and 

type of patients was divided in to In-patient 94% and Out-patient 6 %. Moreover, the 

evaluation of the Acinetobacter strains by microbiological culture method. In addition, 

Antibiotic-susceptibility test was performed and the features of the determination. 

Antibiotic Susceptibility test "AST") were recorded and analyzed. 
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Table 4.1: The distribution of patients within gender groups. 

 

Table 4.1. 

 

Out of the 100 isolates of Acinetobacter species 61(61%) were derived from male 

patients and 39 (39%) were derived from female patients. The gender distribution is 

shown in Table 4.1& Graph 4.1. 

 

 

Graph 4.1: Percentage of patient’s distribution according to Gender 

 

 
 

 

 

 

61%

39%

Gender

Male

Female

Gender No of patients Percentage (%) 

 Male 61 61 

Female 39 39 

Total 100 100,0 
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Table 4.2: The distribution of patients within age groups. 

 

 

Table: 4.2. 

Patients were divided into 4 age groups and the number of patients were calculated in 

each group. Thus, it was seen that the highest number of Acinetobacter 61% were 

found between the age group 71-99 years followed by 51-70 years of age group while 

the Acinetobacter strains range was 27%.  

 

Graph 4.2. 

 

 

 
 

 

4%

8%

27…

61%

AgeGroups

18-24 25-50 51-70 71-99

Age Groups No of patients Percentage (%) 

 18-24 4 4 

25-50 8 8 

51-70 27 27 

71-99 61 61 

Total 100 100 
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Table 4.3: The in-patient and out-patient distribution of the specimens.   

 

      Patient Type No. of Patient Percent 

 In- Patient  94 94% 

 Out-Patient 6 6% 

 Total 100 100% 

 

Table 4.3. 

The distribution of patients according to ward/indoor patients were 94% while the outdoor 

patients were less than 6%. Thus, the maximum number of patients were admitted in different 

hospital wards.  
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Table 4.4: Overall Antimicrobial Susceptibility Testing Pattern (%age). 

Antibiotics R (%) S (%) Total (%) 

Amikacin 75 (78,1) 21 (21,9)   96 (100) 

Cefepime        80 (91,95)       7 (8,05)    87 (100) 

Ceftazidime          36 (41,37)      51 (58,63)     87 (100) 

Ceftriaxone         60 (89,55)        7 (10,45)     67 (100) 

Ciprofloxacin         79 (90,80)        8 (9.20)     87 (100) 

Colistin          38 (43,18)     50 (56,82)     88 (100) 

Ertapenem          72 (91,13)        7 (8,87)       79 (100) 

Gentamycin          81 (92,0)        7 (8)        88 (100) 

Imipenem          43 (44,79)      53 (55,21)         96 (100) 

Levofloxacin          47 (92,15)        4 (7,85)       51 (100) 

Meropenem          87 (90,62)         9 (9,38)        96 (100) 

Netilmicin           19         0         19 

Piperacillin/Tazobactam          38 (97,43)        1 (2,57)        39 (100) 

Trimethoprim/Sulfamethoxazole          30 (78,94)       8 (21,06)         38 (100) 

 

Table 4.4: 

15 antibiotics were tested against different strains of Acinetobacter using Vitek2 

combact system, the highest sensitivity were found for the following antibiotics: 

Colistin 50 (56,82), Imipenem 53 (55,21) & Ceftazidime 51 (58,63) Acinetobacter spp, 

showed high resistance to almost all antibiotics tested even to colistin the last resort 

for treatment of Acinetobacter spp.  
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Table 4.5. Distribution Of Acinetobacter Species   

 

Species No of Patients Percentage (%) 

 Acinetobacter 2 2 

Acinetobacter baumannii 10 10 

Acinetobacterbaumannii/calc

oaceticus complex 

58 58 

Acinetobacter lwoffii 1 1 

Acinetobacter species 29 29 

Total 100 100 

 

Table 4.5. 

The most frequent number of Acinetobacter species were found to be Acinetobacter 

baumannii/calcoaceticus complex group 58% followed by Acinetobacter species 29% 

and Acinetobacter baumannii 10% while Acinetobacter lowffii was found to be the 

least 1%.  
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Table 4.6 Distribution of Hospital Departments/Wards within patients: 

 

Departments No of 

patients 

Percentage 

(%) 

 Anesthesiology ICU 46 46 

Brain Surgery 7 7 

Cardiology 14 14 

Cardiovascular Surgery 2 2 

Chest Diseases and Allergy 9 10 

 Emergency 1 1 

General Surgery 1 1 

Geriatrics 3 3 

Infection 1 1 

Intensive Care Unit 3 3 

Internal Medicine 2 2 

Laboratory 1 1 

Neurology 1 1 

Oncology 6 6 

Urology 2 2 

Total 100 100 

 

Table 4.6. 

The highest number of isolates were found in Anesthesiology ICU unit 46(46%), followed by 

the Cardiology department 14(14%) and Chest Diseases and Allergy which were 9%. 
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Table 4.7. Distribution of Specimens Types within patients 

 

 

Sample Type 

 

No of patients Percentage (%) 

 Abscess/Wound material 5 5 

Aspiration Fluid 51 51 

Blood 4 4 

Bronchial lavage 2 2 

Catheter Tip 4 4 

Cerebral Spinal Fluid 1 1 

Sperm 1 1 

Sputum 17 17 

Urine 15 15 

Total 100 100 

 

Table 4.7.  

The isolates were recovered from Aspiration fluid 51% followed by sputum 

samples17% and urine 15% respectively. 
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Table.4.8. Distribution of Acinetobacter species according to Inpatients and 

outpatients 

 

Species Inpatient Outpatient Total (%) 

 Acinetobacter 2 0 2(2.1%) 

Acinetobacter baumannii 10 0       10(10.6%) 

Acinetobacterbaumannii/cal

coaceticus complex 

55 3        58(58%) 

Acinetobacter lwoffii 0 1 1(1%) 

Acinetobacter species 29 0 29(29%) 

Total 96 4 100.0% 

 

Table 4.8. 

When organisms were compared according to the type of patient application, 

significantly higher proportion of Acinetobacterbaumannii/calcoaceticus complex 

55% were found in admitted patients as compared to outpatients followed by 

Acinetobacter species 29% within the admitted patients. 
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CHAPTER FIVE 

DISCUSSION 

 

 

4.10. DISCUSSION  

Our findings revealed that 46 (46%) of patients were admitted to the Anesthesiology ICU  

unit, indicating that this unit admitted more patients than any other department in the  

hospital followed by the Cardiology department 14(14%) and Chest Diseases and Allergy  

which were 9%. which is comparable to the findings of Sieniawski et al., (2013) who  

found the number and percentage rate of Acinetobacter baumannii infections in 2011 

at particular wards, according to prevalence, was as follows: ICU – 67 (48% of all 

infections), Department of Internal Medicine – 22 (16%), Neurology Department – 18 

(13%), surgical wards – 28 (20%), out of which the Department of General and 

Oncological Surgery – 12 (8%), other wards – 5 (3%) (106). 

In addition to an increase in the bacterial pathogen, is an excess of patients being 

admitted to the Anesthesiology ICU department multiple times and staying for long 

periods of time that has been documented. In our study higher number of Acinetobacter 

isolates were recovered from Aspiration fluid 51% followed by sputum samples17% 

and urine 15% respectively. However in another study conducted by Gupta et al., 

(2015) maximum Acinetobacter isolates were from blood samples and from ICUs 

(105). 

Antibiotic resistance has caused the highest incidence of infection in the patients aged 

(70 years and older) age group. Males (61%) are also more prone to Acinetobacter 

infection, according to this study. 

Acinetobacter is a nosocomial infection that can be found in hospitals. Infectious 

disease specialists are concerned about its potential to infect healthy hosts and its 
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proclivity for developing antimicrobial medication resistance. Acinetobacter has been 

found to produce serious and sometimes deadly infections when isolated from normal 

skin and mucous membranes. (17). In our study the most frequent number of 

Acinetobacter species were found to be Acinetobacter baumannii/calcoaceticus 

complex group 58% followed by Acinetobacter species 29% and Acinetobacter 

baumannii 10% while Acinetobacter lowffii was found to be the least 1% which is 

consistent with the results of another study carried out by Gupta et al., (2015) (105). 

In the present study, maximum isolated species were Acb (Acinetobacter 

calcoaceticus-A. baumannii) complex (80 (72%) of total Acinetobacter isolates), non-

Acb complex (Acinetobacter lwoffii 16 (14%), Acinetobacter haemolyticus 13 (12%), 

Acinetobacter junii 1 (1%), Acinetobacter radioresistant 1 (1%). 

Despite this, Acinetobacter is becoming more common in several hospital departments' 

hemocultures (11) Bacteremia caused by Acinetobacter is most common among 

critically ill patients, especially those admitted to intensive care units (ICUs), because 

these patients typically have a longer hospital stay, require multiple invasive 

operations, and are commonly treated with wide range antimicrobials (18)  

In my study patients were divided into 4 age groups and the number of patients were 

calculated in each group. Thus, it was seen that the highest number of Acinetobacter 

61% were found between the age group 71-99 years followed by 51-70 years of age 

group while the following range of Acinetobacter strains was 27%.  

We also discovered that the infection was most common in people over the age of 50, 

followed by those aged 0 to 10. Isolates of Acinetobacter were found in the age group 

of >45 years in a research by Mindolli et al. (2010), perhaps due to a compromised 

immune system and accompanying chronic disease within such age groups. 

My research’s data reveals that 15 antibiotics were tested against different strains of 

Acinetobacter using Vitek2 Combact system, the highest sensitivity was found for the 

following antibiotics: 

Colistin 50 (56,82), Imipenem 53 (55,21) & Ceftazidime 51 (58,63) Acinetobacter spp, 

showed high resistance to almost all antibiotics tested even to colistin the last resort 

for treatment of Acinetobacter spp.  

While in another study from other published articles that Piperacillin showed the 

highest level of resistance (55%) in this investigation, followed 
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by ceftriaxone (46%), and ceftazidime (4%). (46 percent). Rahbar et al. (2010) 

observed that ceftriaxone (90.9%), piperacillin (90.9%), ceftazidime (84.1%), 

ciprofloxacin (90.9%), and imipenem (90.9%) were all highly resistant against A. 

baumannii, and that imipenem was the most effective antibiotic. In comparison to 

wards where Acb complex was most abundant, ICU isolates showed the most 

resistance. Ciprofloxacin was the most sensitive medication in ICUs (69 percent), 

followed by imipenem (64 percent). Shakibaie et al 2012 discovered that numerous 

Acinetobacter species isolates were resistant to practically all antibiotics frequently 

used in their hospital's ICUs.) in our study. Acinetobacter appears to have a high 

proclivity for antibiotic resistance, possibly as a result of its lengthy evolutionary 

exposure to antibiotic-producing microbes in the soil environment. (24). The increased 

usage of antimicrobial drugs per patient and per surface area in ICUs has resulted in 

the rise of antibiotic-resistant bacteria. (18). The number of Acinetobacter species 

collected was highest from July to September, which is consistent with earlier 

observations. (25-27) The cause of this seasonality was linked to fluctuations in air 

temperature (high isolation rates especially in regions where temperature is hot and 

humid). Nonetheless, performing such prevalence and sensitivity testing on a regular 

basis is critical, as a result, it will aid clinicians will be able to better manage 

Acinetobacter infections. 
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CHAPTER SIX 

 CONCLUSION AND RECOMMENDATION 

 

 

5. CONCLUSION AND RECOMMENDATION  

 

5.1. Conclusion 

 

The current study was the design of Study in order to evaluate Acinetobacter strains by 

microbiological culture method, in addition, Moreover, the determination of Antibiotic 

Susceptibility Test "AST”) were recorded and analyzed.  

 

Acinetobacter, despite a century of research, remains an elusive opponent and a huge 

challenge for doctors. With increased rates of resistance and a dry pipeline targeting 

this organism, early administration of effective medication is vital, but it is extremely 

difficult to achieve. β-lactam antibiotics are the primary treatment when this pathogen 

is sensitive. Although it is unknown if combination regimens are effective, for XDR 

strains, particularly those with carbapenem MICs of 4 to 16 g/ml, combination 

carbapenem-polymyxin therapy is a reasonable option. Inhaled colistin is a reasonable 

alternative for isolated pulmonary illness caused by XDR strains in the absence of 

bacteremia. It delivers high amounts of medication while minimizing systemic 

exposure. Given our limited therapeutic choices, combating Acinetobacter infections 

will require a multidisciplinary approach that includes infection control, antimicrobial 

stewardship, and the collaboration of numerous health care providers. Additional 

research into new treatments has the potential to improve future outcomes. Meanwhile, 

we must figure out how to improve the efficacy of our present antimicrobials, possibly 

through combinational regimens and longer infusion, in order to address the 

Acinetobacter infection epidemic. 
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In conclusion, analysis of the antimicrobial susceptibility shows a different level of both 

types of resistance and susceptibility to the Amikacin, Gentamicin, Ampicillin/ 

Sulbactam, Ceftriaxone, Meropenem, Ciprofloxacin, Trimethoprim/ sulfamethoxazole, 

After the assessment of Acinetobacter strains and their virulence factors antimicrobial 

resistance. Routine checking and co-relation of the factors is recommended. These 

results would definitely help to clarify the pathogenicity and careful treatment of 

patients, thus minimizing the usage of antibiotics improperly. 

Acinetobacter baumannii infections account for a significant portion of all nosocomial 

infections. 

The majority of Acinetobacter baumannii infections were discovered in patients in 

Anesthesiology ICUs, Cardiology units and surgical wards, confirming the impact of 

recognized infection risk factors. 

Colistin sensitivity is higher in Acinetobacter baumannii. 

Acinetobacter baumannii's sensitivity to currently used antibiotics is rapidly declining. 

 

The occurrence of Acinetobacter species among nonfermenters is high in hospital 

settings. Rationale use of antibiotics is important and necessary to prevent microbial 

resistance catastrophe. Definitive identification and characterization of ESBLs can 

only be confirmed by molecular techniques. However, these techniques are not 

available in all laboratories. Therefore, simple phenotypic methods can be used to 

recognize these enzymes. Resistant antibiotic after sensitivity report should be 

discontinued and in place a sensitive drug should be given. A continued awareness of 

the need to maintain good housekeeping and control of the environment, including 

equipment decontamination, strict attention to hand washing should undertake to 

control the spread of Acinetobacter in hospitals. 
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5.2. RECOMMENDATION  

 

These results would definitely help to clarify the pathogenicity and careful treatment of 

patients with Acinetobacter species, thus reducing the usage of antibiotics improperly. 

 

Moreover:  

1. The randomly prescribing of antibiotics should be avoided. 

2. For all patients who has Acinetobacter species, a culture examination should be 

done. 

3. Randomly taking antibiotics by individuals should be avoided. 

4. Sterilizing the medical equipment, using the gowns and gloves, (PPE). 

5. Room Sanitation and Disinfection. 

6. Alcohol- based hand sanitizer tend to kill bacteria less effectively than washing 

thoroughly with regular soap and water. 

7. Complete elimination of Acinetobacter from the environment may require 

multiple bleach cleanings or no touch decontamination system such as hydrogen 

peroxide vapor. 
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Annexure-B 

 

 Antimicrobial Susceptibility: 

 

 

Organism Identified:  

 

_____________ 

 

 

 Antimicrobial Sensitivity Profile 

Antibiotics S I R 

Amikacin (AK)  

Imipenem (IPM)  

Ceftazidime (CAZ)  

Ceftriaxone (CRO)  

Tobramycin (TOB)  

Levofloxacin (LEV)  

Ciprofloxacin (CIP)  

Piperacillin+Tazobactam (TZP)  

Cefepime (FEP)  

Cefoperazone+Sulbactam (SCF)  

Piperacillin (PRL)  
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Colistin (CL)  

 

 

Annexure-A 

 

Near East University Hospital (NEU), North Cyprus Turkey 

 

“Bacteriological and Clinical Characteristics of 

Acinetobacter Species Isolated from Clinical Samples in         

Near East University Hospital” 

 

 

                                                       PROFORMA 

 

 

 

Serial #: _________________                                 Lab#: __________________ 

PCN #:  ___________________                              

Age/Gender:  ___________                                   Ward:  _____________ 

Address: ______________                                     Marital status: ___________      

Specimen Type: ______________                         

Date of Sample Collection: _____________   

Time of Specimen Collection: ____________                 

DOA: _______________                                DOD: _______________ 

Duration of stay in Hospital at time of sampling: _______________________  

Results: ________________                       Organism Identified: __________________ 
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