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Introduction:  

     Nosocomial infection is diseases acquired by patients under medical care 

(1).Hospital acquired infection can be define as an infection acquired in hospital 

by a patient who admitted for a reason other than infection. Theses infection occur 

in hospital during operation or during injured or burning infection also occur in 

medical staff in hospital (2). Another new term called health care associated 

infections is refer to the type of infection occur when stay in hospital as a risk 

factors which may lead to death (2).In development countries was recorded a high 

rate as (75%) caused by theses infection(3). Some microorganisms in 

asymptomatic patients may be considered infection if microorganisms are found 

in found in body fluid or body site as a blood  CSF or serum(4)In hospital 

increased some pathogenic such as toxoplasmosis  , rubella, syphilis ,CMV and 

appear after 2days birth due to the incubation which was acquired trans-

placenttaly(5). Hospital acquired infections (HAIs) are a major problems for low 

and middle-income countries which have limited healthcare resources (6).The risk 

of health-care-associated infection has been estimated to be (2-20) times higher in 

developing countries than that of resource-rich countries with the percentage of 

infected patients exceeding 25% (7).  

     The highest frequencies of acquired hospital infections reported from hospital 

in Eastern Mediterranean and South East Asia Regions are )11.8%( and )10.0%( 

respectively (8). Nosocomial infections increase the costs of healthcare due to 

added antimicrobial treatment and prolonged hospitalization. Since the prevalence 

of nosocomial infections is generally higher in developing countries with limited 

resources, the socio-economic burden is even more severe in these countries (9). 

Hospital acquired infections (HAI) present a serious problem in patient safety, 

resulting in increased mortality rates, prolonged hospital stays, and higher costs 

(10). According to the World Health Organization, a Hospital acquired infection is 

an infection acquired in hospital by a patient who was admitted for a reason other 

than that infection (6). This review summarizes the current knowledge on the risks 

of HAI. 
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Types of nosocomial infections:  
       Some types of acquired infections include central line associated bloodstream 

infections, catheter-associated urinary tract infections, surgical site infections and 

ventilator-associated pneumonia as the following types:  

2.1. Central line-associated bloodstream infections (CLABSI) :  

      A central line-associated bloodstream infection is Known as a laboratory-

confirmed bloodstream infection not associated with an infection at another site 

that develops within (48)hr of central line placement. More cases are preventable 

with aseptic techniques, surveillance, and management strategies.(11) .It is more 

dangerous or deadly nosocomial infections with death cases rate (12–25)% ( 

12).Catheters are placed in central line to provide fluid and medicines but 

prolonged use can cause serious bloodstream infections resulting in compromised 

health and increase in care cost (13). Although there is a decrease of (46%) in 

CLABSI from (2008–2013) in United States hospitals yet an estimated (30,100) 

CLABSI still occur in intensive care unit (ICU )and acute facilities wards in 

united states each year .  The most frequent types of infections include central line 

related with bloodstream infections, catheter joined with urinary tract infections, 

surgical site infections and ventilator-associated pneumonia(14).  

2.2. Catheter associated urinary tract infections (CAUTI): 

      The most common hospital-acquired infections in humans  is urinary tract 

infections and caused primarily by some mainly  bacteria as uropathogenic 

Escherichia coli .Biofilm of bacteria was occur in  Indwelling urinary catheters 

which was resisted  to some type of  antibiotics, biofilm related  in catheter 

associated with urinary tract infections, and it lead to chronic infection (15). 

Catheter made from rubber, plastic or silicone and some types of catheters as, 

indwelling catheter that resides in the bladder and it is also called Foley 

catheter(16).CAUTI is called as a symptomatic patient with a urinary catheter wih 

one or more symptoms or signs, as fever or temperature at (38°)C. A dysuria or 

suprapubic tenderness, with positive urine culture with no more than two 

pathogens isolated (17) .Mortality  cases in Europe, rate of nosocomial infections 

is (10- 97)% which was related to catheters. About (80%) of nosocomial urinary 

tract infections are associated with indwelling urinary catheters. Antimicrobial 

resistant can cause recurrent and chronic infections and if untreated it may cause 

acute or chronic pyelonephritis, bacterial vaginosis, chronic prostaitis, 

bacteraemia and death (18). The most risk factors for CAUTI as age, diabetes 

requiring insulin therapy, long hospitalization and long duration of catheter 
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insertion (19) . Staphylococcus aureus (MRSA), Escherichia coli, Klebsiella 

pneumonia, Pseudomonas aeruginosa, Proteus mirabilis and Staphylococcus 

epidermidis are the main urinary pathogens that cause biofilm related urinary tract 

infections  and considered as Causative Organisms of Catheter associated Urinary 

tract infection in Medical Wards and Intensive Care Units (16).Biofilm formation 

by some bacteria that protects pathogens from host immune defense and 

antimicrobial agents is the leading cause for CAUTI. The use of antimicrobial 

coating for urinary catheters in the past few years, was demonstrated to be one of 

the most direct and efficient strategies to reduce infections (20)The impact of a 

UTI on the individual can vary greatly, depending on age, co-morbidities and 

socio-economic circumstances. CAUTIs may lead to unnecessary use of 

antibiotics and antimicrobial resistance and longer hospital stays (21). CAUTI is 

caused by instrumentation of the urinary tract and has been associated with 

increased morbidity, mortality, hospital cost, and length of stay. Urinary tract 

infection associated with catheterization may be extraluminal or intraluminal. 

Extraluminal infection occurs via entry of bacteria into the bladder along the 

biform that forms bacteria around the catheter in the urethra. Intraluminal 

infection occurs due to urinary stasis because of drainage failure (22). 

2.3. Surgical site infections (SSI): Surgery related with nosocomial infections by 

rate (2–5)% of patients. It regarded as  a second most common type of nosocomial 

infections mainly caused by some bacteria as  Staphylococcus aureus resulting in 

prolonged hospitalization and risk of death (23). The pathogens causing SSI arise 

from normal flora of the patient. The incidence may be as high as (20%) 

depending upon procedure and surveillance criteria used (24). The term surgical 

wound infection was replaced by surgical-site infection by Task Force in 1992 to 

include infections of organs or spaces deep in the skin and soft tissues. Centre for 

Disease Control (CDC) divided a surgical-site infections in united states  into 

superficial incisional SSI, deep incisional SSI, and organ space SSI (25). Both 

gram-positive and gram-negative bacteria play a role in infection of surgical 

wounds (26). Staphylococcus aureus was recorded a high rate (31.58%) and 

followed by Klebsiella pneumonia (26.31%), Pseudomonas aeruginosa (15.79%), 

Escherichia coli (10.53%), Acinetobacter spp(10.53%) and Proteus mirabilis 

(5.26%) .These bacteria was a problem for surgeons because regarded as  multi-

drug resistant bacteria Postoperative SSIs was a lethal, remaining as a less 

mortality but in surgical patients  was a major source of morbidity(27). Some 

factors affecting the infection rate as skin preparation, wound contamination, the 

length of pre-operative hospital stay, drainage of wounds, age of the patient, 
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duration of surgery, and skill and technique of the surgeon. There is higher 

infection rate involving senior surgeons, which can be attributed to the fact that 

they perform more difficult and lengthy surgeries, while the low rate of infections 

in surgeries performed by medical officers can be attributed to the fact that they 

perform simpler and uncomplicated surgeries (27).  

2.4. Ventilator associated pneumonia (VAP) VAP It is nosocomial pneumonia 

found in (9–27)% of patients on mechanically assisted ventilator. It usually occurs 

within 48 h after tracheal incubation (28). Nosocomial pneumonia is associated 

with ventilation with rate (85%)(29).Fever, leucopenia, and bronchial sounds are 

common clinical manifestation in VAP  (30).  Another name of VAP is 

Nosocomial respiratory tract infections are major causes of extreme morbidity and 

mortality in United States of America hospitals, affecting about (5-10). Bacterial 

pneumonia percentage (25%) of all ICU infections. Ventilated acquired 

pneumonia is the highest in the initial course of hospital stay. The mechanical 

ventilation increases the risk of nosocomial respiratory infections .Two factors 

associated with respiratory tract infection is decreased immunity, and colonization 

of human cavities by bacteria (31). Mechanical ventilation, lymphocytopenia, 

sepsis, ICU admission on first day, older age and anemia were a risk factors that 

predispose patients with severe influenza A as a nosocomial infection (32). 

Aspiration of nose and throat secretions is thought to be the most important cause 

of nosocomial respiratory infections, and dental plaques can also cause it (33). 

Acinetobacter baumannii, Pseudomonas aeruginosa, Stenotrophomonas 

maltophilia, and Staphylococcus aureus  is a Nosocomial respiratory tract 

infections bacteria  (32). Nosocomial respiratory infections can be treated with 

erythromycin or fluoroquinolone for cases of legionellosis. Some antibiotics as 

amoxicillin with clavulanic acid, ceftazidime, imipenem, and piperacillin was 

used for treatment also (31).  

Nosocomial skin and soft tissue infections : 

      some sign and symptoms was  associated with Nosocomial infections affecting 

the skin and soft tissues, like  pain, edema, warmth, erythema, , cutaneous blood 

loss, skin sloughing, skin anesthesia, rapid evolution, and gas in the tissue (34). 

Skin and soft tissue infections (SSTIs) result from invasion of the skin, and mostly 

occur due to trauma or surgery. SSTIs can be classified as simple, necrotizing or 

suppurative (35). Risk factors of acquiring SSTIs include older age, diabetes 

mellitus, immune-compromise, alcohol abuse, and prolonged hospitalization. 

SSTI was infected and increased in man than female (36). Staphylococcus aureus, 
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Pseudomonas aeruginosa, Enterococcus, and Escherichia coli are commonly 

isolated from inpatients associated with SSTIs.  

Agents of nosocomial infections: Nosocomial infections are caused by different 

microorganisms as bacteria are responsible for (90%) but protozoans, fungi, 

viruses and mycobacteria are less than bacterial infections (26). The bacterial 

agent in nosocomial infection like Streptococcus spp., Acinetobacter spp., 

enterococci, Pseudomonas aeruginosa (P. aeruginosa), coagulasenegative 

staphylococci, Staphylococcus aureus (S. aureus), Bacillus cereus (B. cereus), 

Legionella spp and Enterobacteriaceae family genus like Proteus mirablis, K. 

pneumonia (Klebsiella pneumonia), Escherichia coli (E. coli), Serratia 

marcescens. Out of these enterococci, P. aeruginosa, S. aureus and E. coli the 

most important role in nosocomial infection (27). UTI contain E. coli, while S. 

aureus is frequent at other body sites and rarely causes UTI. In blood-borne 

infections, coagulase-negative S. aureus is the main causative agent. Surgical-site 

infections contain Enterococcus spp., which was less prevalent at respiratory tract. 

One tenth of all infections are caused by P. aeruginosa, which is evenly 

distributed to the entire body sites(18). The distribution of bacteria in nosocomial 

infections is changing over time. For example, Proteus spp., Klebsiella spp. and 

Escherichia spp. were responsible for nosocomial infections in the 1960s, but 

from 1975 to 1980s, Acinetobacter spp. with P. aeruginosa created clinical 

difficulties (27). 

Nosocomial central nervous system infections : 

      Central nervous system (CNS) are associated with increased morbidity and 

mortality (60). These infections can rise from superficial wounds, foreign bodies 

(ventricular shunts), and the deep structures of the brain parenchyma. Most of 

nosocomial CNS are from bacterial meningitis and CNS shunt infections (37). 

About (40%) of bacterial meningitis infections are nosocomial, and Gram-

negative bacilli Haemophilus influenza (38). Nosocomial CNS infections can be 

divided into surgical or device-related, and non-surgical related infections. 

Mycoplasma hominis is an atypical pathogen that have been reported in the 

literature as a microorganism that causes nosocomial meningitis after surgical 

procedure in the brain(39-40)Escherichia coli, Klebsiella spp, Pseudomonas spp, 

Acinetobacter spp, Enterobacter spp, and Serratia spp. Other bacteria which was 

caused a nosocomial meningitis included Staphylococcus aureus, coagulase 

negative Staphylococci spp, Streptococcus pneumonia, and other Streptococci spp 

(41). Corynebacterium spp, Propionibacterium, Haemophilus, Listeria, Bacillus, 

Clostridium, Neisseria, Yersinia, Mycobacteria, Cryptococcus, and Ascaris have a 

capability to cause nosocomial shunt infections (37). CNS infections caused by 

pathogens with a reduced sensitivity to drugs are a therapeutic challenge, for 
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instance, infections caused by penicillin-resistant Pneumococci, methicillin 

resistant Staphylococci, multi-resistant Gram negative aerobic bacilli, or several 

other organisms, including Aspergillus spp., Nocardia asteroids, which was affect 

primarily the CNS in immunocompromised patients. Some antimicrobials as 

isoniazid, pyrazinamide, linezolid, metronidazole, fluconazole, and some 

fluoroquinolones were used for the treatment of CNS infections (42). In children, 

antibiotics with good CNS penetration are intrathecal gentamicin and penicillins. 

Cephalosporins as cefuroxime, ceftriaxone, cefotaxime,  

Nosocomial Bloodstream Infections Nosocomial : 

      Bloodstream infection (BSI) is a principal infectious hurdle among seriously 

ill patients (13). BSI acquired in the ICU are associated with significant morbidity 

and mortality. ICU infection preventions are including chlorhexidine body wash, 

central line bundles, and hand hygiene interventions (23). BSI occurred in closed 

to 85% of patients. Enterococcus spp (14%) and Klebsiella spp (14%) were the 

most common organisms, and those patients with BSI had higher comorbidity 

scores and were more likely to be male, ill, on immunosuppression, and had a 

central venous catheter in place (28). It has been reported that certain surgical or 

medical procedures may increase the probability of BSI (29). The effect of 

nosocomial bloodstream infections on mortality, length of stay, and hospital costs 

in older adults was studied. A greatest percentage of BSIs were central line related  

and Staphylococcus aureus was the most common pathogen with rate (34.6%) of 

type of Nosocomial infection  (30)   

 

Table(1):Pathogenic associated with type of nosocomial hospital infection 

Type of nosocomial  

 

Frequency  References  

Blood stream Nosocomial 

infection  

Enterococcus spp, 

Klebsiella spp 

Staphylococcus aureus 

17,20 

Skin and soft tissue 

Nosocomial infection   

Streptococcus pyogenes 

Streptococcus spp 

Klebsiella pneumonia     

24,26 

Urine tract catheter 

nosocomial tract  

E.coli  

Klebsiella spp 

46,47 
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Pseudomonas spp 

Enterococcus spp  

Respiratory tract 

pneumonia nosocomial 

tract    

S. matlophilia 

Staphylococcus aureus  

Ecoli 

A. baumannii 

Klebsiella pneumonia    

52,58 

Central nervous system 

nosocomial infection  

H. influenza 

Klebsiella spp 

Aspergillus spp 

Nocordia asteroids     

61,67,69 

 

3. Nosocomial pathogens 

       In Nosocomial pathogens , the genus Staphylococcus spp is composed of 

several species of which S. aureus is responsible for diseases of acquired hospitals 

infection   A common nosocomial bacterial agents, selected antibiotic resistant 

nosocomial pathogens, and source, transmission, risk factor and prevention of 

hospital acquired infections. Types of Nosocomial Infections Based on clinical 

and biological criteria, CDC and National Healthcare Safety Network (NHSN) 

categorize health care Salmonella spp associated infection sites into (23) major 

types which contain approximately 50 potentially specific infection sites for 

surveillance purpose. The most common types of nosocomial infections that could 

occur in a hospital set up are: Surgical wound and other soft tissue infections, 

urinary tract infections (UTI), Respiratory infections, Gastroenteritis and 

Meningitis. However, with increased use of invasive procedures for therapeutic 

and diagnostic purposes, cancer chemotherapy, immunotherapy and advances in 

organ transplants, it is possible to observe change in the distribution of 

nosocomial infection sites over time. Agents of Nosocomial Infections A large 

number of microorganisms are responsible for hospital infections and any microbe 

may have the capacity to cause an infection in the hospitalized patients. 90 

percentage of the NIs is caused by bacteria, whereas mycobacterial, viral, fungal 

or protozoal agents are less commonly involved. The bacteria that commonly 

cause nosocomial infections include Staphylococcus  aureus, Streptococcus spp., 
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Bacillus cereus, Acinetobacter spp., coagulase negative staphylococci, 

enterococci spp, Pseudomonas aeruginosa, Legionella and members of the 

Enterobacteriaceae family such as Escherichia coli, Proteus mirabilis,., Serratia 

marcescens and Klebsiella pneumonia. But the most frequently reported 

nosocomial pathogens have been E. coli, S. aureus, enterococci  spp and P. 

aeruginosa(43). According to the data, Escherichia coli and Staphylococcus 

aureus were the most commonly isolated nosocomial pathogens. Although E. coli 

is found in a quarter of urinary tract infection (UTI) cases, it is isolated relatively 

infrequently from other infection sites. S. aureus is rarely isolated from UTI but is 

common at other sites(44). It is the primary cause of lower respiratory tract 

infections and surgical site infections and the second leading cause of nosocomial 

bacteremia, pneumonia, and cardiovascular infections. The armamentarium of 

virulence factors of S. aureus is extensive, with both structural and secreted 

products playing a role in the pathogenesis of infections(45). 

Epidemiology : In the developed countries (5- 15)% of hospitalized patients 

affected by hospital acquired infection (HAI) and it founded as many as (50%) 

(46) .The rate of HAI was higher in the developing countries (47) but as 

mentioned above, the true incidence of HAI is ambiguous in these regions.13 

Mortality The HAI upraises both hospital and ICU mortality.(48). (Januel J et 

al.,2010) found 14.6% mortality for ICU‐ acquired HAI which was 6.1%, 3.2%, 

1.7%, and 0.0% for specific site infection: pulmonary infection, central venous 

catheter infection, bloodstream infection and urinary tract infection, 

respectively(48).( Reunes et al.,2011) suggest bedridden and increasing age as 

independent risk factors for death in elderly ICU acquired BSI(49). In a trial for 

evaluation, the mortality of HAI according to Foglia et al report that crude 

mortality rates in patients infected with antibiotic‐ resistant organisms were 

greater than those infected with antibiotic‐  susceptible organisms. 50- Lopes et 

al. found in their trial that the predictive factors for mortality related to NI in 

pediatric was undergoing invasive procedures and the use of two or more 

antibiotics(51). 

51. Lopes JM, Goulart E, Siqueira AL, Fonseca IK, Brito MVd, Starling CE. 

Nosocomial infections in brazilian pediatric patients: using a decision tree to 

identify high mortality groups. Brazilian Journal of Infectious Diseases. 2009; 

13(2): 111-7. 
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