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Abstract 

Intravascular Catheter (IVC) is an essential part of medical practice for 

intravenous infusion therapy, laboratory testing or hemodynamic monitoring in 

any setting such as inpatient, emergency, outpatient or home. As IVC is widely 

used in practice, complications of Catheter-Related Infection (CRBSI) have 

followed. In this paper, the risk factors of CRBSI were reviewed, and the 

prevention and reduction of CRBSI were prospected.
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1. Introduction 
Intravascular Catheter (IVC) is an essential part of medical practice for intravenous infusion therapy, laboratory testing, or 

hemodynamic monitoring in any setting such as inpatient, emergency, outpatient, or home [1-3]. As IVC is widely used in practice, 

complications of Catheter-Related Infection (CRBSI) have followed. At present, the incidence of CRBSI in foreign countries is 

about 0.35-1.7 cases /1000 catheter day, and in Asia it is about 6.8 cases /1000 catheter day [4, 5]. The occurrence of CRBSI will 

prolong the hospitalization time of patients and increase related costs [4]. Therefore, understanding the risk factors of CRBSI and 

developing corresponding intervention strategies can prevent and reduce its occurrence and development. The risk factors of 

intravascular CRBSI are summarized as follows. 

 

2. Etiological analysis 
It can be seen from numerous reports that gram-positive cocci are the most common pathogens, followed by gram-negative 

bacilli and fungi [3, 4, 6, 7]. The specific composition is as follows: (1) gram-positive cocci account for about 55-87.5%, mainly 

from the skin flora of alien patients or the hands of medical staff, among which coagulase negative staphylococcus (CoNS) is 

the most dominant, and staphylococcus epidermosis is common in CoNS [3, 6-9]. Besides CoNS, Staphylococcus aureus is also a 

common pathogen [7, 8]. (2) gram-negative bacilli accounted for 11.1-19%, mainly from non-ductal blood-borne infections in 
other sites, such as nosocomial pneumonia, urinary tract infection or abdominal infection, among which acinetobacter baumannii 

had several outbreaks in the ICU [9,10]. In recent years, there is a trend of increasing infection rate caused by Gram-negative 

bacilli and decreasing infection rate caused by Gram-positive cocci in cancer, granulocytopenia, critically ill patients and 

children patients. The reason is that these patients have low immunity and are prone to be infected with CRBSI from other parts 

of blood. Prevention guidelines for IVC-associated infections recommend empiric treatment of Gram-positive bacilli for 

effective prevention and control. Therefore, targeted treatment for CRBSI should be carried out in clinical practice according to 

patients’ specific conditions and local epidemiological situation [11-12]. (3) fungi account for about 1.4-8%, and form mixed 

biofilms with bacteria that are highly resistant to antibacterial agents and immune system, leading to long-term infection [4, 7]. In 

addition, as a new hospital pathogen, Corynebacterium striae invasions patients with indwelled IVC and immunosuppressed, 

bringing great challenges to treatment and prevention [13]. 
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3. Age and sex 
As patients get older, their physical abilities gradually 

decline, and there is a risk of the interruption of aseptic 

techniques. In addition, the incidence of CRBSI in patients 

with other chronic diseases is nearly twice as high as that in 

younger patients [5, 9, 14]. Specifically, the risk of catheter 

removal increased by 2% for each year of patient age [14]. 

Studies showed that the mortality rate of CRBSI was 8.8% in 

patients >65 years old, but only 3.8% in patients <65 years 

old [5]. In addition to the age of the patient, gender is also an 

important factor causing CRBSI. Researchers have found that 
male patients with gastrointestinal surgery are more likely to 

develop CRBSI than female patients [8]. Marschall et al. [15] 

pointed out that female patients have a lower risk of CRBSI, 

and the specific causes and mechanisms need to be further 

studied in the future. 

 

4. Diseases and immunity 
Most cancer patients suffer from adverse reactions such as 

nausea, vomiting, poor appetite, and granulocytopenia due to 

anticancer treatment, and the continuous invasion and 

metastasis of cancer cells, resulting in severe malnutrition in 

81.5% of cancer patients, followed by decreased immunity [4, 

16-17]. At this time, such patients need to receive blood 

products and complete parenteral nutrition solution, which 

provides a good culture medium for the pathogenic bacteria 

migrating from the catheter device to the lumen, and the 

continuous growth and reproduction of the pathogenic 

bacteria cause CRBSI [4, 5]. Vashi et al. [4] found that the risk 
of CRBSI infection in patients with severe malnutrition and 

cancer metastasis was twice that of well-nourished patients 

without metastasis. CRBSI accounts for 23.6-49% of blood 

infections in patients with hematological cancer, and 65% of 

bone marrow transplant patients are complicated with CRBSI 
[6]. Patients with hematological cancer and bone marrow 

transplantation have a higher risk of CRBSI infection than 

other cancer patients because of suppressed immune function 

and the need for transfusion of a large number of blood 

products (5.2 cases /1000 catheter days vs 0.02-3.00 cases 

/1000 catheter days) [6]. In addition, due to the need for 

complete parenteral nutrition support, the overgrowth of 

intestinal bacteria in patients with intestinal failure leads to 

bacterial displacement and increases the risk of CRBSI [18]. 

CRBSI occurred more frequently when the residual small 

intestine was <50 cm, or < 50% of the normal intestine, 

because the patient's resistance was reduced after partial 
intestinal and lymphatic tissue was removed [18]. When 

patients suffer from other serious diseases, such as congestive 

heart failure, abdominal perforation, ventilator-associated 

pneumonia, renal insufficiency or multiple organ 

dysfunction, etc., their body immunity is weakened and they 

are also prone to CRBSI infection [2, 19]. Tao et al. [5] 

performed acute physiology and chronic health Assessment 

II (APACHE II) scores in ICU patients and found that scores 

> 20 were independent risk factors for early CRBSI within 14 

days of IVC catheterization. At the same time, patients with 

more than 3 basic diseases, due to the severe decline of 

immunity, also prone to CRBSI. 

Therefore, when catheterization is performed for critically ill 

patients with low immunity and multiple underlying diseases, 

techniques such as antimicrobial coated catheter or catheter 

sealing can effectively prevent the occurrence of CRBSI [6]. 

 
 

5. Recent history of bloodstream infection 
In patients with a recent history of bloodstream infection, 

when the catheter is re-placed, the pathogenic bacteria in the 

blood re-adhere to the newly inserted catheter through blood 

circulation, causing the recurrence of CRBSI [2, 5, 19-21]. 

Daneman et al. [21] found that the recurrence rate of CRBSI 

was significantly higher in patients with internal 

catheterization after 2 days of infection control than after 3 

days of catheterization (6.5% vs 0.3%). Therefore, it is 

recommended that patients be re-catheterized after 3 days of 

blood infection control and use antimicrobial coated catheter 
to prevent recurrence of CRBSI. 

 

6. Medication factors 
The nature of the patient's fluid input is one of the factors 

contributing to CRBSI. Most cancer patients using high-dose 

chemotherapy drugs or hormone drugs are likely to cause 

adverse reactions such as malnutrition, bone marrow 

suppression, leukopenia and so on, resulting in reduced 

immune function and susceptibility to pathogen invasion [19, 

22]. At the same time, fatty milk, amino acids and other 

parenteral nutritional fluids and blood products needed for 

patients with malnutrition easily adhere to the inner wall of 

the catheter due to their high concentration, providing a good 

environment for the growth and reproduction of pathogenic 

bacteria, and easily causing CRBSI in patients with weak 

immunity [19]. In addition, long-term (>90 d) combined use of 

antibiotics (>3) increases the body's drug resistance, which 

makes it difficult to prevent and control CRBSI [22]. Patients 
who use anticoagulants at the same time will have bleeding, 

hematoma and other adverse reactions at the puncture site, 

which increases the chance of pathogen invasion and leads to 

the risk of infection [14]. Durkin et al. [14] found that patients 

using anticoagulants had a 1.64-fold increased risk of catheter 

complications compared with patients not using 

anticoagulants. Therefore, the lumen should be cleaned in 

time after the patient is delivered with thick liquid or blood 

products, and long-term combined use of antibiotics should 

be avoided. Observation after the use of anticoagulants 

should be strengthened. 

 

7. Tracheotomy and mechanical ventilation 
Mechanical ventilation for treatment of patients with 

tracheotomy or tracheal intubation is required, the pathogen 

easy parasitism in ventilation equipment, easy with airflow 

into the respiratory tract in patients with respiratory 
infections, such as ventilator associated pneumonia, then 

cause blood infection in lung with gas exchange into the 

blood stream, and then transmitted through blood adhesion to 

the catheter CRBSI, Invasive ventilation was associated with 

a higher risk of CRBSI infection than non-invasive 

ventilation [23]. In addition, when the tracheostomy was 

placed in the internal jugular vein or subclavian vein, the 

tracheostomy was close to the puncture site, and tracheal 

secretions were easy to contaminate the catheter, increasing 

the risk of catheter infection [2, 19]. Therefore, for patients with 

mechanical ventilation, medical staff should strengthen the 

tracheostomy or oral care, reduce the breeding of pathogens; 

In addition, patients with tracheotomy should avoid 

catheterization in the internal jugular vein or subclavian vein. 

If the location is unavoidable, try to keep the fixed application 

complete, dry and clean to prevent the puncture point and the  
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surrounding skin from being contaminated. 

 

8. Skin Condition 
When patients have skin ulcers or open wounds, microbial 

contamination migrates to the catheter interface or along the 

external surface of the catheter and spreads to the catheter, 

resulting in CRBSI [5, 14]. Therefore, skin wound care should 

be strengthened for IVC patients with incomplete skin to 

reduce the occurrence of CRBSI. 

 

9. Conclusion 
The occurrence of CRBSI is closely related to the internal 

factors of patients and external factors such as catheter and 

medical staff. Some of these risk factors are internal and 

cannot be changed, but most of the external factors can be 

prevented and controlled by intervention. Therefore, 

improving nursing staff's ability to identify and evaluate risk 

factors and enhancing their awareness of following hospital 

prevention and control has great benefit value in preventing 

patients from developing CRBSI and reducing hospital stay 

and related costs. 
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