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ARTICLE INFO ABSTRACT

Introduction: Intravenous injection is one of the important principles in the 
treatment of most patients, which has complications such as catheter site infection that 
it is necessary to identify the factors that increase the prevalence of venous catheter 
infections. Therefore, the aim of this study was to evaluate the frequency of colonization 
and bacteremia caused by peripheral venous catheters in hospitalized children.

Materials and Methods: This cross-sectional study was performed on 70 children 
with venous catheter. After recording demographic information, colonization and 
bacteremia caused by peripheral venous catheters in patients, Chi-square and Mann-
Whitney tests were used to compare data.

Results: The results of the present study showed that the frequency of bacterial 
colonization in peripheral catheters in children was 22.9% which was not related to the 
demographic characteristics of patients and their underlying disease history (P<0.05). 
The most common cultured bacterium was Staphylococcus epidermidis.

Conclusion: Considering the prevalence of colonization in peripheral catheters 
in children, it is recommended that the necessary training be provided to the staff of 
this department and preventive measures be taken in high-risk individuals to reduce 
nosocomial infections and complications.
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Introduction
Although 70 years have passed since the life of intravenous 

therapy, the belief in injecting drugs into the bloodstream has 
undoubtedly been a human dream for centuries [1]. Today, more 
than 90% of hospitalized patients are treated intravenously 
during their treatment [2]. and over 500 million peripheral venous 
catheters are placed annually [3,4]. According to a study conducted 
in Yazd, 50% [5] and a similar study in Tehran, 55% of hospitalized  

 
patients undergo intravenous treatment that found the extent of the 
use of this method of treatment in the country [4]. Unfortunately, 
this route of drug prescription is not without its drawbacks and 
has many side effects which the most common is heart disease 
and the most dangerous is septicemia [5]. Intravenous catheters 
are associated with a variety of infectious complications, from 
local infection of the catheter site to Catheter-related bloodstream 
infection (CRBSI), endocarditis, and other metastatic infections [6].
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Catheter infections increase patients’ morbidity, prolong 
hospitalization, and increase mortality [7]. It is estimated that more 
than 200,000 cases of CRBSI occur annually in the United States, 
resulting in approximately 12-25% mortality [8]. CRBSI incidence 
relate to the catheter type, the catheter usage prolongation, 
manipulation of it and patient’s background diseases [9]. The most 
common central venous catheter used in patients is the no tunneled 
CVC and this catheter is responsible for 90% of all systemic 
catheter infections. Catheter insertion into a jugular vein increases 
the risk of bacteremia. This is due to contamination of the catheter 
dressing caused by contact with oral discharge. Catheter-induced 
bacteremia is the most serious complication of venous catheter 
use [10]. Although the infection may be due to contamination of 
the injectable material, or colonization of the catheter hub, most 
infections are due to the secondary implantation of the patient’s 
dermal flora microorganisms into the intradermal pathway of the 
catheter [6,9,11]. Have been shown a correlation between isolated 
organisms in bacteremia caused by catheter and the skin flora 
adjacent to catheter [10-12]. 

Since the source of many infections caused by the catheter is the 
bacterial invasion of the skin flora adjacent to the catheter, observing 
the principles of sterilization and the use of topical antiseptic agents 
during implant placement and in subsequent catheter care can 
theoretically be considered as one Catheter infection prevention 
methods. The use of topical antiseptic compounds such as alcohol, 
betadine and especially chlorhexidine during catheter insertion 
and dressing change is recommended to prevent infections caused 
by central venous catheter. Since fibrin deposition in the catheter 
can be the primary nucleus of microbial colonization, the use of 
anticoagulants to prevent colonization and catheter infection has 
been suggested [13]. As mentioned, the prevalence of catheter 
infection and its complications is high and depends on different 
factors that are different in each region and country, so recognizing 
the prevalence, influencing factors and symptoms and its prognosis 
in the treatment of patients and measures what is done is effective. 
Therefore, the aim of this study was to investigate the prevalence 
of colonization of venous catheters and the resulting bacteremia in 
the intensive care unit of Ali Ibn Abitaleb Hospital.

Methods
This descriptive-analytical study was performed to investigate 

the prevalence of colonization of venous catheters and the resulting 
bacteremia admitted to pediatric wards and intensive care units of 

Ali-Ibn-Abitaleb Hospital in 2018-2019. In this study, all children 
with peripheral venous catheter whose peripheral venous 
catheter was removed were included in the study. Pre-designed 
questionnaire that includes demographic characteristics (sex, 
age, time of hospitalization, disease, history of infection). Clinical 
findings (swelling, discoloration, low pain), information about the 
location of the catheter (neck, hands, feet, head), The time elapsed 
since the venipuncture (less than 48 hours and more than 48 hours) 
and the conditions during the venipuncture, the type of medication 
used, the presence or absence of complete venous nutrition, and the 
cause of the catheter (hemodialysis fluid intake, central pressure 
measurement) filled.

Then, after removing the catheter from its fixed area in the 
body, we cut the last 5cm into a sterile way and gave it to the 
laboratory under sterile conditions. At the same time, we took a 
blood sample from the patient and sent it to the same laboratory 
for culture. During all this time, we informed the study participants 
and their families about this study. All patient’s information 
including demographic factors, clinical and paraclinical symptoms 
were recorded in a checklist and entered SPSS software, and finally 
statistical analysis was presented in two descriptive and analytical 
sections.

Results
The aim of this study was to investigate the frequency of 

colonization and bacteremia caused by peripheral venous catheters 
in children admitted to pediatric wards and intensive care units 
and related causes in Ali-Ibn-Abitaleb Hospital in Zahedan in 
2018-2019. This study was performed on 70 children, of which 
43 (61.4%) were boys and 27 (38.6%) were girls. The results of 
our study showed that the mean age of patients was 4.14 ± 3.92 
years. Out of 70 children included in the study, the prevalence of 
colonization and bacteremia due to peripheral venous catheters 
was 16 (22.9%). Also, out of 70 patients studied, 9 (12.9%) had 
positive blood culture. The most common cultured mass was 
Staphylococcus epidermidis (50%) and then E. coli (25%). The 
most common bacteria in blood culture were Staphylococcus 
epidermidis (55.6%). (Table 1) The mean and standard deviation 
of age in children with and without positive bacterial culture were 
not statistically significant different. (P = 0.081) There was no 
statistically significant difference in prevalence of sex in children 
with and without positive bacterial culture. (P> 0.05).

Table 1: Frequency of cultured bacteria from peripheral venous catheters and blood culture in patients with positive colonization.

Bacteria Frequency Percentage The cumulative percentage

Peripheral venous catheters

E. Coli 4 25 25

Staphylococcus epidermidis 8 50 75

Enterobacteriaceae 2 12.5 87.5

staphylococcus aureus 2 12.5 100

All 16 100 -
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Blood culture

non hemolytic streptococcus 1 11.1 11.1

Staphylococcus epidermidis 5 55.6 66.7

E. coli 1 11.1 77.8

Pseudomonas 1 11.1 88.9

Micrococcus 1 11.1 100

All 9 100 -

In only 4 of the patients whose test was positive, an underlying 
disease was reported, of which 2 had heart disease, one had 
diabetes, and one had another disease. These statistics and Table 2 
show that there was no significant difference in the frequency and 
type of underlying diseases in patients. After investigating the cause 
of hospitalization, the most common causes were gastroenteritis 

and febrile convulsion (16 patients) followed by pneumonia 
(6 patients). However, according to the performed analyzes 
(P-Value=0.412), no significant difference was observed in the cause 
of hospitalization of patients in both positive and negative cultures. 
Similarly, no significant differences were observed in the length of 
hospitalization of patients in both groups. (P-Value=0.989).

Table 2: Abundance of underlying disease in children with and without positive bacterial culture.

                            Group

Underlying Disease
Negative Culture Positive Culture All P-Value

No Underlying Disease

No
Num. 42 12 54

1
Percentage 77.8 22.2 100

Yes
Num. 12 4 16

Percentage 75 25 100

Underlying disease

Cardiac
Num. 7 2 9

0.631

Percentage 77.8 22.2 100

Renal
Num. 3 0 3

Percentage 100 0 100

Diabetes
Num. 1 1 2

Percentage 50 50 100

Other
Num. 1 1 2

Percentage 50 50 100

Discussion
Out of 70 children included in the study, the prevalence of 

colonization and bacteremia due to peripheral venous catheters 
was 16 (22.9%). Also, out of 70 patients studied, 9 (12.9%) had 
positive blood culture. The most common cultured organism was 
Staphylococcus epidermidis (50%) and then E. Coli (25%). The 
most common organism in blood culture was Staphylococcus 
epidermidis (55.6%). In a study conducted by Daneshi et al. 
For the prevalence of colonization of venous catheters and the 
resulting bacteremia in the neonatal intensive care unit of Qods 
Hospital in Qazvin (2005) 100 infants admitted to the NICU who 
had their catheter removed for any reason were examined. 3cm 
tip of each catheter was cut under sterile conditions and inserted 
into thioglycollate culture media. Up to 7 days later, if any bacterial 
colonies were observed on the culture media, the colonies were 
cultured on blood agar and McConkey media and their identity and 
antibiogram were determined. A blood sample was taken from each 
of these children between the catheter and before the catheter was 
removed for culture and microbiological study. The results of this 
study showed that 35% of 100 cultured catheters were colonized 

and 19 cases (52%) were staphylococcal coagulase negative. Seven 
of the blood cultures (77) were positive (4 cases of coagulase-
negative staphylococci and 3 coagulase-positive staphylococci), all 
of which were related to catheter [14]. Although the prevalence of 
positive cases in this study was twice that of our study, but like our 
study, staphylococcal coagulase was the most common. The reason 
for the prevalence of positive cases may be due to differences in 
the sample size, differences in patients’ demographic indicators, 
differences in inclusion and exclusion criteria, and differences in 
how patients are sampled.

In a study conducted by Nick Farid et al. to investigate the 
relationship between the shelf life of peripheral venous catheter 
and the incidence of venipuncture complications. The results of 
the present study showed that the prevalence of peripheral venous 
catheter colonization was 33.6% and the most common organism 
was coagulase negative staphylococcus (50% positive). Colonization 
was less in the group receiving intravenous antibiotics and more 
in the group receiving anticonvulsant drugs than the other groups. 
On the other hand, there was no significant relationship between 
colonization and local complications of catheterization. In the end, 
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it was concluded that increasing the shelf life of peripheral venous 
catheter from 48 hours to 72 hours does not increase the risk of 
catheterization complications such as phlebitis and subcutaneous 
fluid leakage [15]. Although the frequency of positive cases in 
this study is 1.5 times than of our study, but similar to our study, 
staphylococcus coagulase negative was the most common. 

In a study conducted by Pourbazaz et al. With the aim of 
infections related to intravascular catheters in children in 2002, 
it was stated that the infection rate and colonization of arterial 
and venous catheters are almost similar. For umbilical artery 
catheter infection in infants with very low birth weight (VLBW) 
and use of antibiotics for more than 10 days, and for umbilical vein 
catheter, more birth weight and use of intravenous feeding fluids 
as risk factors Are known. Regardless of the type of catheter, the 
most common organism responsible for circulatory infection is 
coagulase-negative staphylococcus [16]. The results of this study 
are in line with the findings of our study. In a study by Patricia et 
al. of the 391 short-term peripheral venous catheters, 27.7% of the 
catheter tip and 11.3% of the catheter canals were colonized by 
bacteria. Phlebitis was observed in 17.4%. Staphylococcus aureus 
(5.60%), Staphylococcus epidermidis (23.5%) were common 
bacteria isolated from the cloned catheter tip. The most common 
organism isolated from the catheter canal was Staphylococcus 
aureus (56.8%) and then Staphylococcus epidermidis (18.1%) 
[17]. The prevalence of positive cases in the study was twice that of 
our study, and the most common was not like our study.

In a study by Jeffrey et al., phlebitis, extravasation, and bacterial 
colonization occurred at 13%, 28%, and 11%, respectively. Catheters 
were often colonized with coagulase-negative staphylococci 
(54.5%). Catheter placement time (>144 hours, odds ratio 5.8) 
was an important determinant of catheter colonization. Diazepam 
injections (odds ratio 11.0) or fat emulsions (odds ratio 2.5) and 
age (≥ 1 year, odds ratio 5.8) were also important risk factors for 
colonization [18]. The prevalence obtained in this study is like our 
study. Contrary to this study, in our study, there was no difference 
in the incidence of colonization based on age, type of prescription 
and other factors.

Conclusion
The results of the present study showed that the frequency 

of bacterial colonization in peripheral catheters in children 
was equal to 22.9% which was not related to the demographic 
characteristics of patients and their underlying disease history. Our 
study also found that the most common cultured bacterium was 
Staph epidermis. Therefore, due to the prevalence of colonization 
in peripheral catheters in children, it is recommended that the 
training the staff of this department and preventive measures be 
taken in high-risk individuals to reduce nosocomial infections and 
reduce complications.
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