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Abstract 
Introduction: Placement of central venous catheters (CVC) is most common procedures in 
ICU. In spite of the proper sterile practices, one of our previous studies reported that CRBSIs 
were common in subclavian vein (SCV) group. With this we conducted a study to find the 
commonly associated bacteria catheter related blood stream infection (CRBSI).    
Methods: It was a prospective study, conducted in NRI institute of Medical Sciences. Study 
protocol was approved by the Institutional Ethics committee. Informed consent was taken from 
the participants. The study members was divided to internal jugular vein (IJV) and SCV groups. 
Standard 7 Fr size CVCs of same brand were used. Strict aseptic precautions were followed for 
placement as well maintenance; as per the guidelines, catheters were placed. The catheter was 
removed after one week, under strict aseptic precautions. Upon withdrawal, distal 5 cm was 
cut with sterile surgical blade and transported immediately to the department of Microbiology 
by placing in a sterile tube. Chi-square test was used for statistical analysis; P>0.05 was 
considered to be statistically significant.  
Results: In this study 60 patients were included, 30 in each group respectively.  Maximum 
number of participants were in 18 – 30 years group and minimum in 41 – 50 years group; 
statistically there was no significant difference. Gram negative rods (GNRs) are the 
predominant pathogens, more number of pathogens were isolated in IJV. Non fermenters are 
the leading isolates.  
Conclusion: Bacterial colonization is common in the CVCs despite of through sterilization 
protocol. Non fermenting GNRs are the leading isolates followed by Klebsiella.  
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Introduction

Peripheral venous catheters are the devices 
most frequently used for vascular access; 
intravascular catheters are useful mainly in 
intensive care units (ICU) who are critically 
Ill. Placement of central venous catheters 

(CVC) is most common procedures in ICU. 
[1] The technical advancement and better 
knowledge on anatomy made CVS 
insertion easy and safe. Catheters provide 
necessary vascular access for the 
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administration of fluids, medications, total 
parenteral nutrition and so on. [2] 
Different veins, subclavian vein (SCV), 
femoral vein (FV), internal jugular vein 
(IJV) are used for cannulation. But the 
selection is based on the clinical condition 
of the patient. Other than the advantages, 
catheterisation also leads to nosocomial 
infections; local site infection, catheter 
related blood stream infection (CRBSI), 
septic thrombophlebitis, endocarditis and 
other metastatic infections are some forms 
of catheter related infections (CRIs). [3] 

Majority of the serious CRIs are associated 
with CVC. [4] 
 Different investigators studied on this 
CRIs. [5] In spite of the proper sterile 
practices, one of our previous studies 
reported that CRBSIs were common in 
SCV group. [6] With this we conducted a 
study to find the commonly associated 
bacteria CRBSIs.    

Methods 
It was a prospective study, conducted in 
NRI institute of Medical Sciences. Study 
protocol was approved by the Institutional 
Ethics committee. Informed consent was 
taken from the participants. Consent was 
taken from blood relatives, if patient can’t 
give consent.  
Adults, admitted in respiratory intensive 
care unit (RICU) were included in this 
research. Minors, non-cooperative 
individuals, HIV patients, those on steroid 
treatment, pregnant women, trauma 
patients, to whom catheter was removed 7 

days prior to the study due to any cause 
were not considered in this research.   
The study members was divided in to 2 
groups; randomization code was generated 
before initiation of the research and sealed 
opaque envelope method was used for 
allocating in groups. Based on the vein 
selection for CVC, the study members were 
divided in to group IJV and SCV.  
Standard 7 Fr size CVCs of same brand 
were used. Strict aseptic precautions were 
followed for placement as well 
maintenance; as per the guidelines, 
catheters were placed. [7] The catheter was 
removed after one week, under strict 
aseptic precautions. Upon withdrawal, 
distal 5 cm was cut with sterile surgical 
blade and transported immediately to the 
department of Microbiology by placing in a 
sterile tube. In the laboratory, culture, 
identification were carried as per the 
guidelines. [8, 9] 
Statistical analysis: The data were 
analysed using SPSS version 18. Chi-
square test was used for statistical analysis; 
P>0.05 was considered to be statistically 
significant.  
Results 
In this study 60 patients of both gender 
were included, 30 members in each group 
respectively.  Maximum number of 
participants were in 18 – 30 years group and 
minimum in 41 – 50 years group; 
statistically there was no significant 
difference (Table 1). 

Table 1: Age wise distribution of the study participants; n (%) 
Age  IJV SCV Total 
18 – 30 17 (28.3) 13 (21.6) 30 (50) 
31 – 40 6 (10) 4 (6.6) 10 (17) 
41 – 50 3 (5) 4 (6.6) 7 (11.6) 
51 – 60 4 (6.6) 9 (15) 13 (21.6) 
Total 30 (50) 30 (50) 60 (100) 
Statistical analysis P =0.39; statistically not significant 

The male female ratio was 1.3 and 1, 
respectively; statistically there was no 

significant difference. Gram negative rods 
(GNRs) are the predominant (74%; 23) 
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pathogens followed by gram positive cocci 
(7; 22%) and candida (3.2%; 1). Group 
wise, more number of pathogens were 
isolated in IJV; 42% GNRs, 13% GPC and 

3.2% candida (Table 2). Non ferments are 
the leading (9/23) GNR followed by 
Klebsiella (5/23). 

Table 2: Age wise distribution of the study participants; n (%) 
Age  IJV SCV Total 
GNRs 13 (42) 10 (32) 23 (74.1) 
GPC 4 (13) 3 (9.7) 7 (22.6) 
Candida 1 (3.2) 0 1 (3.2) 
Total 18 (58) 13 (42) 31 (100) 

 
Discussion 
Intravascular catheter is the commonest 
devise purchased by all the health care 
organizations and this is the essential tool 
for the successful treatment of critically ill 
patients. Several reports are published on 
the incidence of CVC infections as well as 
its complications. [10] As per the reports, 
there were 15 million CVC days occur each 
year in US and around 80,000 CRBSI in 
ICUs. [11] According to an Indian study, 
the reported data on CRBSI was 47.31 per 
1000 catheter-days. [12]  
In this study 60 patients of both gender 
were included, 30 members in each group 
respectively.  Maximum number of 
participants were in 18 – 30 years group and 
minimum in 41 – 50 years group; 
statistically there was no significant 
difference (Table 1). With age there was 
drop in the patient number but again raise 
in elderly age group. The exact reason for 
this is not clear. But usually the incidence 
of infections can increase with age and 
weaning of immunity can also occur with 
age. Hence more number of patients were 
found in 51 – 60 years group. But why 
maximum number in 18 – 30 years group 
was not clear. Similar to this research, in a 
study by Patil HV, 24% of study members 
were in 51 – 60 years group whereas in this 
study it was 22%. [12] In a study by Al-
Khawaja S et al. the median age was 
reported to be 59.3 years. [13]  In 
this study, high infection was reported in 
IJV group. Organism wise, it was 58% (18) 
in IJV group and 42% (13) in SCV group 

(Table 2). The reason for this more number 
of isolates in IJV is not clear. But utmost 
care as well as sterility practices were 
followed to both the groups. In spite of this 
there was difference in number of isolates. 
Almost the similar findings were reported 
in the literature also but the causes were nor 
clear. [14, 15]  
It was found that GNRs (74%) are the 
leading isolates followed by GPC (22.6%) 
and candida (Table 2). As we know that 
infective rate is high with GNRs. So high 
number were detected in this study. Kaur D 
et al [13] also reported high number of 
GNRs; the authors reported high numbers 
of Esch. Coli followed by Klebsiella 
pneumoniae. Where as in this research Non 
fermenters are the leading isolates followed 
by Klebsiella. [16]  
Conclusion 
Bacterial colonization is common in the 
CVCs despite of through sterilization 
protocol. Non fermenting GNRs are the 
Leading isolates followed by Klebsiella. 
Long term multicentric research is 
recommended.  
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