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ABSTRACT… Colonization of central venous catheters increases the risk of blood stream 
infections and is associated with increased morbidity, mortality and excess hospital costs. 
Objectives: To estimate frequency of central venous catheter colonization. Study Design: Cross 
Sectional study. Setting: Microbiology Laboratory of Punjab Institute of Cardiology, Lahore. 
Period: May 2018 to December 2018. Material and Methods: Total 116 specimens of central 
venous catheters were received in the laboratory and processed to isolate various organisms. 
Organisms were identified on the basis of colonial morphology, Gram staining and biochemical 
tests. Antimicrobial sensitivity testing was performed and results were recorded. Results: Out of 
total 116 specimens of central venous catheters, bacterial growth was obtained from 74.1% of 
central venous catheter tips. From 86 cultures yielding growth, 94 micro-organisms were isolated. 
The most frequent organisms isolated from central venous catheter tip culture in decreasing 
order of frequency were Coagulase negative staphylococci (29.8%), Staphylococcus aureus 
(24.5%), Candida species (23.4%), Klebsiella species (12.8%), and Acinetobacter spp. (4.3%). 
Drug susceptibility pattern of isolates was recorded. Conclusion: Central venous catheters can 
get colonized and lead to catheter related infections. Implementation of prevention programs 
can result in decrease in colonization rate of catheters and thus Catheter related infections.

Key words: Antimicrobial Susceptibility Testing, Central Venous Catheters, Colonization, 
CRI (Catheter Related Infection), Frequency.

1. BSc, MLT Student 
 Punjab Institute of Cardiology.
2. MBBS, M.Phil 
 Consultant Microbiology
 Punjab Institute of Cardiology
3. MBBS, M.Phil 
 Professor Pathology
 Rai Medical College, Sargodha.
4. MBBS, M.Phil 
 Consultant Hematologist
 Punjab Institute of Cardiology.

Correspondence Address:
Dr. Nadia Aslam
House No. 107 A, Aslam Block, 
Peer Muhhamad Colony, Sargodha.
drnadia76@yahoo.com

Article received on:
30/10/2019
Accepted for publication:
04/01/2020

Article Citation: Fatima A, Mehdi N, Aslam N, Mahfooz ur Rehman. Frequency and 
antimicrobial susceptibility pattern of isolates in central venous catheter 
colonization. Professional Med J 2020; 27(9):1906-1910.

 DOI: 10.29309/TPMJ/2020.27.09.4307

INTRODUCTION
Central venous catheter (CVC) is usually a long 
and thin tube like structure that can be inserted 
percutaneously to access large veins.1 CVCs are 
often used in recent days for infusing drugs and 
for providing total parenteral nutrition. Venous 
catheter access can be used for hemodialysis, 
hemofiltration, and hemodiafiltration in patients 
with renal failure and hemodynamic monitoring in 
the critically ill patients.2

The CVCs use can lead to various complications 
which can be mechanical or infections.3 While 
inserting CVCs faulty technique can result in 
damage to blood vessels, trauma to adjacent 
nerves or development of pneumothorax and 
hemothorax.4,5 Patients with indwelling CVCs 
are at enhanced risk of developing various 
catheter related infections (CRI) such as localized 

insertion site infections, septic thrombophlebitis, 
catheter related blood stream infections (CRBSI), 
bacteremia, metastatic infections, sepsis and 
if not promptly treated can result in patient’s 
death.6,7

Colonization of CVC tips and resultant healthcare 
associated bacteremia and septicemia can 
contribute towards enhanced patient morbidity 
and mortality. CRBSI is among most common 
causes of nosocomial bacteremia and is defined 
as the bacteremia originating from an indwelling 
intravenous catheter. CRBSI is a fatal and costly 
complication of CVC use.8 The relative risk for 
CRBSI is up to 64 times greater with indwelling 
CVCs than with peripheral venous catheters.8 

Surfaces of the CVC develop a coating of plasma 
proteins especially fibrin immediately after being 
inserted. Organisms having special affinity for the 

DOI: 10.29309/TPMJ/2020.27.09.4307



VENOUS CATHETER COLONIZATION

Professional Med J 2020;27(9):1906-1910. www.theprofesional.com 1907

2

proteins constituents of this sheath can adhere 
and reside in this protein sheath. This process 
results in colonization of CVCs.9

AIMS AND OBJECTIVES 
To determine rate of central venous catheter 
colonization and antimicrobial drug susceptibility 
of organisms isolated from CVC tips.

MATERIAL & METHODS
This cross sectional study was conducted at 
Punjab Institute of Cardiology (PIC), Lahore from 
May 2018 to December 2018 over a period of 
eight months. All CVC tips (2-inch segment of the 
catheter in sterile tube or container) received in 
Microbiology Laboratory were processed through 
consecutive sampling technique. During study 
period, a total number of 116 central venous 
catheter tips were received in microbiology 
laboratory and processed using Maki’s 
semiquantitative roll plate method.10 With the 
help of sterile forceps, the catheter tip removed 
from transport tube were rolled back and forth 
on the surface of a blood agar plate. Culture 
plates were incubated at 370 C under aerobic 
conditions. Agar plates were examined after 
24, 48 and 72 hours of incubation for microbial 
growth. CVC tip colonization was defined as 
colony count of ≥15 CFU/ml by semiquantitative 
technique. Organisms were further identified on 
the basis of colony morphology, gram staining 
and biochemical tests. Antibiotic susceptibility 
test was determined by disk diffusion technique 
and E. Test strips as recommended by Clinical 
Laboratory Standards Institute (CLSI).11 Statistical 
analysis was performed using SPSS version 16.0.

RESULTS
In this study, total 116 specimens of CVCs 
were received in the laboratory from different 
units of hospital. The mean age of patients was 
50.90 years; the minimum age was 13 years 
as compared to maximum of 75. Out of a total 
number of 116 patients, 94(81%) were male and 
22(19%) were female. Most of the specimens 
were received from patients admitted in intensive 
care unit (ICU). Out of 116 specimens, 81 (69.8%) 
were from ICU, followed by cardiac surgery ward 
and rooms 17 (14.6%), Cardiology ward 12 

(10.3%), CCU 03(2.6%), Cardiac surgery Pre-Op 
ward 02 (1.7%) and isolation ward 01(0.9%). 

Bacterial growth was obtained from 74.1% 
(n=86) CVC tips. From a total number of 86 CVC 
tips, 94 micro-organisms were isolated as from 
78 CVC tips single organism was isolated while 
from 8 CVCs more than one isolate was cultured. 
Gram Positive bacteria were 53 (54.7%) most 
frequent isolates from CVC tips followed by Gram 
negative bacteria 19(16.3%) and Candida species 
21(19.8%). (Table-I)

CVP Tip Colonizers Frequency Percentage
Gram-positive bacteria 53 56.4%
Gram-negative bacteria 19 20.2%
Candida species 22 23.4%
Total 94 100%

Table-I. Showing frequencies of CVC tip colonizers

Out of 94 isolates, 28 (29.8%) were CoNS 
(Coagulase Negative Staphylococci), 23 (24.5%) 
Staphylococcus aureus, 2 (2.1%) Enterococcus 
species, 12(12.8%) Klebsiella species, 4 (4.3%) 
Acinetobacter spp., 1(1.1%) E. coli, 2 (2.1) 
Pseudomonas species and Candida 22 (23.4%). 
(Figure-1)

Drug susceptibility pattern of gram positive 
isolates to various commonly used drugs was 
determined and percentage of susceptible 
isolates is shown in Figure-2.

Drug susceptibility pattern of various gram 
negative isolates to various commonly used 
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drugs was also determined and percentage of 
susceptible isolates is shown in Figure-3.

DISCUSSION
This study was conducted to determine frequency 
of CVC colonization by various organisms and 
their drug susceptibility pattern. In this study, rate 
of CVP tip colonization was 74.1%. Other studies 
show catheter tip colonization rate of 39.6%, 
18.3 %, 15.0 % and 24.5% respectively.7,12,13,14 Gram 
positive bacteria (56.4%) were most frequent 
isolates followed by Candida species (23.4%) and 
Gram negative bacteria (20.2%) in this study. The 
most common organisms found in CVC culture 
were CoNS (52.8%). A study by van Rooden CJ 
et al. documented CoNS to be responsible for 
causing nosocomial infection even when barrier 
precautionary measures while inserting CVCs are 
observed. CoNS can colonize CVC tips leading 
to localized or disseminated infections and this 
can result in early and premature removal of the 

CVC.15

Various other bacteria can colonize skin at 
or around insertion site and can move along 
catheter tract to reach CVC tip thus making a 
portal for CRI. CRIs are usually caused by the 
micro-organisms which have ability to adhere 
and colonize catheters.15

In this study after CoNS, S.aureus (24.5%), 
Candida sp.( 23.4 %), Klebsiella sp. (12.8%) 
and Acinetobacter sp. (4.3%) were frequent 
organisms isolated from CVC tips. A study by 
Sapkota J et al. found Acenitobacter baumannii 
(29%), S. aureus (19%), Klebsiella pneumonia 
(14%), CoNS (14%) and Escherichia coli (5%) as 
most frequent colonizers of CVCs.7 A study by 
Moretti EW reported S. epidermidis followed by 
S. aureus as most frequent colonizers of CVCs. 
Other colonizers were Enterococcus faecalis, and 
Pseudomonas aeruginosa. Candida was found in 
less than 1% of cases.14

Colonization of CVC tips can lead to CRBSI which 
can be confirmed by isolating same organism 
from CVC tip and recovering the causative agent 
from blood culture or by using quantitative 
assays.16 A study by García-Vázquez et al. found 
Staphylococcus aureus and the coagulase-
negative Staphylococci, Gram-negative bacilli, 
enterococci and yeast as leading causes of 
CRBSI.17 Bellemin et al. found CoNS (82.1%) and 
S. aureus (10.8%) as the most frequent cause of 
CRI 18 The findings suggest that most frequent 
colonizers of CVCs are most frequent organisms 
to cause catheter related infections.

CONCLUSION 
In this study rate of colonization of CVC tip was 
quite high. This rate of CVC tip colonization must 
be decreased and resulting CRBSIs can be 
prevented. Implementation of aseptic techniques 
and preventive measures can reduce rate of CVC 
tip colonization. Emphasis should be placed 
on hand washing technique, skin cleaning with 
antiseptics, barrier precautions, change and early 
removal of catheters. Decrease in the rate of CVC 
tip colonization is mandatory and can possibly 
lead to decreased rate of complications. 
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