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Abstract Background: Millions of catheters are inserted into patients every year and these implants serve as a potential source of 

nosocomial infections. The present study was undertaken to determine the common bacteria responsible for various 

catheter related nosocomial infections. Material and Methods: A total of 109 catheter samples from 100 adult patients 

admitted to the Intensive Care Units. Vascular catheters (central arterial, central and peripheral venous catheter) 

andurinary catheter (Foley’s catheter) were collected and cultured by Maki’s Semi-Quantitative technique. Results: The 

maximum number of isolates were obtained from the central venous catheters 20(76.9%). Foley’s catheters contributed 

5(19.2%) of the isolates of the total. Coagulase negative staphylococci and E. coli formed the most commonly isolated 

pathogens at 5(19.2%) each. Conclusion: The most common isolate was coagulase negative Staphylococci which 

reiterates the pathogenic potential of this group of emerging pathogens. E. coli was the commonest urinary isolate which 

indicates that this is a very common urinary pathogen. Maki’s technique still remains the gold standard for diagnosis of 

catheter infection.  
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INTRODUCTION 
Hospital acquired infections (HAIs) are becoming an 

increasing problem for hospitalized patients, especially in 

the ICU. Millions of catheters (central line, intravenous, 

urinary catheters) are inserted into patients every year and 

these implants serve as a potential source of nosocomial 

infections. Intravenous access in the Intensive Care Unit 

(ICU) setting is now routine for the administration of 

fluids, blood products, drugs, parenteral nutrition and 

hemodynamic monitoring. The other common 

interventions done are endotracheal intubation, urinary 

catheterization and insertion of central venous lines. 

Unfortunately, such interventions put the patients at risk 

for iatrogenic infections, especially bloodstream 

infections originating from colonization of the device. 

The infections associated with catheters occur either due 

to microbial colonization of the intracutaneous or 

intravascular portion of the device or due to 

contamination of the catheter hub or infusate 

administered through the catheter.
1,2 Vascular catheter 

associated bacteremia or candidemia is associated with an 

increased mortality and longer hospital stay.
3 
Nosocomial 

infections mainly affect the lower respiratory tract, 

urinary tract, surgical wounds, skin and blood 

(bacteremia).Among patients who develop these 

infections, the mortality rate is as high as 70%.
4
The 

mortality is higher with resistant organisms like MRSA 

and multi drug resistant gram negative organisms in 

critically ill patients. A knowledge of the resident 
microbial flora is necessary for formulating a rational 
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antibiotic policy in an ICU. The present study was 

undertaken to determine the common bacteria responsible 

for various catheter related nosocomial infections. 
 

MATERIAL AND METHODS 
The present study included 109 catheter samplesfrom 100 

adult patients of both sexes admitted to the Intensive Care 

Units (ICUs) in M.S. Ramaiah Teaching Hospital.  
Inclusion Criteria 

• Adult patients admitted to ICUs who have been 

catheterized for more than 48 hrs showing 

clinical signs of sepsis.
5  

• Signs of bloodstream infection- Fever, 

hypothermia, chills, rigors, hypotension 

tachycardia, and tachypnea.  

• Signs of urinary tract infection-Fever, Dysuria, 

frequency, urgency, suprapubic tenderness.  

Exclusion Criteria  

• All catheterized patients in ICUs without any 

signs of sepsis.  

• Both vascular catheters and urinary catheters 

were included as part of the study.  

Catheters Collected 

1. Vascular catheters collected were- 

• Central arterial catheter 

• Central venous catheter 

• Peripheral venous catheter   
2. Urinary catheter collected was  

• Foley’ s catheter  

Collection of vascular catheters
5
: At the time of 

catheter removal, the site was examined for the presence 

of swelling, erythema, lymphangitis, increased warmth, 

tenderness and palpable venous thrombosis. Any 

antimicrobial ointment or blood present on the skin about 

the catheter was first removed with an alcohol pledget. 

The catheter was withdrawn with sterile forceps, the 

externalized portion being directed upward and away 

from the skin surface. After removal, the wound was 

milked in an attempt to express purulence. For 5.7 cm 

catheters, the entire length, beginning several millimeters 

inside the former skin-surface-catheter interface, was 

aseptically amputated and cultured. With longer catheters 

(20.3 cm and 60.9 cm in length) two 5 cm to 7 cm 

segments were cultured: a proximal one beginning several 

millimeters inside the former skin catheter interface, and 

the tip. Catheter segments were transported to the 

laboratory in a sterile tube. 

Maki’s Semi-Quantitative Technique
5
: In the 

laboratory, each catheter segment was transferred to the 

surface of a 100 mm 5% sheep blood agar plate for 

semiquantitative culturing. While downward pressure was 

exerted with a flamed forceps, the catheter was rolled (or 

if bent, smeared) back and forth across the surface atleast 

four times. Plates were incubated at 37°C. All colony 

types appearing on the primary plates were enumerated 

and all organisms recovered from the plates were fully 

identified.All isolates so obtained were identified by 

standard biochemical reactions. 

 

RESULTS 
In the present study a total number of 109 catheters 

obtained from 100 patients were examined and studied. 

Of the 109 catheters, 71 were central venous catheters, 36 

were Foley’s catheters, 1 was a peripheral venous catheter 

and 1 was a Hickman catheter. Central arterial catheters 

were not obtained.  Out of the 109 catheters studied and 
cultured, a total of 26 isolates were obtained. Among the 

26 isolates, 20 isolates were obtained from the central 

venous catheters, 5 were obtained from the Foley’s 

catheters and 1 was cultured from the lone Hickman 

catheter. The most common isolate among the central 

venous catheters was coagulase negative staphylococci. 

The commonest organism cultured from the Foley’s 

catheter was Escherichia Coli. The urine culture done for 

Foley’s catheters was positive with significant bacteriuria 

(>10
5
CFU/ml) for each of the 5 culture positive urinary 

isolates. On the other hand, blood culture was positive in 

only 2 of the culture positive vascular catheters. Patients 

in the 18-40 age group constituted 50% of the study 

group, while patients in the 41-60 and above 60 age group 

constituted 30% and 20%. Children below the age of 

18yrs were not included in the study and only adult 

patients in ICU’s were followed. Males constituted 62% 

while females formed 38% of the study group. A total of 

26 isolates were cultured from the 109 catheter samples 

processed. Coagulase negative staphylococci and 

Escherichia coli formed the most commonly isolated 

pathogens at 5 (19.2%) each. Pseudomonas aeruginosa 

formed the next most common isolate at 4 (15.4%). Non 

fermenting gram negative bacilli (NFGNB), 

Enterobacterspp. and Klebsiellaspp. came third most 

frequently forming 3 (11.5%) isolates each. Candida 

albicans was isolated on 2(7.7%) occasions while Staph. 

aureus was cultured once (3.8%). It was observed that 14 

(53.9%) of the isolates belonged to the 18-40 age group. 

While 8(30.8%) of the isolates were from the 41-60 age 

group, 4 (15.4%) of the isolates were in the above 60 age 

group. Organisms in the males were 16(61.5%) whereas, 

from the females, totally 10 (38.5%) isolates were 

obtained. All patients were above 18yrs of age.  
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Table 1: Different types of isolates obtained

Type of isolate Frequency 

CONS 5 

Escherichia coli 5 

Pseudomonas aeruginosa 4 

NFGNB 3 

Enterobacter spp. 3 

Klebsiellaspp. 3 

Staphylococcus aureus 1 

Candida albicans 2 

Total 26 

The table 2 depicts the isolates cultured from the

kinds of catheters sampled in the study. The maximum 

number of isolates were obtained from the central venous 

catheters which showed 20 (76.9%) of the isolates. 

Foley’s catheters contributed 5 (19.2%) of the isolates 

while the Hickman catheter showed 1 (3.9%) of the total. 

It is to be noted here that no central arterial catheters were 

obtained as part of the study sample group. A lone 

peripheral venous catheter was sampled, which, however, 

showed no growth.  
 

Table 2: Isolates obtained from different catheters

Type of catheter No. of isolates 

Central venous catheter 20 

Foley’s catheter 5 

Hickman catheter 1 

Total 26 

 

DISCUSSION 
The rate of nosocomial infections in the ICU is rising, 

mainly because of increasing use of invasive procedures 

which are performed in the ICU. The therapeutic 

interventions which are associated with infectious 

complications include indwelling catheters, s

life support, intravenous fluid therapy and use of broad 

spectrum antibiotics leading to a spectrum of multi

resistant pathogens, which contributed to the evolution of 

the problem of nosocomial infections.  Though the urine 
culture was positive in all the culture positive urinary 

catheters, blood culture was positive in only two culture 

positive cases. This can be explained by the fact that all 

the patients from whom the samples were collected had 

all been started on antibiotics prior to s

explains the negativity of blood culture. Hence, only 

those catheters that grew more than 15 colonies by 

Maki’s technique were regarded as culture

(colonized). The rest (<15 colonies) were ruled out as 

possible contamination. In the present study, a total of 26 

isolates were obtained from 109 catheters. These 109 

catheters were obtained from 100 patients some of whom 

provided more than one catheter sample. There was no 

particular age or sex incidence with regard to catheter 

infection. The microorganisms usually responsible for 

catheter-associated urinary tract infections are derived 
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Different types of isolates obtained 

Percentage 

19.2% 

19.2% 

15.4% 

11.5% 

11.5% 

11.5% 

3.8% 

7.7% 

100%  

The table 2 depicts the isolates cultured from the various 

kinds of catheters sampled in the study. The maximum 

number of isolates were obtained from the central venous 

(76.9%) of the isolates. 

(19.2%) of the isolates 

(3.9%) of the total. 

It is to be noted here that no central arterial catheters were 

obtained as part of the study sample group. A lone 

peripheral venous catheter was sampled, which, however, 

erent catheters 

Percentage 

76.9 

19.2 

3.9 

100 

The rate of nosocomial infections in the ICU is rising, 

mainly because of increasing use of invasive procedures 

which are performed in the ICU. The therapeutic 

interventions which are associated with infectious 

complications include indwelling catheters, sophisticated 

life support, intravenous fluid therapy and use of broad 

spectrum antibiotics leading to a spectrum of multi-drug 

resistant pathogens, which contributed to the evolution of 

Though the urine 

sitive in all the culture positive urinary 

catheters, blood culture was positive in only two culture 

positive cases. This can be explained by the fact that all 

the patients from whom the samples were collected had 

all been started on antibiotics prior to sampling. This 

explains the negativity of blood culture. Hence, only 

those catheters that grew more than 15 colonies by 

Maki’s technique were regarded as culture-positive 

(colonized). The rest (<15 colonies) were ruled out as 

present study, a total of 26 

isolates were obtained from 109 catheters. These 109 

catheters were obtained from 100 patients some of whom 

provided more than one catheter sample. There was no 

particular age or sex incidence with regard to catheter 

The microorganisms usually responsible for 

associated urinary tract infections are derived 

from the fecal flora native to the patient or that 

originating in the hospital environment.53 In present 

study, coagulase negative Staphylococci and 

coli formed the most commonly isolated pathogens at 5 

(19.2%) each. Seifert et al. showed coagulase

staphylococci were present in 50% cases of CRBSI in 

their study.
6 
Coagulase negative Staphylococci is the most 

commonly encountered organism 

blood stream infections (CRBSIs), causing between 11% 

and 45% of infections with an incidence of 15.8 per 

10,000 hospital admissions.
7,8
The incidence of CoNS 

CRBSIs is increasing with the increased use of implanted 

devices, such as central venous catheters and temporary 

dialysis catheters, which are especially common in the 

ICU.
9 
When blood cultures performed for suspected 

infection are positive for CoNS, it is often difficult to 

determine whether the presence of this organism in the 

blood is a pathogen or a contaminant. Most commonly, 

the diagnosis of CoNS CRBSI remains a clinical 

diagnosis and one of exclusion, where no other potential 

source of infection or infectious organism is identified.

the study of Parameswaran R et al

causing CRBSI were Gram-positive and 36% were Gram

negative. The commonest pathogen causing CRBSI was 

S. aureus 40%, Pseudomonas aeruginosa

negative staphylococci 8%, E. coli

pneumoniae 8%, and Acinetobacter bau

According to Krishnan et al., Gram

constituted 27% of isolates and gram

were 56%.
11
E. coli was the other commonest organism 

causing urinary catheter related infection in our study. 

This is similar to the observation by Tullu MS 

Schaeffer et al and Igra et al

aeruginosa formed the next most common isolate at 

4(15.4%) in our study. Most of the previous studies had 

Pseudomonas aeruginosa isolated as the commonest 

organism.
15,16

 Candida albicans was isolated on 2(7.7%) 

occasions. Various studies have showed different rates of 

fungal infectious agents responsible for CRBSI, these are 

mainly yeasts, and no filamentous fungus has been 

reported. In the study of Parameswaran R

infectious agents were Candida sp

Pawaret al., fungal pathogen isolated from CVC was 

Candida 11.7%.
17
 In conclusion, the most common 

isolate was coagulase negative Staphylococci which 

reiterates the pathogenic potential of this group of 

emerging pathogens. E. coli was the commonest urinary 

isolate which indicates that this is a very common urinary 

pathogen. Maki’s technique still remains the gold 

standard for diagnosis of catheter infection. It not only 

distinguishes between contamination and coloniz

a positive semiquantitative culture is a high risk for 

development of bloodstream infection. Routine culturing 
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from the fecal flora native to the patient or that 

originating in the hospital environment.53 In present 

study, coagulase negative Staphylococci and Escherichia 

formed the most commonly isolated pathogens at 5 

. showed coagulase-negative 

staphylococci were present in 50% cases of CRBSI in 

Coagulase negative Staphylococci is the most 

commonly encountered organism in catheter-related 

blood stream infections (CRBSIs), causing between 11% 

and 45% of infections with an incidence of 15.8 per 

The incidence of CoNS 

CRBSIs is increasing with the increased use of implanted 

ral venous catheters and temporary 

dialysis catheters, which are especially common in the 

When blood cultures performed for suspected 

infection are positive for CoNS, it is often difficult to 

determine whether the presence of this organism in the 

od is a pathogen or a contaminant. Most commonly, 

the diagnosis of CoNS CRBSI remains a clinical 

diagnosis and one of exclusion, where no other potential 

source of infection or infectious organism is identified. In 

et al., 64% of the pathogens 

positive and 36% were Gram-

negative. The commonest pathogen causing CRBSI was 

Pseudomonas aeruginosa 16%, coagulase 

E. coli 8%, Klebsiella 

Acinetobacter baumanii 4%.
10
 

., Gram-positive cocci 

constituted 27% of isolates and gram-negative bacilli 

was the other commonest organism 

causing urinary catheter related infection in our study. 

ion by Tullu MS et al, 

et al.
12-14

 Pseudomonas 

formed the next most common isolate at 

Most of the previous studies had 

aeruginosa isolated as the commonest 

was isolated on 2(7.7%) 

occasions. Various studies have showed different rates of 

fungal infectious agents responsible for CRBSI, these are 

mainly yeasts, and no filamentous fungus has been 

reported. In the study of Parameswaran Ret al., 16% of 

Candida sp.,
10
 according to 

., fungal pathogen isolated from CVC was 

In conclusion, the most common 

isolate was coagulase negative Staphylococci which 

reiterates the pathogenic potential of this group of 

was the commonest urinary 

isolate which indicates that this is a very common urinary 

Maki’s technique still remains the gold 

standard for diagnosis of catheter infection. It not only 

distinguishes between contamination and colonization but 

a positive semiquantitative culture is a high risk for 

development of bloodstream infection. Routine culturing 
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of catheters, however, is not of much utility. Only such 

patients showing clinical signs of infection should be 

suspected.  
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