
Introduction

Prior to the availability of renal replacement

modalities, little hope was available for patients afflicted with

end stage renal disease (ESRD). In the early 1960's, the advent

of haemodialysis revolutionized the treatment of renal failure

and contributed significantly in sustaining the lives of patients

suffering from irreversible loss of renal function.1 However,

haemodialysis is not exempt from complications, notably

those which are vascular access related. 

Vascular access for haemodialysis could be temporary

or permanent. Permanent vascular access is by surgical

creation of an arteriovenous fistula or implantation of arterio

venous graft.2 Following fistula creation, an average of 6

weeks is required for fistula maturation. Its premature use for

haemodialysis can result in permanent loss of fistula. In case

of arteriovenous graft, two weeks are required for healing of

subcutaneous tunnel. So temporary vascular access is helpful

in cases where permanent vascular access is either not

available or not ready to be used. It is also useful in patients

with reversible form of acute renal failure where permanent

vascular access is not justified. In temporary vascular access,

percutaneous venous cannula is placed into large intra thoracic

veins via subclavian or jugular route or into femoral vein.

They are easy to be placed by experienced hands, can be used

immediately after placement for haemodialysis and provide

excellent extra corporeal blood flow rates.3

Organisms can gain entry to an intra vascular access at

several points. These include direct entry of micro organisms

at the catheter insertion site during placement, secondary

contamination of infusate and seeding of the catheter by micro

organisms during bacteraemia. The skin normally harbours

103-104 micro organisms per cm2 of skin. Most of these are

commensals like Staphylococcus Epidermidis, Staph. Aureus,

Corynebacterium, various Streptococci, Pseudomonas

Aerugenosa, anaerobes like Peptococcus, and yeasts like

Candida albicans.

Kozney et al in 19844 evaluated 74 nontunelled

subclavian catheters and documented Staph. aureus as the

most commonly isolated organism. Cheesbrough et al5

evaluated 64 subclavian haemodialysis catheters and likewise

found Staph. Aureus as major microorganism responsible for

infection. Almirall et al6 and Kirkpatrick et al7 in their studies

revealed the same results.

If adequate aseptic measures are not observed during

catheter insertion (hand wash, gown, mask and gloves worn

by the doctor), the organisms can readily gain entry into

insertion site and start replication. This study was planned to

evaluate the prevalence of bacterial colonization and the

causative organisms isolated from dual-lumen catheters in

patients on haemodialysis.

Vol. 60, No. 8, August 2010 671

Original Article

Frequency of catheter related infections in haemodialysed Uraemic patients
Abid Latif Qureshi,1 Kauser Abid,2

KRL Hospital,1 Islamabad Medical & Dental College,2 Islamabad.

Abstract

Objective: To investigate the incidence of bacteraemia and bacterial colonization related to the use of dual-

lumen catheters in ESRD patients on haemodialysis.

Methods: Sixty patients with ESRD of varied etiologies, both males and females falling in the age range (16-74

years) were randomly selected. Non-cuffed, non-tunneled polyurethane double lumen catheters were inserted

under aseptic technique. Patients on twice a week schedule of haemodialysis were followed up for a period of 5

months. After every haemodialysis session, catheters were examined for any local infection or signs of

bacteraemia. In case of suspicion, distal 5 cm segment of the catheter, and local pus swab and two blood culture

samples were sent to the pathology laboratory.

Result: Thirty one catheters (51.6%) sent for culture and sensitivity showed colonization (>15 CFU).

Bacteraemia was positive in 15 (25%) patients. Thirteen (41.9%) catheter tips were found to be colonized by

staphylococcus epidermidis, eleven (35.4%) by staphylococcus aureus, three (0.96%) by Candida albicans

species, two (6.45%) by E coli, one (3.2%) by P Aeruginosa and one (3.2%) by mixed Pseudomonas and E coli

respectively.

Conclusion: Non cuffed non tunneled double lumen catheters are designed for short term emergency

use and should be used in the same context. Although pathogenesis of catheter related infection is

multifactorial the transcutaneous migration of organisms colonizing the skin remains the most important

route (JPMA 60:671; 2010).



Patients and Methods

It was a prospective observational study of descriptive

nature. The study was conducted at the Nephrology

department of Pakistan Institute of Medical Sciences

Islamabad. Overall 60 patients undergoing haemodialysis

were selected randomly not considering age or gender

matching. The study spanned over five months with the

inclusion criteria being patients with chronic renal failure of

varying etiology in whom renal replacement therapy in the

form of haemodialysis was needed and a definite vascular

access (an arterio-venous fistula) was not available or mature

at the time of the study. Exclusion criteria were patients with

acute renal failure (because haemodialysis is usually required

for a short duration in these cases), patients with chronic renal

failure having a functioning AV fistula, patients with already

established septicaemia as evidenced by fever, leukocytosis or

septic shock, and in cases where there was an accidental

breach in the aseptic precautions during catheter insertion.

Non cuffed poly-urethane catheters were used {Med

Comp(R)8 and Arrow international (R)}. catheters were

inserted under aseptic technique in the procedure room of the

Haemodialysis unit. In 24 patients , the femoral route was

used, 31 catheters were inserted into the subclavian vein using

the infraclavicular approach described by Uldell et al.3 In the

remaining 5 patients catheters were inserted into the internal

jugular vein using the central approach. The catheters were

used only for haemodialysis and intradialytic infusions.

At each visit of the patient for haemodialysis, a

subjective enquiry was made regarding the presence of fever,

local discomfort or discharge. Every patient was followed up

till catheter was removed for reasons like infection, catheter

blockage due to intraluminal clotting or a kink, and limb

swelling due to venous thrombosis.

Catheter exit-site infection was defined as erythema,

tenderness and pus at the catheter insertion site and

unaccompanied by fever.

Severe infection (Catheter-related bacteraemia) was

defined as patients presenting with high grade fever or septic

shock with a temporary haemodialysis catheter in place and no

alternative source of infection could be documented. Exit-site

infection may or may not have been present.

Criteria for line removal was any of the following:

Severe infection, Catheter blockage, Venous

thrombosis due to presence of catheter, Significant patient's

discomfort due to catheter, AV fistula maturation (catheter no

longer needed), and patient's death.

In case of local catheter related infection skin swabs

were taken and sent to the laboratory along with two blood

samples (one each from central venous catheter and from

peripheral vein) for culture, as 10 ml blood sample added to

100 ml of growth medium brain heart broth infusion. In case

of severe infection requiring catheter removal, the catheter

was flushed with 10 ml of 0.9% saline, skin cleaned with

antiseptic agent (Povidone-Iodine) and allowed to dry.

Catheters were clamped with sterile forceps as close to skin as

possible, sectioned distally with sterile blade and carefully

removed avoiding skin contact. They were immediately

placed in sterile container and sent to the laboratory for semi

quantitative analysis.

Laboratory processing: Skin swabs were plated onto

blood agar and incubated aerobically for 48-72 hrs. Any

isolate present with more then 5 CFU was regarded as

significant for exit site infection. 

Blood cultures: Samples were incubated aerobically at

37°C for 7 days. They were subcultured after 7 days (turbidity

found) onto blood agar and incubated aerobically at 37°C. The

organisms were speciated and typed. Antibiotic sensitivity was

obtained by using lab protocols (by disk diffusion assay)

Laboratory protocol for Catheter cultures: (by semi

quantitative culture method described by Dennis G Maki et al

1997)9 Catheter segments were rolled back and forth 4 times

on a surface of 100 mm 5% sheep blood agar plate. Catheter

segments showing bending or got bent were smeared. The

segment was immersed in tryptase soy broth. Both plates and

broths are incubated at 37°C. Turbid broth and broth cultures

without apparent growth after 72 hours were subcultured onto

blood agar plates which was processed similarly on primary

plates, were enumerated and all organisms received from both

primary plates and broth were fully identified

Interpretation:

Less then 15 colonies/plate = contamination, no

catheter related sepsis

More then 500 colonies /plate= catheter related sepsis

present

Between 15- 500 colonies/plate= exit site infection.

Catheter related infection may or may not be present.

Quantitative culture method: In 1979 Denis J Cleri et

al10 described a modification of technique by Seligman in

197411 for quantitative culture. In the protocol intra vascular

catheter segments were immersed in 2-10 ml of tryptase soy

broth. A needle was inserted into proximal end of intravascular

segment and flushed 3 times. The broths were serially diluted

100 folds and 0.1 ml of each dilution streaked onto sheep

blood agar plate and incubated. Undiluted broths were also

incubated. Organisms were identified by standard methods

and antibiotic susceptibility tested by disk diffusion method.

Colonies were counted after incubation for 72 hours at 37°C.

The number of colony forming units (CFU) were

calculated by counting the colonies and multiplying 10 times
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the dilution factor and dividing the volume of broth in which

the insert had been immersed. 

Intravascular insert was considered infected if it was

more then 103 CFU. 

Intravascular insert- related bacteraemia was defined

as the isolation of an organism of the same species and

sensitivity pattern from both intravascular insert and

simultaneous peripheral blood culture.

By combining quantitative and semi quantitative

culture techniques, both the external and internal surface of

catheters could be cultured, thus increasing sensitivity for

identification of organisms.12

Statistical analysis:

The results were compared using Chi square (x2) test

with Yates correction or Fishers's exact test when necessary to

calculate the probability of remaining free from catheter-

related bacteraemia.

Results

On examination nineteen out of sixty patients

(31.66%) showed signs of local inflammation (pain,

erythema, tenderness and pus exudation) at catheter

insertion site. Pus swabs taken from insertion site revealed

Staph Aureus in 7 cases, Staph Epidermidis in 6 cases,

Candida species in 03 cases and one case each was infected

with E.coli and Pseudomonas aeruginosa. In the remaining

one case the infection was polymicrobial (mixed E.coli and

Pseudomonas).

The distal 5 segments of all the catheters were sent

for culture and sensitivity upon removal. It was revealed

that 31 catheters (51.6%) were colonized (> 15 CFU). The

organisms found on catheter surface were as shown in the

Table-1.

Bacteraemia was documented in 15 patients (25%).

In four cases, catheter related bacteraemia was suspected on
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Table-1: Microorganisms isolated from infected catheter tips.

Organisms colonizing Found on catheter % of colonized

catheter surface n = catheters

Staphylococcus epidermidis 13 41.90%

Staphylococcus aureus 11 35.40%

Candida species 3 9.60%

Escherichia coli 2 6.45%

Pseudomonas aeruginosa 1 3.20%

Mixed Pseudomonas & E. coli 1 3.20%

Table-2: Characteristics of bacteraemia in study group.

S.No Age (years) Sex Microorganisms Interval b/w insertion & bacteraemia (days) Dialysis number Out come

01 54 M Staphylococcus aureus 21 06 Cured 

02 64 M Staphylococcus aureus (MRSA) 19 05 Cured 

03 47 F Staphylococcus epidermidis 23 06 Cured 

04 59 M Pseudomonas Aerugenosa 15 03 Expired 

05 38 F Staphylococcus aureus 11 03 Cured 

06 29 M Staphylococcus epidermidis 19 07 Cured 

07 53 F E.coli 13 05 Cured

08 33 M Staphylococcus aureus 25 08 Cured

09 74 M Staphylococcus aureus 15 06 Cured

10 48 F Staphylococcus epidermidis 32 11 Cured

11 42 M Staphylococcus aureus (MRSA) 18 07 Cured

12 44 F E. coli 09 04 Cured

13 36 F Staphylococcus aureus 22 08 Cured

14 26 M Staphylococcus aureus 18 06 Pneumonia/Cured

15 57 M Staphylococcus aureus 15 05 Cured

Table-3: Univariate analysis of factors related to bacteraemia in study group.

Variable Patients Bacteraemia Bacteraemia Relative odd ratio of bacteraemia p value

(n) (n) (% age) Confidence interval (CI)

Catheterization period

> 14 days 16 3 18.75 0.62 0.736

< 14 days 44 12 27.27 (CI= 0.12-2.95)

Age

> 45 yrs 29 7 24.13 0.91 0.88

< 45 yrs 31 8 25.8 (CI= 0.24- 3.42)

Sex

Male 37 9 24.32 0.91 0.87

Female 23 6 26.08 (CI= 0.24- 3.54)



clinical grounds because of high grade fever with chills and

rigors. In these patients there was no obvious source of

infection to explain for bacteraemia and local inflammatory

signs at catheter insertion site were unremarkable. Even

milking at the catheter insertion site failed to reveal any pus

exudation. The infecting organisms were Staph. Aureus in 2

cases and E. Coli and Staph Epidermidis in one case each.

In 14 instances, catheter tip and blood cultures revealed the

same organisms. In 12/15 patients, blood cultures drawn

from line and periphery showed the same organisms. Blood

cultures were negative in 45 patients (75%)

The characteristics of bacteraemia are as shown in

Table-2.

To identify the possible factors associated with the

development of catheter-related bacteraemia, a univariate

analysis was done. Table-3 shows the results.

Discussion

The results show that infections frequently

complicate double lumen catheters used for dialysis in our

unit. Most of the western studies have evaluated the

incidence of infections in cuffed, tunneled double lumen

catheters or antibiotic-impregnated catheters which are not

readily available and hence infrequently used in our local

setting. Hence temporary non-cuffed non-tunneled double

lumen catheters were evaluated for infection.

The results of our study were comparable in

frequency as found by Almirall et al6 where they found a

catheter colonization rate of 55% and bacteraemia in 17%

patients. Lilyan et al,13 in a recent study documented 53.5%

bacterial growth in temporary catheters with Staph.

Epidermidis being the principal microorganism. Catheter

colonization rate was 51.6% and bacteraemia was

documented in 18% cases

Sanavi Suzan et al in 200714 observed Staph. aureus

in 67% cases responsible for catheter related infection in

their study group which is close to the figures revealed in

our study. But they retained catheters for 30 days in 60 % of

their patients which is longer than the recommended 3

weeks duration for non cuffed catheters.13,14

Regarding the source of bacterial colonization of

noncuffed, non-tunneled catheters, considerable

controversy exists. Most commonly, the skin around the

catheter insertion site is implicated in allowing the ingress

of microorganisms on the exterior surface of the catheter.

Other research workers have mentioned catheter hub and

contaminated infusate as causing catheter-related infection

and bacteraemia.17 The present study was limited in finding

the source of infection, since quantitative cultures of

catheter hub and intraluminal portions were not performed.

However the great preponderance of both catheter

colonization and bacteraemia were caused by skin

commensals (Staph aureus and Staph epidermidis) which

indicates that transcutaneous migration of microorganisms

may be a major cause of catheter colonization and

subsequently, bacteraemia. This finding is supported by the

fact that thirteen out of nineteen skin culture results (68%)

revealed Staphylococci. In our study, however, four patients

with bacteraemia did not exhibit any sign of local

inflammation and they merely presented with malaise and

high grade fever. These patients were found to have no other

potential source of bacteraemia and double lumen catheter

was removed only on clinical suspicion as the possible

cause of bacteraemia. These patients promptly responded to

catheter removal and antibiotics. This type of bacteraemia

without any signs and symptoms of local catheter related

infection was observed by Kozeny et al4 and our study

confirmed its occurrence. We failed to find the source of

bacteraemia but it was mentioned in a recent study by

Kassaler et al5 that although the patients with CRF who are

on chronic haemodialysis are more likely to develop

bacteraemia from multiple foci (vascular access, urinary

tract, biliary tract, skin and soft tissue), the source may be

unknown in a substantial group of patients.

In 2002 Saeed Abdul Rahman et al18 compared the

incidence of infection between temporary and permanent

vascular access for haemodialysis. They found a higher

infection rate in temporary vascular access but Staph

epidermidis was isolated in 50% cases in their study group

and similar results were documented by Pidro et al in

2007.19 Our study focused on temporary vascular access

cases only and Staph. Aureus was responsible for infection

in 50% of the cases, which is comparable to Tsu-yuan

Chang's study reported in 2002.18

In the present study we found that the only factor

associated with increased risk of catheter related infection

was the duration of catheter insertion. This risk increases

after 2 weeks of catheter insertion but the result was not

statistically significant.

Conclusion

Infection frequently complicates double lumen

catheters used for haemodialysis. The present study

identified the duration of catheter insertion to be the only

risk factor. This increases after 2 weeks of catheter

insertion. Although double lumen catheters provide

satisfactory means for haemodialysis, they are frequently

complicated by infections. The non-cuffed, non tunneled

catheters are designed for short term use and should be

reserved for the same.

It was inferred that to minimize the occurrence of

catheter-related infections, a double lumen catheter should
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be removed within two weeks (before infection is

established) and be replaced by another catheter at an

alternative site.
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