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ABSTRACT… Catheter related infections are common issue, a major cause of morbidity and
mortality in patients with uremia. Clinical findings, including fever, redness, or tenderness at
catheter site are unreliable for the diagnosis of catheter-related infection due to poor sensitivity
and specificity. Study Design: Descriptive Cross sectional Study. Setting: Department of
Nephrology, Jinnah Postgraduate Medical Centre, Karachi. Period: September 2014 to March
2015. Materials and Methods: All patients with age 25-50 years of either gender undergoing
hemodialysis via double-lumen catheter were enrolled. Regular monitoring of temperature
and WBC counts was carried out. If a patient develops fever (100 F or more) or leukocytosis
(TLC 12,000 /mcl), a through re-examination, urinalysis and chest X-ray was done to exclude
other causes of infection in this patient. Blood cultures from catheter tip and a peripheral blood
culture was sent. Growth of the organism from both the cultures was noted and catheter related
infection was termed positive if same organism s found to be present in both the cultures.
Results: Mean age of the patients was 42.69 ±6.86 years. There were 75 (58.10%) females
and 54 (41.90%) males. In majority of the patients, site of catheter was right internal jugular vein
54 (41.90%), followed by femoral vein 30 (23.30%), left internal jugular vein 24 (18.60%) and
subclavian vein in 21 (16.30%) patients. Frequency of catheter related infection was found to be
19 (14.70%). Conclusion: The frequency of catheter related infection was found in 19 (14.70%)
patients undergoing hemodialysis via double-lumen catheter.
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INTRODUCTION
In patients with uremia, central venous
catheterization with double-lumen catheter
is a useful method to gain venous access for
hemodialysis and IV medication.1 Tunneled
and cuffed double lumen catheters are being
increasingly used for acute purposes as well as a
bridge will the more permanent vascular access
like arteriovenous fistula is matured.2
Catheter related infections are common issue,
a major cause of morbidity and mortality in
these patients. It was found in 101 hemodialysis
patients in one study that bacteremia risk in
venous catheters on average was 5.5 episodes
per 1000 catheter days.3 The overall death rate
in hemodialysis patients thru central venous
catheters is 34%.4 In one study bacteremia due
to Staphylococcus organism (S. aureus) was 21%
Professional Med J 2019;26(8):1278-1282.

and these patients remained in hospital for an
average of 13 days.5
Local redness, tenderness at insertion site and
fever are less specific and sensitive to diagnose
catheter-related infection. Quantitative blood
culture taken from a peripheral vein and culture
of the tip of central venous catheter can be used
to diagnose catheter related infection. Patients
in whom CRI IS suspected sample for culture
should be drawn from catheter and from a
peripheral vein.6 A meta-analysis in 2005 it found
that quantitative blood cultures from both sites
(peripheral and central) were more accurate to
diagnose catheter related infection.7 Positive
blood culture of sample taken from peripheral site
will be useful to diagnose infection while results of
sample taken from central catheter are awaited.
Earlier growth is likely in blood taken from central
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venous catheters as compared to peripheral
vein. Positive culture of blood taken from catheter
that came positive before peripheral blood was
91% more sensitive and 94% more specific in
diagnosing infection.8 Infection of central venous
catheter can also be diagnosed by sending
catheter tip for culture. In a study by Haq et al,
catheter related blood infection was found in 14%
of patients.9 Another study by Murea et al, showed
fewer catheter related infections in young patients
compared to old age patients.10
In multiple studies it has been shown that
hemodialysis patients who have had infection
of their central venous catheters suffered huge
economic burden on an average cost of $ 23,451
per hospitalization.11
The aim of this study is to determine the frequency
of catheter-related infection in a third world low
income country like Pakistan. It is very important
to know the burden of this condition as it imparts
a great financial burden on the patient and on
the overall health care system bit in terms of cost
and hospital bed occupancy. By determining the
frequency of catheter related infections it can be
emphasized that proper preventive measures can
be taken and better protocols can be developed
to prevent this highly costly complications as
education and prevention was cost effective
rather than treating.12
MATERIALS AND METHODS
Patients undergoing hemodialysis via double
lumen central-venous line at the department
of nephrology was included in the study after
informed and written consent. Patients name,
age, gender, medical record number, time since
commencement of hemodialysis via double lumen
catheter and site of the double lumen catheter
was noted, Regular monitoring of temperature
and WBC counts was carried out. If a patient
develops fever (100 F or more) or leukocytosis
(TLC 12,000 /mcl), a through re-examination,
urinalysis and chest x-ray was done to exclude
other causes of infection in this patient. Blood
cultures from catheter tip and a peripheral blood
culture was sent. Growth of the organism from
both the cultures was noted and catheter related
Professional Med J 2019;26(8):1278-1282.
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infection was termed positive if same organism s
found to be present in both the cultures. Data was
collected on a prescribed proforma. Frequency
and percentage was calculated for gender, site
of catheter and catheter related infection. Mean
+/- SD was calculated for age and time since
commencement of hemodialysis via double lumen
catheter. Stratification was done for the outcome
according to age, gender, site of catheter and
time since commencement of dialysis via double
lumen catheter, age and time was divided into
groups and Chi square was applied. P value of ≤
0.05 was taken as significant.
RESULTS
Mean age of the patients was 42.69 ±6.86 years.
Majority of the patients 111 (86%) were presented
with >40 years of age.
There were 75 (58.10%) females and 54 (41.90%)
males.
Mean time since commencement of hemodialysis
via double lumen catheter was 27.08 ±1.73 days.
Majority 96 (74.40%) of the patients had ≤27
days since commencement of hemodialysis via
double lumen catheter.
In majority of the patients, site of catheter was
right internal jugular vein 54 (41.90%), followed by
femoral vein 30 (23.30%), left internal jugular vein
24 (18.60%) and subclvian vein in 21 (16.30%)
patients. (Figure-1)
Fever/leukocytosis was observed in 22 (17.10%)
patients while positive blood culture was found in
19 (14.70%) patients.
Frequency of catheter related infection was found
to be 19 (14.70%). (Figure-2)
Stratification was done with respect to age, time
since commencement of hemodialysis via double
lumen catheter, gender and site of catheter with
the outcome. Chi-square test was applied. Results
are shown in Table-I
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Figure-1. Site of catheter

3

Figure-2. Catheter related infection

Catheter Related Infection
Total
Yes
No
Right Internal Jugular Vein
7 (13)
47 (87)
54 (100)
Left Internal Jugular Vein
4 (16.7)
20 (83.3)
24 (100)
Subclavian Vein
3 (14.3)
18 (85.7)
21 (100)
Femoral Vein
5 (16.7)
25 (83.3)
30 (100)
Total
19 (14.7)
110 (85.3)
129 (100)
Table-I. Comparison of site of catheter with catheter related infection n=129
Site of Catheter

DISCUSSION
Hemodialysis patients with central venous
catheters are at increased risk of morbidity and
mortality due to bacteremia with an average risk
of 5.5 episodes per 1000 catheter days.3 In one
study the rate of death was 34%.4 Bacteremia
with Staphylococcus aureus (S. aureus) was
responsible in 21% patient and the stay in hospital
was on an average of 13 days.5 Local redness,
tenderness at insertion site and fever are less
specific and sensitive to diagnose catheterrelated infection. Quantitative blood culture taken
from a peripheral vein and culture of the tip of
central venous catheter can be used to diagnose
catheter related infection. Patients in whom CRI
IS suspected sample for culture should be drawn
from catheter and from a peripheral vein.6 A metaanalysis in 2005 it found that quantitative blood
cultures from both sites (peripheral and central)
were more accurate to diagnose catheter related
infection.7 Positive blood culture of sample taken
from peripheral site will be useful to diagnose
infection while results of sample taken from
central catheter are awaited. Earlier growth is
likely in blood taken from central venous catheters
as compared to peripheral vein. Positive culture
of blood taken from catheter that came positive
before peripheral blood was 91% more sensitive
Professional Med J 2019;26(8):1278-1282.

p-value

0.960

and 94% more specific in diagnosing infection.8
Infection of central venous catheter can also be
diagnosed by sending catheter tip for culture.
In our study, frequency of catheter related
infection was found to be 19 (14.70%). In a study
by Haq et al, catheter related blood infection was
found in 14% of patients.9 Another study by Murea
et al, showed fewer catheter related infections in
young patients compared to old age patients.10
There is a large economic and clinical impact
of catheter-related infections in hemodialysis
patients which has been quantified by various
studies. One study looked at the average cost
for male patients on hemodialysis the cost was
estimated at $ 23,451 per hospitalization.11 The
microorganisms with natural habitat in the skin are
commonly found in catheter infection. In fact the
Staphylococcus epidermidis coagulase-negative
group, present all over the skin leads to more than
half of the CRI. We can prevent infection by proper
Hand washing and disinfection of the insertion
sites. The most reported
microorganisms in
CRBSI are Gram-positive organisms of the
skin.13 In some parts of the world catheter related
infection caused by Gram-negative organisms.14
www.theprofesional.com
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The immune deficient patients are more prone for
Candida fungal infection of their central venous
catheters.15 Central venous catheters were very
important part of care of patients on hemodialysis
until catheter-related complications became
obvious. Infection in central venous catheter
causes more morbidity and life threatening
complications in hemodialysis patients.16 The
incidence of bacteremia is 0.5 to 13 per 1000
patient-days with central venous catheters.
The rate of infection is low with permanent
silicone catheters and high rate is observed
with temporary polyurethane catheters. Central
venous catheters are being used in Chronic
Kidney Disease 5 patients for extracorporeal
therapy. There are two indications for their use:
first, for short-term use when patient has no
permanent angioaccess for hemodialysis or when
AVF or AVG needs correction, second, for longterm use when patient has no native vessel of
required caliber for the creation of arteriovenous
fistula and in some situations like heart failure,
severe arterial insufficiency or elderly patients
with poor outcome. Blood-stream infections
due to hemodialysis catheters cause significant
morbidity and catheter withdrawals in up to onethird of patients. The incidence of catheter-related
infection averages 8.7 per 1000 catheter-days.17
The site of catheter insertion plays a significant
role in the magnitude of the infectious risk. The
femoral route is apparently less favorable than
subclavian or jugular routes.
CONCLUSION
The frequency of catheter related infection
was found in 19 (14.70%) patients undergoing
hemodialysis via double-lumen catheter.
Copyright© 16 May, 2019.
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