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INTRODUCTION: 
End stage renal disease (ESRD) represents                
the state in which a patient’s renal dysfunction 
has progressed to the point at which homeostasis 
and survival can no longer be maintained with                     
a native kidney function and a maximal medical  
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management. At that time, replacement therapy 
(dialysis or renal transplantation) becomes 
necessary (1)(2). Dialysis is a complement to 
transplantation which may be needed before               
or between transplants but not an alternative               
to transplantation. 
Dialysis is defined as the process of removing 
excess water, solutes and toxins from the blood. 
Types of dialysis are many, one of them is 
hemodialysis. 
Regarding hemodialysis, the ideal hemodialysis 
access  provides   maximal  blood   flows  with                   
 

ABSTRACT:                                  
BACKGROUND:  
Central venous catheter is one of the modalities of hemodialysis access, which has many 
complications. The common complication of the use of central venous catheter (CVC) in 
hemodialysis is infection. 
OBJECTIVE:  
To study the rate, causative agents and associated risk factors of central venous catheter related 
infections in pediatric patients on hemodialysis in a single center study for better prevention of this 
complication. 
PATIENTS & METHODS:  
A single-center prospective study was conducted in Al- Zohoor hemodialysis center in Central 
Child Teaching hospital, Baghdad, Iraq during six months from 1st of July to 31th of December 
2018. The files of all patients with central venous catheter of pediatric age group below 16 years 
old were studied. The micro-organisms that were isolated from the swab culture of central venous 
catheter and the blood cultures were identified and tested for antibiotic susceptibility by using the 
manual procedure which takes 48h. 
RESULTS:  
Thirty cases were included in the study. 19 cases were males and 11 cases were females. In males, 
8 (42.1%) cases were diagnosed with central venous catheter- related infection (CVC-RI) exit site 
swab culture. In females, 3 (27.3%) cases were diagnosed with CVC-RI. Regarding age group, ages 
from 1-5 years were2 cases, only 1(50.0%) case was positive exit site swab, ages from 6-10 years 
were 15 cases, only 4 (26.7%) cases were positive, ages from 11-15 years were 13 cases, only 6 
(46.2%) cases were positive exit site swab. Regarding sites of central venous catheter (CVC),                  
in the Jugular site, the total number of cases was 24 cases, only 7 (29.2%) cases were positive exit 
site swab. In the femoral site, the total number of cases was 4 cases, only 2 (50%) cases were 
positive exit site swab, the subclavian were 2 cases, and were positive in 2(100%) cases.                    
The organisms obtained from CVC-RI were (Pseudomonas, 16.7%, staph.aurus, 13.3%, 
pseudomonas & staph.aurus & mixed organisms, 3.3%). About the gender, blood culture was 
positive in (5.3%) in males, and in females (9.1%), p =0.685. The blood culture was positive only 
in the age group 6-10 years (13.3%), p =0.343. C-reactive protein was positive in (25%).  
CONCLUSION:  
Higher C- reactive protein (CRP) illustrated a significant association with positive blood culture in 
this study (P < 0.05). Pseudomonas and Staph.aurus were the most common pathogens in this 
study, and the ages between 6-10 years were more prone to infection than other ages. 
KEYWORDS: Hemodiaiysis, Central venous catheter, Infection. 
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the ability to be accessed repeatedly with                
the fewest complications. In chronic 
hemodialysis, there are three types of access 
available: arteriovenous fistula (AVF), 
arteriovenous graft (AVG), and CVCs.  
Most commonly used vascular access at all ages 
and genders is the cuffed CVC, providing 
suitable access for long-term dialysis (3).                  
The preferred site for the placement of CVC is 
the right internal jugular vein, with tip at                      
the caval atrial junction or in the right atrium (3). 
Another preferred sites are the right external 
jugular vein, the left internal and the external 
jugular veins, the subclavian veins, the femoral 
veins and trans lumbar access to the inferior vena 
cava.(3,4)

 
Most problems that are facing the CVC is                    
an infection which is the major cause of catheter 
loss, morbidity and mortality in patients with 
end-stage renal disease with chronic 
hemodialysis(5,6). Infection in vascular catheters 
may be at the exit site, subcutaneously or                        
in the catheter (7). 
The factors increasing the risk of catheter 
infection include exit site  and/or tunnel infection 
or contamination of the hub, failure of aseptic 
technique, frequent need to access the catheter 
during dialysis and long duration of use, use of 
non-tunneled rather than tunneled lines, 
immunosuppression, hypoalbuminemia, diabetes, 
and nasal and cutaneous colonization with 
Staphylococcus aureus.(8,9,10,11) 
Identifying CVC-RI risk factors is important for 
setting prevention policies. The risk factors 
include duration of CVC, diabetes mellitus, old 
age, and low levels of hemoglobin and serum 
albumins.(12,13,14,15,16,17,18,19)  
Bacteremia is defined as a positive blood 
cultures in a patient with signs of infection.               
It was confirmed as catheter-related when                 
the bacterial organism that is isolated from the 
blood is the same in catheter exit site swab, or 
when the signs of bacteremia have resolved 
shortly after the removal of the catheter and no 
other source was found. Exit site infection is 
defined as a purulent discharge from the exit site 
or when other signs of inflammation have 
occurred (redness, pain and swelling) together 
with a positive culture from the tip of                        
the catheter.(20) 
AIM OF THE STUDY: 
The aim is to study the rate, the causative agents 
and the risk factors for central venous catheter 
related infection (CVC-RI) & catheters related 
blood stream infections (CRBSI) in                                   
AL-ZOHOOR  hemodialysis  department,  for  

 
better preventing this serious complication. 
PATIENTS AND METHODS: 
This study was retrospective conducted in               
Al-Zohoor hemodialysis center in Central Child  
Teaching hospital for six months from 1st of July 
to 31st of December 2018. A total number of 
cases that admitted in this period were 35 
patients five cases were excluded from the study, 
because 2 cases were on AVF, 2 cases died 
before completing the study and follow up, and 1 
case referred for renal transplantation, so the 
remaining were 30 cases, 19 (63.3% ) males and 
11 (36.7% ) females, were included in this  study 
and were followed up for CVC-RI,                             
A questionnaire was used which included;                  
the patients age, the sex, .the risk factors;                 
site type and  duration of the catheter’s insertion; 
and causes of removal of the catheter, and sent 
for routine investigations like (CBC, CRP, exit 
site swab culture, nasal swab, & s. albumin). 
Inclusion criteria was central venous catheter 
inserted more than 48 h (temporary & 
permanent).while the exclusion criteria was                
an Arterio-venous fistula access used for  
hemodialysis. 
The insertion of CVC approximately all done in 
Ghazy Al-hariri hospital for surgical specialties 
by referral mechanism and return to our center. 
The type of catheter that used was Tunneled 
Cuffed Catheters (Tcc). In our center, the CVC 
was observed for signs or symptoms of infection 
and changing the dressing after each dialysis. 
Heparin used for all patients, and antibiotics 
locked may be used in many suspected cases of 
infection (vancomycin & ceftazidim), and local 
nasal antibiotic like Fucidic acid ointment.               
The base line of investigations for all patients 
were done after 48hrs from the insertion of                
the catheter include CBC, nasal culture, swab 
culture from the exit site, then the investigations 
were done monthly, or when there was suspicion, 
or symptoms of infection, like fever; chills; 
redness; tenderness; or pus discharge from               
the CVC exit site. Patients’ data were: age,                
sex and associated comorbidities like 
(immunosuppression, diabetes and malignancy), 
prior to antibiotic use and the date of insertion of 
CVC, the site of insertion, insertion duration, and 
causes of removal the CVC, were collected by 
the direct questionnaire or from files. The blood 
culture was done when CRBSI was suspected. 
Both Peripheral and central blood cultures were 
done in our hospital lab.  
CVC-RI: is a positive semi quantitative culture 
of a segment of an intravascular catheter (which 
is more than 15 colony-forming units). 
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CRBSI: it is the presence of one or more positive 
blood cultures and a positive culture of                         
the catheter tip, whereby the same organism                 
is isolated and not related to another infection 
site (21) . 
CRBSI was confirmed when central and 
peripheral blood cultures were positive. This was 
done by taking a sample of blood about 2ml put 
on a sterile container containing liquid about 
18ml according to the ratio used in our lab (1:9), 
called brain heart infusion broth and immediately 
cultured in three media (blood, MacConkonkey, 
and chocolate agar) in a manual procedure for 
48h. When the culture was positive, then 
antibiotic sensitivity test was done. 
Nasal swab also had been done routinely for all 
the patients monthly to know if there was any 
correlation between nasal pathogen and CVC 
infection. CBC, and CRP (which considered 
positive >6 mg/dl), also were done for them. 
Statistical analysis 
Statistical package was that for social sciences 
version 24 (SPSS v24) that was used to analyze 
data. Continuous variables are presented as 
means with a standard deviation and the discrete 
variables are presented as numbers and 
percentages. 
Chi-square of independence and fishers exact test 
was used as appropriate to test the significance of 
the  association  between  the  discrete  variables.  

 
At 0.05 the level of significance was set. 
RESULTS: 
This study is dealing with thirty patients; all of 
them were with CVC and were followed up.            
The CVC in all cases inserted more than 48hrs, 
12 cases were studied immediately after 48hrs             
of insertion of CVC and included in the study 
through the six months, except for 2 cases,               
the CVC inserted in the last 10 days but included 
in the study because achieved the inclusion 
criteria, and the remaining 18 cases; the CVC 
inserted before starting the study. The 2 cases 
that inserted in ≤10 days, all types of their 
cultures were negative (nasal swab, exit site 
swab, and blood culture). 
Patients and CVC data: 
Characteristics of patients and CVC are 
summarized in Table 1. Our studied sample was 
children with predominant male sex [male 
(19;63.3%), female (11; 36.7%)]. Commonest 
age group was 6-10 years (15;50%), 11-15 years 
(13;43.3%)]. Comorbidities, which was only one 
observed with immunocompromised 3.3%. 
Duration of CVC [≤10 days (2; 6.7%); >10 days 
(28; 93.3%)], sites (jugular (24; 80%); 
subclavian (2; 6.7%); femoral (4; 13.3%)], and 
uses of CVC [temporary (29; 96.7%) or 
permanent (1; 3.3%)]. suspicion of infection               
or proven infection by blood culture. 

 
Table 1: Demographic features of studied samples. 

 

Variable Category N=30 100.0% 

Gender 
Male 19 63.3% 
Female 11 36.7% 

Age 
1- 5 y 2 6.7% 
6 - 10 y 15 50.0% 
11 - 15 y 13 43.3% 

Comorbidity 
Observed 1 3.3% 
Not Observed 29 96.7% 

CVC duration > 10 days 
Yes 28 93.3% 
No 2 6.7% 

Site of CVC 
Jugular 24 80.0% 
Femoral 4 13.3% 
Subclavian 2 6.7% 

CVC use 
Temporary 29 96.7% 
Permanent 1 3.3% 

 

Regarding laboratory findings in sampled 
children in hemodialysis 
The result summarized in Table 2. For WBC was 
elevated >11.000 in 14 (46.7%). CRP was 
positive in 8 (26.7%). Albumin was <2.5 gm/dl 

in 19 (63.3%),. Anemic patients about 25 
(83.3%), Nasal swab culture was positive in 3 
(10%). CVC exit site swab culture was positive 
in 11 (36.7%). Regarding the blood culture was 
positive in 2 (6.7%). 
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Table 2: Laboratory findings of studied group. 
 

Variable Category N=30 100.0% 

WBC count 
≤ 11000 16 53.3% 
> 11000 14 46.7% 

Albumin Level 
< 2.5 g/dl 19 63.3% 
≥ 2.5 g/dl 11 36.7% 

Anemic 
Yes 25 83.3% 
No 5 16.7% 

C-Reactive Protein 
Positive 8 26.7% 
Negative 22 73.3% 

Nasal Swab Culture 
Positive 3 10.0% 
Negative 27 90.0% 

CVC Swab Culture 
Positive 11 36.7% 
Negative 19 63.3% 

Blood Culture 
Positive 2 6.7% 
Negative 28 93.3% 

 

Regarding swab culture of CVC exit site results: 
This is summarized in Table 3. The total number 
of positivity of swab culture was 11 cases 
(36.7%). In the male, it was positive in 8 cases (8 
of 19, 42.1%), in female was positive in 3 cases 
(3 of 11, 27.3%). Regarding age group, ages 
from 1-5 years were positive in 1 case (1 of 2, 

50.0%), ages from 6-10 years were positive                
in 4 cases (4 of 15, 26.7%), ages from 11-15 
years were 6 cases (6 of 13, 46.2%). Regarding 
sites of CVC, in Jugular; it was positive in 7 
cases (7 of 24, 29.2%), femoral was positive in 2 
cases (2 of 4, 50%), Subclavian, 2 cases (2 of 2, 
100%). Temporary 11 cases (11 of 29, 37.9%). 

 

 
Table 3: Prevalence of positive cultures for CVC swabs (CVC - RI). 

 

Variables 
CVC Swab Culture Positive 

NO. % 

Gender 
Male 8/19 42.1% 

Female 3/11 27.3% 

Age 
1- 5 y 1/2 50.0% 

6 - 10 y 4/15 26.7% 
11 - 15 y 6/13 46.2% 

Site of CVC 
Jugular 7/24 29.2% 
Femoral 2/4 50.0% 

Subclavian 2/2 100.0% 

CVC use 
Temporary 11/29 37.9% 
Permanent 0/1 0.0% 

 

Regarding the organism obtained from CVC-RI: 
(by swab from exist site of the CV line and blood 
culture samples from central vein). 
The organisms of CVC-RI (summarized in table 
4) were [pseudomonas; 5 (16.7%), staph.aurus;  
4 (13.3%), p, pseudomonas & staph.aurus;                    

1 (3.3%), pseudomonas & staph.aurus & mixed 
organisms; 1 (3.3%)]. Mixed organism means 
either E.coli, Klebsiella pneumonia, 
staph.epidermis, or Acinetobacter baumanii.             
No growth 19 (63.3%). 

 

Table 4: Identified organisms for cultured media. 
 

Outcome of Cultures N=30 100.0% 

Identified organisms 11 36.7% 

Pseudomonas 5 16.7% 

Staph. Aurus 4 13.3% 

Pseudomonas & Staph aurus 1 3.3% 

Pseudomonas & Staph aurus 
& mixed organisms 

1 3.3% 

No growth 19 63.3% 
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Regarding rate of infection for sampled              
children on hemodialysis, the result summarized 

in Table 5. We noticed that the rate of infection 
in the same patient during the study was: 

 

Table 5: Rate of infections for sampled children on hemodialysis. 
 

Rate of Infection N=30 100.0% 
None 18 60.0% 
Once 7 23.3% 
Twice 3 10.0% 
Thrice 2 6.7% 

 

Regarding the Prevalence of positivity of blood 
culture according to studied variables, only 

comorbidity and CRP has statistically significant 
correlation with blood culture positive result. 

 

 

Table 6: Correlation between positive blood culture results & multiple variables of studied group. 
 

  Total Sample Blood Culture Positive 

Variables Category N N % 

Gender 
P = 0.685 

Male 19 1 5.3% 

Female 11 1 9.1% 

Age 
P=0.343 

1- 5 y 2 0 0.0% 

6 - 10 y 15 2 13.3% 

11 - 15 y 13 0 0.0% 

Comorbidities 
P < 0.001 

Present 1 1 100.0% 

Not present 29 1 3.4% 

CVC Duration > 10 days 
P = 0.696 

Yes 28 2 7.1% 

No 2 0 0.0% 

Site of CVC 
P = 0.765 

Jugular 24 2 8.3% 

Femoral 4 0 0.0% 

Subclavian 2 0 0.0% 

CVC use 
P = 0.786 

Temporary 29 2 6.9% 

Permanent 1 0 0.0% 

Nasal Swab Culture 
P = 0.051 

Positive 3 1 33.3% 

Negative 27 1 3.7% 

CVC Swab Culture 
P = 0.685 

Positive 11 1 9.1% 

Negative 19 1 5.3% 

C-Reactive Protein 
P = 0.015 

Positive 8 2 25.0% 

Negative 22 0 0.0% 

WBC count 
P = 0.922 

≤ 11000 16 1 6.3% 

> 11000 14 1 7.1% 

Albumin Level 
P = 0.265 

< 2.5 g 19 2 10.5% 

≥ 2.5 g 11 0 0.0% 

Anemic 
P = 0.513 

Yes 25 2 8.0% 

No 5 0 0.0% 

 

DISCUSSION: 
The CVC access is one of the most important 
modality for hemodialysis and has many 
complications. The CVC-RI is still the most 
important problem that interfaces the patients 
with ESRD in the world. So in this study, we 
focus on many factors that increase the rate of 
infection and compare it with the world and its 
relation to systemic infection. 
Regarding the gender, the CVC-RI shows                    
the male proportion was higher than female 

(42.1% versus 32.9%), which goes with Carmo 
et al reporting the predominance of male(22), 
while in CRBSI; the female proportion was 
higher than male (9.1% versus 5.3%), which is 
against the Carmo et al study but observed in 
study done by Tapping et al(23), that shows 
female are more susceptible for systemic 
infection. 
Regarding the age group, CVC-RI shows                
the smaller age group (<6 years), are more   
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affected than >10 years, and the ages >10 years 
are more than age group 6-10 years (50%versus 
46.2% versus 26.7%), while in CRBSI shows 
only the age group 6-10 years are more affected 
than others (13.3%). This result is founded in 
Mahdi et al(24), and this is against other studies 
because the susceptible to infection increases 
with decreasing age group in children(25), and this 
may be returned to our sample more common in 
the age group between 6-10 years. 
Regarding the site of CVC, the study shows 
CVC-RI was more in Subclavian than Femoral 
and Jugular (100% versus 50% & 29.2%); 
against Lemaire et al(18) & Fabio et al(26), which 
may be due to less uses of subclavian and 
Femoral access in our sample, while in CRBSI 
shows more in Jugular (8.3%), similar result 
done by Jean et al(27), while other studies show 
higher in Femoral site like Lemaire et al(18) 
Regarding the nasal swab relation with blood-
stream infection, the study shows; the risk of 
blood-stream infection increases when it is 
positive than when it is negative (33.3% versus 
3.7%), as in Fabio et al(26), but is not considered 
one of the significant risk factors for CRBSI. 
Regarding laboratory findings, although                     
the study shows, higher CRP level, lower 
hemoglobin level, lower albumin level, and 
higher level of WBC count contribute to 
increasing rate of CRBSI, only higher CRP level 
significant and this is unlike the results in Fabio 
et al & Jean et al(26)(27), that show all this 
laboratory findings significant in increasing                
the rate of infection. 
In this study, there was a catheter exit site 
infection in 36.7% of cases, with higher 
predominance of the gram-negative rods 
(16.7%), Pseudomonas aeruginosa. This is not 
consistant with study done by Qureshi et al(28), 
and against other studies like, Lemaire et al(18), 
Nabi et al(13), Fabio et al(26), Sanavi et al(29), & 
Douglas et al(30) which show staph.aureus. This 
may be due to the small sample.  
Regarding the CVC duration, the study showed, 
when the duration was longer, the rate of 
infection increased (7.1%) as in Lemaire et al(18), 
but was not significant in the risk factors of 
CRBSI, as in Mahdi et al(25). 
Regarding comorbidities like 
immunocompromised, the study shows if                 
the patient had these factors, the incidence of 
CRBSI is 100%, which was the same in Lemaire 
et al(18), Mahdi et al(24) & Fabio et al(26). 
So this study goes with Mahdi et al(24) that is              
the children are in low infection rates in CRBSI. 
 
 

 

CONCLUSION: 
Higher CRP illustrated a significant association 
with positive blood culture in this study. 
Pseudomonas and Staph.aurus were the most 
common pathogens in this study, and the ages 
between 6-10 years were more prone to infection 
than other ages. 
REFERENCES: 
1.  Rajasree S, D.avner Ellis. Renal Failure. In: 

E.behrman Richard, Md, editors. Nelson 
TEXTBOOK of PEDIATRICS. 20th ed. 
Canada: Elsevier; 2016: 2539–46. 

2. John DM, Hiren PP. ACUTE AND 
CHRONIC RENAL FAILURE. In: Karen 
JM, Robert MK, editors. Nelson Essentials of 
Pediatrics. 7th ed. united state of america: 
Elsevier; 2015: 562–3. 

3. Deepa chand h., John ramage lan. 
Hemodialysis Vascular Access: 
Complications and Outcomes. In: Denis 
geary f., Franz, editors. Comprehensive 
Pediatric Nephrology. 1st ed. china: Elsevier; 
2008: 855–56. 

4. Moin AS, Jane T, Jan D, Carol I, Richard C, 
Mary M. Disorders of the urinary system. In: 
Neil M, Peter JH, Rosalind LS, Stuart L, 
editors. Forfar & Arneils Text book of 
Pediatrics. 7th ed. china: Elsevier; 2008:594. 

5. Katneni R, Hedayati SS. Central venous 
catheter-related bacteremia in chronic 
hemodialysis patients: Epidemiology and 
evidence-based management. Nature Clinical 
Practice Nephrology. 2007. 

6. Moore CL, Besarab A, Ajluni M, Soi V, 
Peterson EL, Johnson LE, et al. Comparative 
effectiveness of two catheter locking 
solutions to reduce catheter-related 
bloodstream infection in hemodialysis 
patients. Clin J Am Soc Nephrol. 2014; 

7. Miller LM, Clark E, Dipchand C, Hiremath 
S, Kappel J, Kiaii M, et al. Hemodialysis 
tunneled catheter-related infections. Can J 
Kidney Heal Dis. 2016; 

8. Lesley R. Hemodialysis in Children. In: Ellis 
DA, Niaudet P, Francesco E, William EH, 
Norishige Y, Stuart LG, editors. Pediatric 
Nephrology. 7th ed. Springer-Verlag GmbH 
Berlin Heidelberg; 2016;2448. 

9. Blot SI, Depuydt P, Annemans L, Benoit D, 
Hoste E, De Waele JJ, et al. Clinical and 
economic outcomes in critically ill patients 
with nosocomial catheter-related bloodstream 
infections. Clin Infect Dis 2005;41:1591-98. 
 
 
 
 

14 



 

  

THE IRAQI POSTGRADUATE MEDICAL JOURNAL                                                                     VOL. 22, No. 1, 2023 
 

HEMODIALYSIS CATHETER-RELATED INFECTIONS 

 
10. Maki DG, Kluger DM, Crnich CJ. The risk of 

bloodstream infection in adults with different 
intravascular devices: a systematic review of 
200 published prospective studies. Mayo Clin 
Proc 2006;81:1159-71. 

11. Warren DK, Quadir WW, Hollenbeak CS, 
Elward AM, Cox MJ, Fraser VJ. Attributable 
cost of catheter-associated bloodstream 
infections among intensive care patients in a 
nonteaching hospital. Crit Care Med 2006;34: 
2084-89. 

12. Saeed Abdulrahman I, Al-Mueilo SH, 
Bokhary HA, Ladipo GO, Al-Rubaish A. A 
prospective study of hemodialysis access 
related bacterial infections. J Infect 
Chemother 2002;8:242-46. 

13. Nabi Z, Anwar S, Barhamein M, Al Mukdad 
H, El Nassri A. Catheter related infection in 
hemodialysis patients. Saudi J Kidney Dis 
Transpl 2009;20:1091-95. 

14. Krishnasami Z, Carlton D, Bimbo L, Taylor 
ME, Balkovetz DF, Barker J, et al. 
Management of hemodialysis catheter-related 
bacteremia with an adjunctive antibiotic lock 
solution. Kidney Int 2002;61:1136-42. 

15. Lok CE, Stanley KE, Hux JE, Richardson R, 
Tobe SW, Conly J. Hemodialysis infection 
prevention with polysporin ointment. J Am 
Soc Nephrol 2003;14:169-79. 

16. Allon M. Dialysis catheter-related 
bacteremia: treatment and prophylaxis. Am J 
Kidney Dis 2004;44:779-91. 

17. Taylor G, Gravel D, Johnston L, Embil J, 
Holton D, Paton S. Incidence of bloodstream 
infection in multicenter inception cohorts of 
hemodialysis patients. Am J Infect Control 
2004;32:155-60. 

18. Lemaire X, Morena M, Leray-Moragues H, 
Henriet-Viprey D, Chenine L, Defez- 
Fougeron C, et al. Analysis of risk factors for 
catheter-related bacteremia in 2000 
permanent dual catheters for hemodialysis. 
Blood Purif 2009;28:21-28. 

19. Tokars JI, Light P, Anderson J, Miller ER, 
Parrish J, Armistead N, et al. A prospective 
study of vascular access infections at seven 
outpatient hemodialysis centers. Am J 
Kidney Dis 2001;37:1232-40. 

20. Metthew J olive., Sandra M caller., Kevin E 
throp., Steven J schwa., David N churchil.  
 

 
Risk of bacteremia from temporary 
hemodialysis catheters by site of insertion 
and duration of use: A prospective study. 
Kidney Int. 2000;58:2543–45. 

21. O’Grady, N.P., Alexander, M., Dellinger, 
E.P., Gerberding, J.L., Heard, S.O., Maki, 
D.G. et al. Guidelines for the prevention of 
intravascular catheter related infections. 
Centers for Disease Control and Prevention. 
MMWR Recomm Rep. 2002; 51: 1-29. 

22. Carmo, P.A.V., Amaral, C.F., Paiva, A.R.B., 
Ribeiro, C.C.O.S., Ramalho, G.T., Bastos, 
M.G., & Pinheiro, H.S.. Acute renal failure 
requiring dialytic treatment: Experience of a 
school-based hospital. Brazilian Journal of 
Nephrology, 2006;28:7-14. 

23. Tapping C, Scott P, Lakshminarayan R, 
Ettles DF, Robinson GJ. Replacement 
tunnelled dialysis catheters for haemodialysis 
access: Same site, new site, or exchange—A 
multivariate analysis and risk score. Clin 
Radiol. 2012;67:960-5. doi: 
10.1016/j.crad.2012. 

24. Mahdi T, Israel E, Daniella M, Shirley P, 
Imad K, Amos O, et al. Low Infection Rates 
and Prolonged Survival Times of 
Hemodialysis Catheters in Infants and 
Children. Clin J Am Soc 
Nephrol.2011;6:793–98. 

25. Klara MP-B, Danielle M zerr, Didier P. 
Infection control in paediatrics. LANCET 
Infect Dis. 2008;8:19-31. 

26. Fabio P, Susanna E, Albreto E, Nicola P. 
Catheter-related infections in children treated 
with hemodialysis. Italy J. 2004;19:1324–33. 

27. Jean G, Charra B, Chazot C, Vanel T, Terrat 
JC, Hurot JM, et al. Risk factor analysis for 
long-term tunneled dialysis catheter-related 
bacteremias. Nephron. 2002;91:399-405. 

28. Qureshi, A.L., & Abid, K.. Frequency of 
catheter related infections in hemodialysed 
uraemic patients. Journal of Pakistan Medical 
Association, 2010;60: 671-75. 

29. S. Sanavi, A. Ghods, R. Afshar Catheter 
associated infections in hemodialysis patients 
Saudi J Kidney Dis Transpl, 2007;18:43-46. 

30. Douglas MS, Kathleen M. Cause and 
outcome of central venous catheter infections 
in paediatric haemodialysis patients. Dep 
Nephrol Child Natl Med Center, Washington, 
DC, USA. 2010;25:3332–37. 

 

                                  

15 


