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Incidence of bacteremia in hemodialysis patients 

Nassar, George M. & Ayus, Juan Carlos Kidney International 2001  60 (1), 1-13 

Source 
[reference] Country Year N 

Incidence of 
bacteremia per 

100 patient-years 

Bacteremia due 
to vascular 

access 

% bacteremia 
due to gram-
positive cocci 

Dobkin et al.13 USA 1978 N/A 15 73% 70%a 

Kessler et al.8 France 1993 1455 8.4 51% 69.80% 

USRDS1 USA 1996 USRDS 7.6 48% N/A 

Marr et al.9 b USA 1998 445 14.4 89% 100% 

Kaplowitz et al.18 USA 1988 71 8.4 27% 50%c 

Hoen et al.20 France 1998 988 11.2 N/A 68% 

  N denotes number of hemodialysis patients during the study period. N/A denotes data not 
available. 
a Rate applies if bacteremia is vascular access-related 
b A study on staphylococcal aureus bacteremia 
c Percent of combined bacteremic and nonbacteremic infections related to vascular access 
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Incidence of catheter-related bacteremia 
(CRB) in hemodialysis patients 

Nassar, George M. & Ayus, Juan Carlos Kidney International  60 (1), 1-13 

Source [reference] Country Year N Incidence of CRB per 
1000 catheter-days 

% CRB due to gram-
positive cocci 

Moss et al.28 USA 1990 131 0.7 N/A 

Marr et al.29 USA 1997 102 3.9 63% 

Kairaitis and 
Gottlieb21 Australia 1999 105 6.5 100% 

Beathard30 USA 1999 387 3.4 84.5%b 

Saad31 USA 1999 101 5.5 67.4%c 

Cuevas et al 
(abstract)a Spain 1999 189 1.54 84% 

Cuevas et al 
(abstract) Spain 1999 45 1 84% 

 N denotes number of patients with hemodialysis catheters; N/A denotes data not available. 
a A study on temporary dialysis catheters 
b Includes 9.8% of cultures due to mixed gram-positive and gram-negative infections 
c Includes 12.8% cultures with mixed gram-positive and gram-negative infections 
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Incidence of bacteremia/ catheter-
related infections  

Rates of access-related bacteremia per 
100 patient-months (CDC surveillance 
study) 

0.25 for native fistulae 
0.53 for synthetic bridge grafts 
4.8 for tunneled cuffed catheters 
8.7 for non-cuffed catheters 

            (Tokars. Am J Infect Control 2002; 30:288-95) 
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Tunneled dialysis catheters 
2,0-5,5 episodes of bacteremia per 1000 
catheter days 

(Rocklin, Am J Kidney Dis 2001; 37: 557-63)  

(Saad Am J Kidney Dis 1999; 37: 1114-1125) 

→ translates into 22-100.000 cases of catheter-
related bacteremia annually in US 

Significant associated morbidity and cost 
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Catheter related bacteremia: outcome 

Rapid defervescence following catheter removal 
the rule. 
Metastatic infection (osteomyelitis, IE) or septic 
thrombophlebitis to be considered with persisting 
fever (> 72 hrs) + recurrence of bacteremia 

TEE 
duplex ultrasound , CT + contrast 

Metastatic infection not uncommon: 
range of incidence reported in mainly retrospective studies 
IE in 25 % of S. aureus bacteremia in association with IV 
catheter 

(Fowler et al. CID 1999; 28: 106-14) 
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Consequences of CR-BSI 
94 pts with 102 episodes of CR-BSI 

major complications in 33 episodes (32 %) 
septic shock (12 episodes) 
sustained sepsis (12) 
suppurative thrombophlebitis (7) 
metastatic infection (5) 
endocarditis (2) 

highest risk for major complications with Candida, P. 
aeruginosa, S. aureus and polymicrobial CR-BSI 
extra hospital cost assessed through revieuw of medical and 
billing records 

3.707 USD for all episodes 
6.064 USD for S. aureus CR-BSI 

                     (Arnow et al. CID 1993; 16: 778-84) 
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Clinical impact of MRSA bacteremia 

3.700 USD extra cost attributable to resistance  
    (Rubin. Emerg Infect Dis 1999;5:9-17) 

 
Data from 31 studies of S. aureus bacteremia 
pooled between 1980-2000: 

mortality ↑ with MRSA bacteremia: OR 1.93 (95 
% CI 1.54-2.42) (p<0.001 vs MSSA) 

                  
                       (Cosgrove. CID 2003:36(1):53-9) 
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Education, training, staffing 
Selection of catheters and sites 
Hand hygiene and aseptic technique 
Sterile barrier precautions 
Patient cleansing and skin preparation 
Catheter site dressing regimens 
Antimicrobial/antiseptic impregnated catheters 
Systemic antibiotic prophylaxis 
Antibiotic/antiseptic ointments 
Antibiotic lock prophylaxis 
anticoagulants 
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Protocolair werken 
 
Bundle approach 
 
Use of checklists 
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Clinical case history 1 
65 y old woman; 3 weeks dialysis through non-cuffed 
temporary dialysis catheter.  
3 days of spiking fever with chills + general malaise. 
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Clinical case history 1 

65 y old woman; 3 weeks dialysis through non-cuffed 
temporary dialysis catheter.  
3 days of spiking fever with chills + general malaise. 
Blood cultures: number? 
Empirical antimicrobials? 



29 
29 © 2008 Universitair Ziekenhuis Gent 

Empiric choice: result of a systematic reflection 
Clinical diagnosis + modifying circumstances 

Cholangitis 
Community-acquired vs nosocomial  
Biliary tract stent 

 

Frequency distribution of pathogens + knowledge about 
susceptibility 

Local epidemiologic data (unit- and population-specific) 
Regional data from regular surveys (in reference labs)(S pneumoniae in 
CAP, anaerobes in intra-abdominal infection) 

 
Basis of GCP (good clinical practice), as reflected in 
antimicrobial guides (e.g Belgian Sanford guide on 
antimicrobial therapy) 
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Clinical case history 1 

65 y old woman; 3 weeks dialysis through non-cuffed 
temporary dialysis catheter.  
3 days of spiking fever with chills + general malaise. 
Blood cultures: 

To be obtained before inititiation of empiric antimicrobials 
 2 to 3 as opposed to 1 (increases likelihood of identifying 
pathogen + discrimination of CoNS as true pathogen or 
contaminant) 
At least one peripheral blood culture, even in pts with limited 
venous sites or with considerations of preservation of future AV 
access sites. 

Empirical antimicrobials: 
Vancomycin 
Linezolid as short term alternative until cultures are known. 
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Clinical case history 1 

Blood cultures grow….. 
S aureus (MSSA) 
S aureus (MRSA) 
Coagulase negative staphylococci (CoNS), 
methicillin-sensitive 
Methicillin-resistant CoNS (MRSE) 
Candida albicans 
Candida non-albicans 
Gram negative bacilli 
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Case 2 (variant) 

MSSA bacteremia treated with flucloxacillin 4 x 500 mg 
for 14 days 
TEE after 2 weeks of therapy positive for vegetations 
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Key reference 

Mermel et al. Guidelines for the diagnosis 

and management of intravascular 

catheter-related infections: 2009 update 

by the Infectious Diseases Society of 

America. Clin Infect Dis 2009; 49: 1-45 
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Methods for the diagnosis of acute fever for a patient 
suspected of having  

short-term CVC infection or arterial catheter infection 
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Approach to the management of patients with short-term  
CVC-related or arterial catheter-related bloodstream infection 
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Approach to the treatment of a patient with a long-term  
CVC or a port (P)-related bloodstream infection 



37 
37 © 2008 Universitair Ziekenhuis Gent 

β-lactams vs glycopeptides 

↑ left-sided complications (46 % with vanco (n=39) vs 22 
% with β-lactams (n=45) ) and higher mortality (33.5 % 
with vanco vs 8.9 %) in S. aureus (MSSA) endocarditis 

                         (Lodize ICAAC 2002) 

More persistent bacteremia in hemodialysis pts with 
MSSA bacteremia 
Higher recurrence rate in S aureus osteomyelitis treated 
with GP (28 % with PRSP and ceftriaxone vs 53 % with 
vanco) (CI 0.99-7.2) on limited no. of pts (n= 56 with 
PRSP, n = 32 with CTX and n=9 with vanco) 
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Clinical case 2 
52 y male; 2 yr haemodialysis synthetic bridge graft 
(Goretex); 3 days spiking fever with chills + regional 
inflammation over fistula. 
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Clinical case 2 

52 y male; 2 yr haemodialysis synthetic bridge graft 
(Goretex); 3 days spiking fever with chills + regional 
inflammation over fistula + pustular lesion. 
Hospitalisation + empiric vancomycin. 
Day 2: discharge of some pus + positive blood culture 
for S aureus (MSSA). 
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Infections of AV access 

Only a minority of pts dialysed through native AV fistula 
(lowest risk modality). 
Initial postoperative 30 day PTFE graft infection rate 6 % 

            (Zibari. Am J Kidney Dis 1997; 30:343-8) 
Overt infection (pain, irritation, tenderness, redness, serous or 
purulent discharge and skin breakdown)  

      with or without bacteremia. 
Surgery warranted in: 

Abscess formation in immediate graft proximity 
Purulent drainage from infection that dissects onto graft material 
Infected aneurysmal dilatations of graft 

Silent AV graft infection (explains high rates of recurrent 
bacteremia if gone undetected). 
Infection of old clotted AV grafts. 
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Key references. 

Nassar, Ayus. Infectious complications of the hemodialysis 
access. Kidney Int 2001; 60:1-13 

 
Berns. Infection with antimicrobial-resistant 
microorganisms in dialysis patients. Sem in Dialysis 2003; 
16:30-7 

 
Mermel et al. Guidelines for the diagnosis and management 
of intravascular catheter-related infections:2009 update by 
the Infectious Diseases Society of America. Clin Infect Dis 
2009; 49: 1-45 

 
Berns, Tokars. Preventing bacterial infections and 
antimicrobial resistance in dialysis pts. Am J Kidney Dis 
2002; 40: 886-98 
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ISSUES IN ANTI-INFECTIVE MANAGEMENT 

INFECTION 
 SITE 

DRUG PK-PD 
PROPERTIES 

Δ PATHOPHYSIOLOGY 
→ CLEARANCE ↑ 

PATHOGEN & 
RESISTANCE 

TARGET SITE 
PENETRATION 

& SOURCE 
CONTROL 

ADEQUATE DOSING OF 
ANTIMICROBIAL DRUG 

APPROPRIATE 
MICROBIAL 
COVERAGE 
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How to Optimize Antimicrobial Therapy :  
the 4Ds Strategy 

Drug 
Choose the most appropriate antibiotic(s) for early 
empiric therapy 

Dose 

Duration 

De-escalate 

Adapt the antimicrobial treatment when culture results 
and susceptibilities are available 

Use the antibiotic(s) with the correct dose and correct 
dosing schedule 

Use the shortest course of antibiotic therapy that is 
clinically indicated 
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Case 1 
Renal Tx for SLE nephritis 
Suspected rejection: corticosteroid bolus 
ESRD clearance < 10 ml/min with residual diuresis 200 
ml/day 
Reinitiation of HD thrice weekly 
 
Fever with lymphadenopathies in neck region 
 
Biopsy: M avium intracellulare infection 
 
Regimen: clarithromycin + ethambutol + amikacin 
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(aminoglycosides) 

(fluoroquinolones, macrolides, ketolides, glycopeptides) 

(ß-lactams, 
tetracyclines, 
oxazolidinones) 

Rybak MJ     Am J Med 2006;119:S37.  
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Allon M, Clin J Am Soc Nephrol 2007;2:786 
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Case 3 

Diabetic nephropathy  with ESRD (CrCl < 10 ml/min) 
undergoing elective surgery ( e.g limb revascularisation 
Antimicrobial prophylaxis? 
Choices? 
Dosing? 
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First dose always a loading dose without 
consideration of renal function 

1-2 g of cefazolin 
20-30 mg/kg of vancomycin 
= filling the Vd 
 
Dose adaptation of subsequent maintenance dosing 

In PD 
In systemic treatment 

Calculation schedules taking into account elimination 
characteristics (renal + extrarenal clearance) 
Significant in CVVH, hemodiafiltration,….: adapted/individualised 
dosing using predictive formulas and corrections with TDM 
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