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INTRODUCTION

• Hemodialysis patients with a catheter have a 2- to 3-fold 
increased risk of hospitalization for infection and death compared 
with patients with an arteriovenous fistula or graft. 

• Catheter-related bloodstream infections (CRBSIs), exit-site 
infections, and tunnel infections are common complications 
related to hemodialysis central venous catheter use. 
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INTRODUCTION

• Catheter-related bloodstream infections (BSIs) alone have a 
reported incidence of 1.1 to 5.5 episodes per 1000 catheter days 
and are associated with increased morbidity, hospitalization, and 
death. 
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INTRODUCTION

• The most common causative pathogens are gram positive 
bacteria, with Staphylococcus aureus and coagulase-negative 
staphylococci accounting for 40% to 80% of CRBSIs. 

• Gram-negative organisms cause 20% to 40% CRBSIs, whereas 
polymicrobial infections (10%-20%) and fungal infections (<5%) 
are less common.
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INTRODUCTION

• Metastatic infectious complications of CRBSIs include 
endocarditis, osteomyelitis, spinal epidural abscess, septic 
arthritis, brain abscess, and septic pulmonary emboli
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CLINICAL FEATURES
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TREATMENT OF CATHETER-
RELATEDINFECTION
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EXIT-SITE INFECTION

• Obtain cultures of any drainage from the exit site before 
administration of antibiotics. 

• Treat empirically withantibiotics to cover gram-positive organisms. 

• Modify the antibiotic regimen once culture and sensitivity results are 
available.

• Exit-site infections are typically treated for 7 to 14 days, depending 
on the microorganism isolated and local practice.
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TUNNEL INFECTION

• Obtain cultures of any drainage from the exit site and send blood 
cultures from the catheter. 

• The catheter should always be removed, without exchange over a 
wire. 

• A new catheter should be inserted at a separate site. 
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TUNNEL INFECTION

• Start empiric broad-spectrum antibiotics to cover both gram-
positive and gramnegative organisms. 

• Modify antibiotic regimen when culture and sensitivity results are 
available. 

• Tunnel infections, in the absence of a concurrent CRBSI, are 
typically treated for 10 to 14 days, depending on the 
microorganism isolated and local practice.
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CATHETER-RELATED 
BLOODSTREAM INFECTION

1402.12.01 22



EMPIRIC MANAGEMENT

• Blood cultures should be sent from the catheter, dialysis circuit, 
and peripheral sites if possible.

• Broad-spectrum antibiotics should be initiated to cover both 
gram-positive and gram-negative organisms.
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EMPIRIC MANAGEMENT

• Antibiotics should generally cover methicillin-resistant S aureus 
(MRSA) and Pseudomonas but are also dictated by local infection 
rates, dialysis center policies, and center-specific antimicrobial 
resistance patterns. 

• Following initiation of empiric antibiotic therapy, it is crucial that 
culture sensitivity data are followed up in a timely manner, so that the 
most appropriate antibiotics based on sensitivity results can be used.

1402.12.01 24



DEFINITIVE MANAGEMENT

• Treatment can be categorized into 3 groups: 

1. systemic antibiotics, 

2. Antimicrobial locking (instillation) solutions, 

3. catheter management.
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SYSTEMIC ANTIBIOTICS

• All patients with a CRBSI should receive systemic antibiotics, 
which will typically be administered for 2 to 6 weeks depending 
on the microorganism, clinical presentation, and complications. 

• Final decision on specific antibiotic agent(s) is dependent on final 
blood culture result and sensitivities, and whether or not patient 
has any allergies
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SYSTEMIC ANTIBIOTICS

• If methicillin-sensitive S aureus (MSSA) infection is isolated, 
cefazolin is the preferred choice over vancomycin because it is 
associated with decreased hospitalization and death secondary to 
infection.
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SYSTEMIC ANTIBIOTICS

• Ease of administration is also a factor, ideally choosing agents 
that can be given to patients 3 times weekly for patients receiving 
conventional thrice weekly dialysis.

• Drug dose and timing vary for those who are not on conventional 
thrice weekly dialysis (eg, short daily or nocturnal dialysis).
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ANTIBIOTIC LOCKS

• May be used as adjunctive therapy to systemic antibiotics.

• A recent systematic review and meta-analysis of hemodialysis 
patients with tunneled dialysis catheters, with a CRBSI, compared 
3 treatment protocols for CRBSIs: (1) systemic antibiotics alone, 
(2) systemic antibiotics plus antibiotic lock (catheter not 
removed), and (3) systemic antibiotics plus guidewire exchange.

1402.12.01 29



ANTIBIOTIC LOCKS

• It included 28 retrospective and prospective studies, with a total 
of 1596 patients. 

• Patients treated with systemic antibiotics and antibiotic lock had 
similar cure rates to those treated with systemic antibiotics and 
guidewire exchange, and both were superior to the rates 
obtained when antibiotics were used alone.
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ANTIBIOTIC LOCKS

• Recurrence of infection with the same organism was not different 
between the systemic antibiotics plus antibiotic lock group and 
the systemic antibiotics plus guidewire exchange but was much 
higher in patients treated with systemic antibiotics alone, which 
further supports the practice to use an antibiotic lock or 
guidewire exchange in conjunction with systemic antibiotics.
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ANTIBIOTIC LOCKS

• •Antibiotic locks should be used when immediate catheter 
removal is not possible and when catheter salvage attempted.

1402.12.01 32



1402.12.01 33



1402.12.01 34



1402.12.01 35



1402.12.01 36



1402.12.01 37



1402.12.01 38



1402.12.01 39



1402.12.01 40



ABSTRACT

• Central venous catheter (CVC)-based hemodialysis is a major 
contributor to bacteremia in immunocompromised hosts.

• Heparin-locking CVCs is a frequent therapeutic procedure. 
However, it has not been shown to reduce catheter-related 
bloodstream infections (CRBSIs). 
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ABSTRACT

• For this systematic review, we searched PubMed, PubMed Central, 
ResearchGate, Science Direct, and Multidisciplinary Digital Publishing 
Institute (MDPI) for multiple articles published between January 
2018 and January 2023 to determine how antimicrobial locking 
solutions affect CRBSIs, which could ultimately lower the risk of 
morbidity, mortality, and hospitalization costs. 
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ABSTRACT

• Antilocking products, catheter-related bacteremia, central-line 
associated bloodstream infections, tunneled dialysis catheter, 
hemodialysis, antibiotic, and antimicrobial catheter locks, and the 
Medical Subject Heading (MeSH) method for PubMed were used 
as the main keywords for searching publications. 
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ABSTRACT

• A pool of 13 studies with 46,139 individuals showed that the 
therapy group had a lower incidence of CRBSIs than the heparin-
treated control group. 

• Furthermore, it was discovered that bacteria were resistant to 
gentamicin, and the use of antibiotics had no discernible impact 
on catheter malfunction. 
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ABSTRACT

• In conclusion, the most effective locking solution to date is an 
antilocking solution made up of an antibiotic or antimicrobial 
agent combined with low-dose heparin (500-2,500 U/mL).
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CATHETER REMOVAL WITH REPLACEMENT IN NEW 
SITE

• One option is immediate catheter removal, followed by 
placement of a temporary catheter, then conversion back to 
tunneled catheter. 
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INDICATIONS FOR IMMEDIATE REMOVAL
• Severe sepsis

• Hemodynamic instability

• If fever or bacteremia persists 48 to 72 hours after initiation of 
antibiotics to which the organism is susceptible

• Metastatic infection

• Signs of tunnel infection

• Fungal organisms.
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CATHETER REMOVAL WITH REPLACEMENT IN NEW 
SITE

• Consider catheter removal for patients with CRBSIs due to S 
aureus, Pseudomonas species, and fungus.

• A temporary non-tunneled catheter should be inserted into 
another anatomical site.
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CATHETER REMOVAL WITH REPLACEMENT IN NEW 
SITE

• In some cases, patients may not have any alternative site 
available for catheter insertion, and in these patients, catheter 
exchange over a wire or catheter salvage might be considered 
instead of catheter removal, regardless of microorganism 
isolated.
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CATHETER EXCHANGE OVER A GUIDEWIRE

• For CRBSIs due to other pathogens (eg, gram-negative bacilli 
other than Pseudomonas species or coagulase-negative 
staphylococci), empirical intravenous antibiotic therapy may be 
started without immediate catheter removal. 
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CATHETER EXCHANGE OVER A GUIDEWIRE

• If the symptoms that prompted initiation of antibiotic therapy 
(fever, chills, hemodynamic instability, or altered mental status) 
resolve within 2 to 3 days and there is no metastatic infection, 
then the infected catheter can be exchanged over a guidewire for 
a new tunneled catheter
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INFECTION COMPLICATIONS

• Infection complications are thought to occur in ~15 - 40% of 
CRBSIs.6 These are most common for S aureus infections, with 
endocarditis being the most common. 

• Other complications include vertebral osteomyelitis or discitis 
(2%-15%), and less commonly, spinal epidural abscess, septic 
arthritis, and septic pulmonary emboli. 

1402.12.01 52



INFECTION COMPLICATIONS

• Mortality rates are high: Reports in the literature vary between 
6% and 34% in all cases of CRBSI. 

• Mortality is highest with S aureus infection complicated by 
metastatic complications, associated with 30% to 50% of 
mortality in these patients
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ENDOCARDITIS

• The most frequent and severe complication of CRBSIs.

• Most common with S aureus, reported in 25% to 35% of S aureus 
bacteremias in hemodialysis patients, significantly higher than in 
S aureus infection in the general population. 
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ENDOCARDITIS

• Next most common organisms are coagulase-negative 
staphylococci, enterococci, and viridans group streptococci.

• Consider transthoracic echocardiography in all patients with S 
aureus CRBSIs.

• Associated with mortality rates of 30% to 50%

• Requires minimum 6 weeks’ intravenous antibiotic therapy.
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VERTEBRAL OSTEOMYELITIS OR DISCITIS

• Most commonly caused by S aureus.

• Fever and back pain are the most common presenting symptoms.

• Plain film x-ray may be helpful to start, but diagnosis made 
primarily by computed tomography (CT) or magnetic resonance 
imaging (MRI).
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VERTEBRAL OSTEOMYELITIS OR DISCITIS

• If blood cultures are nondiagnostic for the organism, then CT-
guided percutaneous aspiration of the disk space should be 
undertaken.

• Requires minimum 6 weeks’ antibiotic therapy, and may require 
up to 3 months of intravenous antibiotic treatment.

1402.12.01 57



SPINAL EPIDURAL ABSCESS

• Uncommon.

• Most common symptoms are back pain, fever, and weakness.

• MRI is the best diagnostic modality.

• Requires minimum 6 weeks’ antibiotic therapy, and all patients 
should have neurosurgical evaluation.
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SEPTIC ARTHRITIS

• Usually presents as an acute inflammatory monoarthritis.

• Knee, hip, shoulder, and ankle are most commonly affected joints.

• Diagnosis should be made by joint aspiration, with fluid sent for cell 
count, Gram stain, cultures, and crystals.

• Requires joint irrigation and debridement and minimum 2 weeks’ 
antibiotic therapy.
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1Nephrology, Dialysis and Transplantation Department, Gabriel Montpied University Hospital, 54 rue 
Montalembert, BP69, 63003 Clermont-Ferrand,Cedex 1, France
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STUDY PROTOCOL

• As soon as the lab reported the growth of MRSA or methicillin-
resistant Staphylococcus epidermidis (MRSE), therapy with systemic 
vancomycin (loading dose 25–30 mg/kg/dry body weight) and lock 
therapy with vancomycin were immediately started. 

• Ceftazidime was discontinued and therapeutic serum 
concentrations (15–20 mg/L) of vancomycin were achieved within 
the next few days. 
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STUDY PROTOCOL

• In case of MSSA or methicillin-sensitive Staphylococcus epidermidis 
(MSSE),we continued administering systemic and alanine 
aminotransferase (ALT) cefazolin and discontinued ceftazidime. 

• Patients whose antibiograms were ready after 24–48 h were shifted 
from vancomycin to daptomycin (6 mg/kg/ day) when higher MIC 
levels of vancomycin (1.5–2 mcg/ mL) were observed among MRSA 
isolates. 
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STUDY PROTOCOL

• Over the following 48–72 h, the patient was always hospitalized 
and monitored by clinical and laboratory parameters including C-
reactive protein (CRP) and procalcitonin (PCT) .
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STUDY PROTOCOL

• On the third day, we decided whether to continue antibiotic 
therapy or to remove the catheter on the basis of the patient’s 
clinical status (fever), hemodynamic parameters (blood pressure), 
laboratory parameters (white blood cells (WBCs), CRP and PCT) 
and transthoracic echocardiogram  

• A transoesophageal echocardiogram was performed only when 
endocarditis was suspected.
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