





Gram-Positive Organisms (Total)

Coagulase-Negative Staphylococci (CoNS)

~32%

Gram-Negative Bacilli (Enteric & Non-fermenters)

25-30%

Candida & Fungal Pathogens

<5%

PATHOGEN VIRULENCE

The Virulence Stratification

Low-virulence organisms like CoNS form dense intraluminal biofilms but
carry lower risk of metastatic seeding, making antibiotic locks or guidewire
exchange viable in stable patients. Conversely, high-virulence pathogens
(*S. aureus* *P. aeruginosa* and *Candida*) carry high metastatic risk and
mandate line extirpation.
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SUPERFICIAL / EXTRALUMINAL

Exit-Site Infection

Erythema or discharge <2 cm

Local inflammation or purulence confined
strictly within 2 cm of the skin exit site without
systemic bacteremia. Driven by cutaneous flora
migrating down the external surface of the
catheter.

SUBCUTANEOUS / HIGH RISK

Tunnel Infection

Spread >z cm or proximal to cuff

Tenderness, erythema, or fluctuance tracking
>2 cm proximally from exit site toward the
Dacron cuff. Subcutaneous tissue involvement
precludes lock therapy and renders wire
exchange hazardous.

ENDOVASCULAR / INTRALUMINAL

Definite CRBSI

Paired concordant cultures

Identical organism isolated from hub and
peripheral venipuncture (or circuit site).
Requires a quantitative colony ratio =3:1

(catheter vs. peripheral) or differential time to
positivity (DTP) =2 hours.




Real-time polymerase chain reaction (rt-PCR) demonstrates superior diagnostic performance, achieving 100% sensitivity and 78%

specificity within 3.5 hours.

Studies indicate that rt-PCR-guided diagnostics can reduce empirical treatment for Gram-positive cocci,(Acquier et al,, 2023). RT-PCR exhibits
rapid, highly sensitive diagnostic potential for suspected HD-CRBSI, improving antimicrobial management and lowering resistance risk

STEP 1: DIAGNOSTICS STEP 2: COVERAGE STEP 3: 48-HOUR SPLIT

Culture & Triage Empiric IV Therapy Pathogen Branch

Vancomycin (20-25 mg/kg load) plus cefepime
Draw paired blood cultures (circuit/hub and or ceftazidime post-HD into the venous Extirpate if S. aureus, Candida, shock, or fever
peripheral) prior to antibiotic administration. bloodline. >72h; consider ALS or wire exchange if CONS.

STEP 4: COMPLICATIONS

Echocardiography

TTE/TEE in all S. aureus; treat 10-14 days if
uncomplicated, 4-6 weeks for endocarditis.




* Uncomplicated CRBSI defined by infection limited to the bloodstream, with
prompt defervescence and clearance of bacteremia (e.g., within 48-72 hours)
after initiating appropriate antibiotics, in a patient who is hemodynamically stable
and has no evidence of metastatic infection (e.g., endocarditis, septic thrombosis)
or deep-seated catheter involvement (tunnel infection).

» Complicated CRBSI is characterized by persistent fever or bacteremia (>72
hours) despite appropriate therapy, HD instability (sepsis or septic shock), or the
presence of metastatic infectious complications.




Empiric broad-spectrum initiation. Administer vancomycin with weight-based
loading (20-25 mg/kg) plus broad-spectrum gram-negative coverage (cefepime 1-2
g, ceftazidime 1-2 g, or gentamicin 1-2 mg/kg) post-dialysis immediately after
obtaining cultures.

Vancomycin trough maintenance. Target post-dialysis serum trough concentrations
of 15-20 ug/mL; persistent subtherapeutic levels risk inducing vancomycin-
intermediate S. aureus (VISA) isolates.

Mandatory MSSA de-escalation. Switch vancomycin to intravenous cefazolin (20
mg/kg post-HD, typically 1-2 g) for methicillin-susceptible S. aureus; cefazolin
provides superior bactericidal clearance and reduces clinical failure.

Second-line gram-positive rescue. Daptomycin dosed at 6-9 mg/kg post-dialysis
serves as the definitive alternative for vancomycin-resistant or intermediate
staphylococcal isolates.

Although the choice of antibiotic treatment may depend
on individual preference, local or regional patterns, and/or
recommendations from hospitals and organizations, ac-
cording to ERBP, preference should be given to antibiotics
with a pharmacokinetic profile allowing administration af-
ter each dialysis session only; this is the case for vancomy-
cin, teicoplanin, cefazolin, ceftazidime and daptomycin.




therapeutic drug monitoring (TDM): TDM is indispensable for optimizing the efficacy and safety of key agents like vancomycin

+ adherence to defined treatment durations: overtreatment increases resistance pressure without added benefit, while under treatment risks
| relapse.

Recommended duration
7-14 days
46 weeks
=14 days (from first negative culture)
10-14 days
1-2 weeks

4—-6 weeks

6—8 weeks




2.Guidewire exchange at the same site. ( after 48-72h of stability

3.Removal + new catheter at a new site.

4 Removal with a catheter-free interval (temporary access as needed).




Mandatory removal (US and European agreement):

e Hemodynamic instability / septic shock

¢ Persistent fever or bacteremia at 48—72 h of appropriate antibiotics

¢ Metastatic complications (endocarditis, suppurative thrombophlebitis)

e Tunnel infection with abscess/erosion

¢ High-virulence organisms: S. aureus, Pseudomonas aeruginosa, Candida spp




Candidate criteria: hemodynamically stable, uncomplicated CRBSI, low-virulence organism (e.g.,
coagulase-negative staphylococci), no tunnel/exit-site infection.

Requires mandatory reassessment at 48—72 h and documented clearance of bacteremia (ae etal. 2026)
Salvage = continued catheter use with systemic antibiotics + antibiotic lock therapy.

Salvage is also justified when alternative access cannot be established (august et. ai 2022)

Antibiotic lock therapy (ALT) is an adjunct to systemi antibiotics for salvaging tunneled HD catheters
when the catheter cannot be removed. (Ameida et al. 2022)

It involves instilling a high-concentration antibiotic/antimicrobial solution (~100-fold systemic levels) into
each lumen between dialysis sessions for the full duration of systemic therapy.

Daptomycin locks achieve the highest eradication rate of CoNS from hmod ialysis catheters in vivo. elanco-pI
Matteo et al. 2023

* Antimicrobial/antiseptic locks — taurolidine, trisodium citrate (4—46.7%), ethanol, EDTA, methylene

blue (Lok et al., KDOQI Vascular Access Guideline, American Journal of Kidney Diseases, 2020).

* Anticoagulant companions — heparin, citrate, or urokinase/tPA to maintain patency.




* Meta-analysis (1596 patients): antibiotic lock (OR 2.08) and guidewire exchange (OR 2.88) both superior to systemic antibiotics alone for cure.

» Cochrane review: the certainty of evidence is very low — it is uncertain whether adjunctive ALT improves cure over systemic antibiotics alone, and

there is no evidence favoring one lock solution over another (Almeida et al., Cochrane, 2022).

* A 2025 retrospective cohort (287 patients) found ALT allowed shorter antibiotic courses and shorter hospital stays but was associated with
significantly higher 90-day microbiological relapse (20% vs 7%; adjusted OR 3.93), with CoNS BSI an independent predictor of relapse —
reinforcing that removal is preferred when feasible and ALT is best as a short-term salvage strategy for low-virulence organisms with close

surveillance

ERBP recommendations:

Antibiotic Concentration (mg/mL)

* D.2.1 When catheter salvage is attempted, the combina-
tion of an antibiotic lock and systemic antibiotic therapy
should be applied.

Tobramycin 5 * D.2.2 Salvage of the catheter in case of S. aureus infec-
Minocycline 3 tion should only be considered when catheter removal

Cefazolin 10 and replacement are expected to be problematic.
Ceftazidime 10 :

Vancomycin 2.5-25
Gentamycin 4-40°
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IMlNoﬂcrhﬂm

If infection does not resolve

/

Start systemic antibiotics
(see fig. 2)

Infection with other germ than 5. Aureus,
P multir

or fungi

No metastatic infection

No sepsis

No tunnel infection

Maintain catheter in place (salvage) coupled
to antibiotic lock in catheter (table 2)

Repeat at 72hours and check for persistance of
clinical signs




1.Culture before antibiotics — paired catheter + peripheral/circuit samples anchor the diagnosis. even in Emergency Department
2.Start broad (vancomycin + Gram-negative coverage), then de-escalate to the organism and local antibiogram.

3.Routine TEE for S. aureus

4.Remove the catheter for instability, persistence >48-72 h, metastatic complications, tunnel infection, or S. aureus/Pseudomonas/fungi.

5.Salvage only the right patient — stable, uncomplicated, low-virulence organism — with systemic antibiotics plus an antimicrobial lock and 48|

72 h reassessment. Check blood culture 1 week after completion of antibiotic treatment

6.Prevention beats treatment: bundles, hub disinfection, CVC reduction, and antimicrobial locks are the hig




