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The full version of this guideline is located on the BC Renal Agency website
http://www.bcrenalagency.ca/committees/pvas/ProvGuide.htm. “Guideline at a Glance”
summarizes the highlights.

Recommendations & Rationale

Recommendation 1: For several reasons, which include the risk of infection, the order
of preference for HD access for patients requiring chronic hemodialysis is AV fistula,
then AV graft, then catheter (evidence).

Recommendation 2: Prevent vascular access related infections through:

All Vascular Accesses:

(1) Use of standard precautions and aseptic technique in caring for HD patients.
(2) Education of patients about the prevention of infection.

AV Fistulas and Grafts:

(3) Prior to initiating dialysis, ensure the access limb is washed with anti-bacterial soap
or scrub and water.

(4) When cannulating an AVF or AVG, use clean gloves (changed just prior to
needling) and appropriate cleaning procedure (circular motion inside to outside
and allow to dry thoroughly prior to needling) and solution. Preferred solutions in
order of priority are:

« 2% chlorhexidine/70% isopropyl alcohol (tincture)*

« 2% chlorhexidine with 4% or no alcohol (aqueous) or 10% amuchina (use one
of these if concern re alcohol due to sensitivity or impact on skin or
graft/catheter).

« 10% povidone iodine(use if sensitivity to chlorhexidine, alcohol, and/or
amuchina)

(5) Not cannulating red or excoriated sections on the fistula or graft.

Catheters:

(6) When inserting or assisting with insertion of a central venous catheter (CVC):
. Use maximal sterile barrier precautions (staff: cap covering all hair, mask
covering mouth and nose, sterile gown, and sterile gloves; patient: sterile drape
draped from head to toe with a small opening for catheter insertion).

' Note: Recommendations in this document re the use of chlorhexidine are for children > 2 years
of age; the literature makes no recommendations for infants < 2 years of age (unresolved issue;
MMWR, 2002, p. 14).
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Cleanse the insertion site with an appropriate solution and allow to dry

thoroughly prior to catheter insertion. Preferred solutions in priority order:

« 2% chlorhexidine/70% isopropyl alcohol (tincture)?

« 2% chlorhexidine with 4% or no alcohol (aqueous) (use one of these if
concern re alcohol due to sensitivity or impact on skin or graft/catheter).

Place tunneled cuffed CVCs in the right internal jugular vein whenever

possible.

Review the necessity of the CVC at every HD visit and removing unnecessary

lines as soon as possible.

(7) When connecting, disconnecting, and locking CVCs:

Use a mask (staff and patient) and eye protection or face shield (staff) for
connect and disconnect procedures.

Use clean gloves, friction, and an appropriate solution to cleanse the
connection between the catheter hub and cap. Preferred solutions are the same
as for cannulating AV fistulas and grafts.

Maintain a clean, “no touch®” field during connect and disconnect procedures;
Cap all ports when not in use.

Do not use HD catheters for blood drawing or applications other than HD
except during dialysis or under emergency circumstances (consult a
nephrologist).

Replace disposable or reusable transducers and flush devices every 72 hours.

(8) When caring for the exit-site:

Check the exit-site dressing every HD treatment.

Use sterile gauze or sterile, transparent dressing (gauze is preferred if patient is
diaphoretic or the site is bleeding, oozing, or showing any signs of infection, or
the skin is compromised, gauze dressing is preferred; otherwise either dressings
are acceptable).

Change transparent dressings weekly and gauze dressings every HD treatment;
change either type of dressing if damp, loosened, or soiled.

Use a mask staff and patient) and eye protection or face shield (staff) for
dressing change procedures.

Cleanse the exit site using clean gloves, a circular motion (exit-site outward to
cover a diameter of 10 cm), and an appropriate solution. Preferred solutions are
the same as for cannulating AV fistulas and grafts.

? See footnote 1.
3 “No touch” refers to the ends of the catheter as it is important to keep these sterile.

Summary Guideline: VA Related Infection (March 13, 2008) Page 2




Prevention, Treatment, & Monitoring /jf}
of VA Related Infection SCRemalagency

Recommendation 3: Recognize and treat vascular access related infections using
evidence-based protocols for AVFs, AVGs, and catheters.

AV Fistulas

Treatment includes:
« Local infection at the puncture site: incision/drainage of abscess and 2-3 weeks of
topical and/or oral antibiotics.
« All other infections: IV antibiotics and surgical consult (and possible surgery).
« Start empiric antibiotics (gram positive and negative coverage): Vancomycin 25
mg/kg IV post HD x 1 dose +/- gentamicin 2.0 mg/kg IV post HD x 1 dose (add
gentamicin if acutely ill or hemodynamically unstable or if suspect gram negative
infection). If allergy to gentamicin, use ceftazidime 2 g IV post HD x 1 dose.
e Once results of culture are known, adjust antibiotics based on sensitivity results.
» Type of antibiotic and dosage: See Appendix 1 (use same antibiotics and
dosages to treat AVF/AVG infections as catheter infections).

o Duration of antibiotic therapy: Duration of antibiotic therapy is usually 6
weeks for infected AVFs and AVGs (may be shorter if the fistula or graft is
surgically removed).

After resolution of an extensive infection, a new AVF can be constructed and the risk of
re-infection is very low. A new AVF can be created in the same arm if suitable vessels
remain.

AV Grafts

Treatment includes:
« Local infection not involving the graft: topical and/or oral antibiotics until clear.
« All other infections: IV antibiotics and surgical consult (likely resection of the
infected graft segment or the entire graft, depending upon the extent).
o IV antibiotic protocol and duration is the same as per AVFs.
o Ifthe graft is infected or has been removed, use a catheter for dialysis until
another permanent access is in place. After resolution of the infection, resume use
of the existing AVG or construct a new AVF or AVG on the other arm.

Catheters

Treatment includes:

Uncuffed Catheters:
o For any type of infection, remove the catheter and move to another site (preferably
after a 48 hour rest). If bacteremia is present, see Appendix 1 for antibiotic protocol.

Tunneled, Cuffed Catheters:

« Exit site infection with no bacteremia: Topical and/or oral antibiotics and proper exit
site care. Replacement of catheter is not usually required.

« Tunnel infection with no bacteremia: See Appendix 1 (same as for catheter-related
infection with bacteremia).

« Catheter-related infection with bacteremia (positive blood culture): see Appendix 1.
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Appendix 1: Algorithm for Treatment of Catheter-Related Bacteremia (Page 1 of 2)

Reference: Providence Health Care Group
algorithm, with modifications

Catheter-related bacteremia (CRB) suspected

e Fever >38° C, chills +/- hypotension, AWBC count; no apparent source for the CRB except the catheter

A

Note:
The type and frequency of antibiotics
needs to consider the local context,
including antibiotic susceptibility and
experience with catheter related infections.

Perform clinical assessment
Identify if source of infection is a location other than catheter (lung, GIT, bladder, skin (feet), abdominal, or AVF/AVG).
Identify if metastatic infection in bones/joints or heart valves. Perform echocardiogram® if organism is staph aureus,
viridans strep, &/or enterococcus. Perform echocardiogram regardless of organism if clinical suspicion of endocarditis
or an artificial valve is present. Perform bone scan if clinical suspicion of bone/joint involvement.

Obtain cultures

If possible, obtain paired blood cultures (1 set from the catheter & 1 from the periphery drawn at the same time); if not
possible (e.g., limited access to veins), obtain 2 sets of 2 blood cultures from catheter at least 5 min apart (7.5 — 10
mL each bottle)

Culture from the most purulent aspect of the exit site if discharge present or suspicious

Other cultures as indicated (e.g., sputum, wound, urine)

A

Note:

While limited in number, studies suggest
there are positive benefits to using
antibiotic locking solutions for some

patients/organisms if the catheter is to be

retained; no studies have been done on
the timing of starting antibiotic locks. For
practical reasons, most do not start
antibiotic locks until the specific organism
has been identified and a decision made
to retain the catheter.

Start empiric antibiotics

Vancomycin 25 mg/kg IV post HD x 1 dose

+/- Gentamicin 2 mg/kg 1V post HD x 1 dose (add if acutely ill or hemodynamically unstable or if suspect gram neg
infection); if allergy to gentamicin, use ceftazidime 2 g IV post HD x 1 dose

If patient is acutely ill or hemodynamically unstable, give antibiotics, remove catheter and admit

If patient looks well, give antibiotics, leave catheter in situ, & f/u with results of culture

A

If clinical assessment reveals any of the following, remove the catheter & insert a new one at a new site (if able, leave out x 48 hrs)

Clinical signs & symptoms of sepsis (acutely ill or
hemodynamically unstable)

Temp remains >38°C in 48 hrs

Recent catheter related infection (with same catheter) *
Patient on immunosuppressants

. Uncuffed catheter
. Presence of prosthetic heart valve
Exit site or tunnel infection present

! Transthoracic echocardiogram (TTE)

should be performed first. If negative,
a TEE is required to exclude the
possibility of endocarditis. In centres
where a TEE is not available,
recommend empiric treatment for
endocarditis with 6 weeks of antibiotic
therapy.

Follow C&S; if culture negative @ 72
hrs, consider stopping antibiotics. If
ongoing fever, investigate other
sources.

I
If culture positive, adjust antibiotics based on sensitivity results
v

CONTINUED ON NEXT PAGE
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While this algorithm indicates IV antibiotics are given “post HD,”
local practice will determine whether IV antibiotics are given during
the last portion of HD or after HD is complete. ‘

If culture positive, adjust antibiotics based on sensitivity results ‘

!

All medication dose recommendations are for patients of average weight.
Patients who are higher than average weight may require higher doses
than specified (unless the specified dose is weight based)

v

v

v

v

v

Staph aureus (common; highest
risk of complications)

heter & L ockin lution:

* Remove catheter and replace at
new site; no guidewire
exchange

* No need to use antibiotic lock
because new catheter

Systemic Antibiotics:
e |If clinical assessment negative:
e If methicillin-resistant (MRSA)
or penicillin allergic’,
vancomycin 500 mg IV post
HD or 20 mg/kg post every
second HD x 4 wks
e If methicillin-sensitive
(MSSA), cefazolin 2 g IV post
HD x 4 wks

e If clin assessment positive:

e If methicillin-resistant
(MRSA), vancomycin 500 mg
IV post HD or 20 mg/kg post
every second HD x 4 wks

o If methicillin-sensitive
(MSSA), cloxacillin 2g IV g4h
x 4 wks

e |If using vancomycin, monitor
level pre-HD at next run (titrate
to target 15-20 mg/L)

« If metastatic complications)
(e.g., osteomyelitis,
endocarditis, or septic
thrombosis), lengthen treatment
time to 6-8 wks

e Consider hospital admission

Enterococcus

Catheter & Locking Solution:

e Remove catheter and replace at new site;
no guidewire exchange

e No need to use antibiotic lock because new
catheter

Systemic Antibiotics:
e [f clinical assessment negative:
e Vancomycin 500 mg IV post HD or 20
mg/kg post every second HD x 2 wks
e Monitor level pre-HD at next run (titrate
to target 10 - 20 mg/L)

e |If clinical assessment positive, admit to
hospital:

e Ampicillin 1 gV g12hor2 g1V g24 hr
(give post HD on HD days) x 2 wks

e If no relative contraindication (e.g.
hearing loss), add gentamicin 1 mg/kg
IV post HD x 2 weeks® for synergy.

e |f using gentamicin, monitor level pre-
HD (titrate to target <2 mg/L).

e Duration of antibiotic treatment assumes
catheter is removed/replaced as per
recommendation; if not, 3 wks of antibiotic
treatment is required

e If endocarditis is present:
e Lengthen vancomycin or ampicillin
treatment to 6 weeks
e Add gentamicin 1 mg/kg IV post HD x 2
— 4 weeks?® for synergy

* |If VRE positive:, contact infectious diseases

Viridans streptococcus

Catheter & Locking

Solution:

e |If clinical assessment
negative, remove
catheter and replace at
new site. Guidewire
exchange of catheter
also acceptable

e |If clinical assessment
positive, remove
catheter and replace at
new site

e No need for antibiotic
lock because new
catheter

Systemic Antibiotics:
e Cefazolin 2 g IV post
HD x 2 wks

e If penicillin allergic:

e Vancomycin 500
mg IV post HD or
20 mg/kg post
every second HD x
2 wks

e Monitor level pre-
HD at next run
(titrate to target 10 -
20 mg/L)

e Duration of antibiotic
treatment assumes
catheter is removed/
replaced as per
recommendation; if not,
3 wks of antibiotic
treatment is required

Coagulase negative staph
(significant if > ¥ bottles positive)

heter & Lockin lution:

e If clinical assessment negative,
leave catheter in and use antibiotic
lock solution post HD x 3 wks
(doses are final concentrations):

o If methicillin-sensitive, cefazolin
5 mg/mL + heparin 2500 units/
mL?

e If methicillin-resistant,
vancomycin 2.5 mg/mL +
heparin 2500 units/mL?

e If clinical assessment positive,
remove catheter and replace at
new site. Guidewire exchange of
catheter also acceptable

* No need to use antibiotic lock
because new catheter

Systemic Antibiotics:
e If methicillin-resistant:
e Vancomycin 500mg IV post HD
or 20 mg/kg post every second
HD x 3 wks.
e Monitor level pre-HD at next
run (titrate to target 10-20 mg/
L)

« |If methicillin-sensitive, cefazolin 2 g
IV post HD x 3 wks

e In special circumstances (e.g.,
persistent organism and do not
want to remove the line), consider
adding rifampin 600 mg po once
daily

e If catheter is removed/replaced,
duration of antibiotics may be
reduced to 2 wks

Gram negative

Catheter & Locking Solution:

If clinical assessment negative, leave catheter in
and use antibiotic lock solution post HD x 3 wks
(doses are final concentrations):

Systemic Antibiotics:
e Ceftazidime 2g IV post HD x 3 wks.
e [f penicillin allergic:
e Gentamicin 1.5 mg/kg IV post HD x 3 wks® or

e |If catheter is removed/replaced, reduce duration of
antibiotics to 2 wks

e Consider hospital admission.

If clinical assessment positive , remove catheter and
replace at new site

If catheter is replaced, no need to use antibiotic lock

Ceftazidime is not recommended as the sole
antibiotic for inducible beta-lactamase producing
organisms (Serratia, Pseudomonas, Acinetobacter,
Morganella, Citrobacter, and Enterobacter) or
extended spectrum beta-lactamase (ESBL)
producing organisms. If any of these organisms are
present, consider admitting to hospital and using
appropriate antibiotics such as meropenem/
imipenem or piperacillin-tazobactam or ticarcillin-
clavulanate. If organism is Pseudomonas, cover
with double antibiotics (e.g., ceftazidime 2 g IV post-
HD + ciprofloxacin 500 mg po or 400 mg IV daily).

e [f using gentamicin, monitor level pre-HD (titrate

Ceftazidime 5 mg/mL + heparin 2,500 units/mL?
(if sensitive).

If penicillin allergic, gentamicin 1 mg/mL +
heparin 2500 units/mL? (note: cipro is not
compatible with heparin so if on systemic cipro,
use gentamicin in locking solution)

ciprofloxacin 500 mg po or 400 mg IV daily x 3
wks.

to target <3.5 mg/L)

v

Repeat blood culture 1 wk after completion of antibiotic therapy

Note: If the culture is positive for a fungus (usually Candida spp.), remove catheter and replace at a different site. Initiate appropriate antimicrobial treatment and continue for at least 2 weeks following line removal. Draw
repeat cultures 1 week after antimicrobial completion to ensure eradication of the organism

1. Take history to confirm allergy and consider penicillin skin testing. Use of vancomycin should be restricted to patients with true penicillin allergies because beta-lactam antibiotics are more
effective than vancomycin in treating staph aureus infections.

2. There is no consensus in the literature about the optimal concentration of heparin in lock solutions. Most studies used higher concentrations of heparin; no studies compared the use of higher
vs lower concentrations. Heparin concentration for lock solutions will be determined by each HA upon consideration of safety concerns and current practice.

3. The risk for ototoxicity with gentamicin increases with duration, especially after 7 — 10 days of use. Weekly audiogram tests are recommended.
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