Antibiotics
lock/coated/impregnated
catheter and heparin lock
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Antibiotic lock versus systemic antibiotics
for catheter related infections in
immunocompromised pediatric patients.

Background: Catheter related
infections

« Leading cause of morbidity and mortality in
critically ill hospitalized patients

« Organisms:

—Coagulase — negative staphylococci
—Staphylococcus aureus
—Gram-negative bacteria

—Candida ssp.

Antibiotics lock catheter

Objectives

« Describe indications for systemic antibiotics
versus antibiotic lock therapy

« Evaluate type of antibiotic and treatment
duration for antibiotic lock

« Timing of the antibiotic lock: early/late

« Antibiotic lock as prevention of catheter
associated bacteremia

Sources of infection

« Colonization from the skin
« Intraluminal / hub contamination
« Hematologic seeding




Clinical evaluation -CRI

« Local inflammation

« Sepsis

« Blood culture

« Catheter dysfunction

« Rapid improvement following catheter removal

Treatment

» Catheter removal
» Systemic antibiotics

« Antibiotic lock therapy (ALT)- little evidence to
support recommendation

Lack of firm recommendations for
individual patients

o ImMmunocompromised population

« Pathogenesis of CRI complicated

« Virulence of the pathogens variable

« Host factors not well defined

» Lack of diversity between studied populations

« Absence of compelling clinical data to form
recommendations

Treatment

« Type of device

« Infecting pathogens

« Presence of alternative venous access sites
« Duration of anticipated need for access

Antibiotic lock

« First publication 1988-Messing et al

« Higher concentration, longer duration of activity at
the infected site without potential side-effects of
systemic exposure

« Concentration and intra-luminal dwell time: lack of
evidence based recommendations

Data

« Uncomplicated catheter-related bacteremias:
Infectious Disease Society of America — systemic
antibiotics (7days) +ALT (14 days)

« Local, systemic, extra-luminal CRI —ALT should
be combined with systemic treatment for at least
72 hours




« Search strategy:

Pub Med (1990-2008)
» Selected studies:

Pediatric patients only

Prophylaxis with ALT,

Treatment with combined therapy (SA+ALT)
« 9 studies met above criteria!

Data: Prevention

« 3 studies:

—prospective double blind study, prospective cohort study,

literature review (both children and adults)

—Vancomycin/heparin/ciprofloxacin, vancomycin/heparin,
minocycline/ethylenediaminetetraacetate,
vancomycin/teicoplanin

» Results:
—Time to develop CRI longer with ALT
—rate of total line infections decreased

—no port infections or thrombotic events were observed
compared to ports flushed with heparin only

ALT Evidence based guidelines -
Significance

« Decrease in mortality and morbidity related to
catheter related infections

« Limit use of systemic antibiotic
« Prevent resistance

- Improve quality of life

 Lack of serious complications
« Cost effective?

Antibiotic-heparin lock solutions:
adults and children

Antimicrobial lock solutions

« Active ingredient Concentration (mg/L)
« Vancomycin a 0.025-10

« Teicoplanin a 0.025-2.5

« Linezolid a 0.2-2

« Amikacina,b 1-10

« Gentamicin 1-10

« Ciprofloxacin 0.125-2

« Ceftazidime 0.5-2

« Amphotericin B desoxycholate 2 (in glucose 5% w/v)

« A: Stable for 1 24 h without loss of efficacy when combined with heparin 100 U/mL.
« B:Vancomyin 25 mg/L + amikacin 25 mg/L + heparin 100 000 U/L in NaCl 0.9%

« Note: Standard antibiotic lock technique ampoules prepared by the hospital

« pharmacy must be protected carefully against contamination with bacteria and

« fungi, and should be filter-sterilized and stored in a refrigerator.

Data: Treatment

« 6 studies:

—2 case reports, 4 open pilot studies

—Vancomycin/heparin, ciprofloxacin/heparin,
amikacin/heparin, urokinase /vancomycin, ampicilin alone+
systemic antibiotics

» 168 episodes of CRI:

—143 (85%) episodes cured (negative bld cx -mean: 4days-
1month),10 catheter removals, median catheter follow up -96
days,168 days (1 study),25 (15%) episodes of therapeutic
failure (recurrence of febrile bacteremia),1 death.

Coated Catheters

» Theory: decrease extraluminal catheter colonization and
intraluminal colonization if interior surface of catheter also
coated

« Types

—Heparin + benzalkonium bonded
(activity on inner and outer surface)

-Silver + platinum coating on inner & outer surface
-Chlorhexidine and silver sulphadiazine
Outer 1 inner coating

—Antibiotic coating on outer & inner surface:
minocycline and rifampin

Casey AL et al. Lancet Infect Dis. 2008;8:763-76
Gilbert RE and Harden M. Curr Opin Infect Dis. 2008;21:235




1st Generation Chlorhexidine and Silver
Sulphadiazine vs. Standard

RR 0.68 (0.47-0.98)

Minocycline/Rifampin vs. Standard

RR 0.29 (0.16-0.52)

Minocycline/Rifampin vs. Chlorhexidine

Total events: 1 (Impregnatad catheter), 14 (stancard catheter)

RR 0.12 (0.02-0.67)

Coated Catheters: Considerations

« Decision to use coated catheters depends on
local factors
—Extent of adoption of best practice
—Duration of catheterization

<May need to make protocol based on expectations
of duration of catheterization at individual patient
level rather than unit level

-Usual sites of catheters
—Concerns about rifampin resistance

=May choose not to use catheters with rifampin
coating in patients with endovascular hardware

2" Generation Chlorhexidine and Silver
Sulphadiazine vs. Standard

d-generation £55

OR 0.47 (0.20-1.10)

- No additional benefit of outer and inner coating

Coated Catheters: Considerations

« Heparin and Minocycline/Rifampin coatings appear to
be more effective than other coatings

« Limited data regarding:

—Risk of development of minocycline or rifampin
resistance

—Risk of selection of fungal organisms
- In a different pooled analysis:

-Treatment effect seen with catheters in place for 5-12
days but not 13-20 days

~Treatment effect seen for femoral and internal jugular
insertion sites but not in studies using exclusively
subclavian insertion sites

Hockenhull JC et al. Health Technol Assess. 2008;12(12).

Other Technologies

« Antiseptic hubs
-No published clinical data supporting efficacy

« Dressings containing chlorhexidine (e.g. Tegaderm™ CHG
dressing)

-No published clinical data supporting efficacy
« Antimicrobial lock solutions
-Not recommended for routine use

—Could be considered in individual patients with limited
venous access & history of recurrent CLABSI or in patients
at risk for severe sequelae of CLABSI (e.g. new prosthetic

heart valve)




Catheter Locks

« Technique by which an antimicrobial solution is
Use prophvlactic antimicrobial lock used to fill a catheter lumen and then allowed to
prophy dwell for a period of time while the catheter is idle.

solution in patients with long term Antibiotics of various concentrations that have
catheters wf.lo hav.e a hIStor_y of multiple been used either alone (when directed at a specific
CRBSI despite optimal maximal adherence organism) or in combination (to achieve broad

to aseptic technique. empiric coverage)
« Formulations made in-house

« Studies are limited; populations are hemodialysis,
neonates, patients with neutropenia

Antibiotic/Antiseptic Catheters

Use an antimicrobial or antiseptic-impregnated CVC
in adults whose catheter is expected to remain in

el g . . place >5 days if, after implementing a comprehensive

Antibiotic/Antiseptic Catheters strategy to reduce rates of CR-BSI, the rate has not

sufficiently decreased. The comprehensive strategy
should include the following 3 components:
educating persons who insert and maintain
catheters, use of maximal barrier precautions, and a
0.5% chlorhexidine preparation for skin antisepsis
during central venous catheter insertion.

Efficacy of Chlorhexidine-Silver Sulfadiazine Efficacy of Chlorhexidine-Silver Sulfadiazine

Catheters for Prevention of CR-BSI Catheters for Prevention of Catheter Colonization

Reference Colonization Blood Stream
RR Infection RR

Maki, 1997 0.56 (0.36-0.89)* 0.2 (0.03-0.95)* Heard, 1998
van Heerden, 1997 0.4 (0.1-1.0)* - ]
Heard, 1998 0.59 (0.34-0.97)* - L
Bach,1996 0.6 (0.4-0.9)* 0.5 (0.4-0.7)* van Heerden, 1997
Collin, 1999 0.1 (0.0-0.7)* 0.5 (0.4-0.7)* George, 1999
George, 1999 0.3 (0.2-0.6)* -- Bach, 1996
Pemberton, 1996 0.8 (0.2-4.7) Collin, 1999
Logghe, 1997 1.2 (0.6-2.3) |
-0.2 (1] 0.2

Mermel, Ann Intern Med 2000; 132:391-402
Eggimann and Pittet, Advances in Sepsis, 2000 A Odds ratio, 95% CI Decreasing risk Increasing risk




Efficacy of Chlorhexidine-Silver Sulfadiazine
Catheters for Prevention of CR-BSI
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Pemberton, 1996

Bach, 1996
Collin, 1999
Maki, 1997

X

A

T
T

A

-1

T
0

Decreasing risk Increasing risk

A 0dds ratio, 95% ClI

Risk of Bloodstream Infections Using Two
Types of Impregnated Catheters

1.0
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.1

without Infection

4
)
]
°
=
£
1]
o
-
)
c
i)
t
)
-
o
S
o

Minocycline-rifampin
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M/R 365
C/ss 382

214
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93 48 20 Darouiche
96 39 18 NEJM 1999

Eliminating Catheter Related Infections

o 777 Catheters

« 393 Control catheters and 384 antiseptic catheters
« Funding source: Arrow
« Sponsor collected and analyzed the data

« Difference in BSI not significant (0.42/1000
catheter days vs 1.24/1000 catheter days)

Time to Occurrence of CR-BSI with
Minocyline-Rifampin Catheter
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Proportion of Patients
without Infection

0 5 10 15 20 25
Duration of Catheterization (Days)
Catheters (n) 266 170 50 1 6 1 1]

Raad, Annals Intern
Med 1997

Annals of Internal Medicine

Effect of a Second-Generation Venous Catheter Impregnated with
Chlorhexidine and Silver Sulfadiazine on Central Catheter—

Related Infections
A Randomized, Controlled Trial

Mark E. Rupp, MD; Steven J. Lisco, MD; Pamela A. Lipsett, MD; Trish M. Perl, MD, MSc; Kevin Keating, MD; Joseph M. Clvetta, MD;
Leol ermel ee, MD; E. Patchen Dellinger, MD; Michael Donahoe, MD; David Glles, MD; Michael A. Pfaller, MD;
rz, MD

und: Central venous catheter-related infections are a colonized at the time of removal compared with control catheters
t medical problem. Improved preventive measures are (13.3 ws. 24.1 colonized catheters per 1000 catheter-days; P <
0.01). The center-stratified Cox regression hazard ratio for coloni-

Annals of Internal Med 2005

Eliminating Catheter Related Infections

Figure 2. Kaplan-Meier curve demonstrating initial study
catheters free of microbial colonization versus time.

Proportion of Catheters Remaining
Free of Microbial Colonization

Catheter-Days

Catheters remaining, n Day 0 Day 10 Day 20 Day 30
Antiseptic CVC 345 68 13 3
Control CVC 362 68 16 1




Heparin lock catheter
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Flushing is Important

« Flushing removes blood, glucose or other
contaminants that may support microbial growth.

« Use of pre-filled syringes for flushing reduces
the risk of extrinsic contamination.

« Use of pre-filled syringes avoids outbreaks
associated with vial contamination/re-use.
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Catheter Locking F AR R

o a . A d LOR: 55 £ 4 A 5
Heparin lock solution 10 units per mL o o #EREE R =8 LU S

Creates a column of fluid inside the catheter «SASH «SAS

lumen to enhance patency 'S =R -k Saline v'S = -kSaline

v A= % Administer v A= % Administer
medication medication

v S=% -k Saline v'S=% -k Saline
v'H=%+% @ -k Heparin

Required for central venous catheters used
intermittently

Peripheral Catheters Vil BY-SiRe B

o SAE I E R
—+ % > 4o 30ml 0.9% 2 AL

2 to 3 mLs Normal saline
* Flushing & locking :
Heparin is not used ; — f & 4o 250ml ~ 500ml
No difference in patency of peripheral catheters ¥ + 1000ml :0.9% 2 2 & -k
with saline vs heparin
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Multiple Dose Vials (MDV) S RERR R/ AT

« RISK far outweighs their benefits I RBAELIFRePFRANFLIAI TR

. : A o o - REFAFRESE - EREEZTFEH AT FR LR FE A
Bacterial contamination rates from 0% to 27% H@J_{iﬁzg R e L Y )

« Contains benzyl alcohol as preservative

—Limit volume of bacteriostatic normal saline to no more than 30 mL
in 24 hours in adults

—Contraindicated in neonates
« Bacteriostatic, not bacteriocidal

== SEERLUN
Hepatitis C outbreak

Strikes 8 ondescopy patients of Bkiyn clinic




Unsafe Injection Practices and Di

Source: www.southernnevadahealthdistrict.org

Worthington Study (2001)
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Worthington et al, “ Are contaminated flush solutions an overlooked source for catheter related
sepsis?” in The Hospital Infection Society. 2001, p. 81-83
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Calop Study (2000)

Calop J, “Maintenance of peripheral and central intravenous infusion devices by 0.9%
sodium chloride with or without heparin as a potential source of catheter microbial
contamination” in Journal of Hospital Infection. 46:161-162![]
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BD PosiFlush™ Saline Syringes are designed
to eliminate syringe-induced blood reflux.”

BD PosiFlush Saline Syringes are designed to eliminate syringe-induced
5 Ibs. Force B bload reflux’, enhancing catheter maintenance protocols
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Standard 3 mL Syringe

Graphic depicts the average amount of blood aspirated into the catheter
upon compietion of flush procedure if positive pressure technigue is not correctly applied.

M‘ Generates 19.75 P.S.L.

e 10 mL BD PosiFlush Syringe 0.0 em
BD PosIFlush 3 mL Syringe .

il
with 10 mL diameter ) — Q

BFRE EFP R ARS =Sk bR (B)EFREAH
(EE2Xm)

psi = pound per square inch ** <« +*25psi, & # € £ 3

Force applied 1mL standard 3 mL 5mL 10mL

to syringe syringe standard standard standard

plunger rod syringe syringe syringe
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Pre-filling
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