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Objectives

Describe the elements of a Home TPN Program and the risk profile of
patients with CVADs in the program.

Discuss and compare currently used catheter lock solutions and current
literature on the topic.

Describe patient outcomes with the implementation of a lock solution to
prevent the "triple threat" of CVAD clot formation, bacterial colonization
and biofilm formation.



Our patients: n=105

BC HPN PROGRAM - ADULT DIVISION — ACTIVE PATIENT SUMMARY

2013/2014|2014/2015
P13 P13 2015/2016 P13
(on Mar | (on Mar
31/14) 31/15) (on Mar 31/16)
PATIENTS
Male 27 (36%)| 31 (38%) 34 (38%)
Female 47 (64%)| 50 (62%) 56 (62%)
Total 74 81 90
AGE
Average (y) 58 56 57
Range (y) 30-83 18-84 19-84
DURATION ON
HPN
Average (y) 8 8 7
Range* 1m-38y 1m-39y 1m-40y




Patient diagnoses

BC HPN PROGRAM - ADULT DIVISION — ACTIVE PATIENT SUMMARY

PRIMARY DIAGNOSIS FOR HPN

2013/2014 P13
on Mar 31/14)

2014/2015 P13
(on Mar 31/15)

2015/2016 P13
(on Mar 31/16)

35 38 (42%)

Short Bowel Syndrome = 8 8 (9%)

majority of patients (73%) > o

JEIEF 12 o 3 3 (3%)

6 7 (8%)

Pseudo Obstruction (without SBS) 5 6 8 (9%)
Intestinal Fistulas 4 8 9 (10%)
Malabsorption 4 5 5 (5%)
Gastroparesis 1 3 3 (3%)
Mechanical Obstructions 0 1 2 (2%)
Scleroderma 2 2 2 (2%)
Chronic Pancreatitis 1 1 2 (2%)
Ischemic Bowel (without SBS) 0 0 1(1%)
Hyperemesis Gravidarum 1 o 1(1%)
Food Protein Intolerance, Pregnancy 0 0} 1(1%)

Note: some patients have multiple diagnoses with complex Gl tracts
* Other: Behcet's syndrome, Neurofibromatosis, Scleroderma, Gardner syndrome, MVA,

Volvulus, Bariatric Surgery, etc.



CVAD complications and risks

CVADs:

— Tunneled: silicone, IVAD: silicone and poly
— PICC: proximal valve, polyurethane

e Occlusion

* Repair — silicone lines RISKS:
High and ongoing due to

chronic illness and
dependence on TPN

* Infection — site, intraluminal, systemi



Program goals

Prevention of/Decreased CVAD complications:
* Hospital admissions for CVAD complications

* C(linical interventions for CVAD complications

— No occlusion, repair, infection, removal, exchange or
replacement

— Vessel preservation/catheter salvage



Save the line

CATHETER SALVAGE

* Not just your basic “CVC insertion” - azygous, IVC, smaller
vessels, tunneled on abdomen/non-conventional

* Vessel depletion — venous stenosis, multiple thromboses,
compromised circulation

e |R, vascular surgery
 +/-anesthesia



The Triple Threat’

Three Each gear drives the
interrelated other forward
processes

»)

top the cycle
to reduce
complications
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2,9,10

Biofilm — the matrix

Dispersion of planktonic bacteria:

Biofiim developmeriti

Contamination .* Colonisation * . 3 J* Speeading > systemic infection
s < Inflammatory host fesponse - =

Biofilm =
#Hsmartslime



Strategies

* Skin antisepsis — targets site infection

* Antiseptic cap — targets infection (intraluminal, PROTECTIVE
cover)

WHAT WE PUT IN THE LINES:

* Taurolidine lock — targets infection (intraluminal)

* Heparin lock — targets occlusion (anticoagulant)
 T-EDTA lock - targets infection, occlusion + biofilm



New strategy

Tetrasodium EDTA 4%

e Current patients: History of 2 or more CLABSIs while on home
TPN (“high risk”)
* Lock CVAD for approx. 8 hours/day (more if not on daily TPN)



What is EDTA?

Ethylene diamine tetra acetic acid

* Chemical used for industrial and medical purposes = anti-biofilm
(eradicates and prevents)

 Amino-carboxylic acid that is colourless, water-soluble

 “Industrial” =i.e. keeps pipes/plumbing clean of biofilm; works against “hard
water” (calcium++, chelates); common in shampoo, soap, cleaning agents;
preservative / antioxidant in canned foods to prevent oxidation

 “Medical” =i.e. anticoagulant in lavender-top tubes for blood sampling (CBC-diff);
chelation therapy for heavy metals (lead or aluminum toxicity)



CVAD Lock Solutions ™™

Saline

Heparin ' X X

Citrate 4% \') \') Vv

Citrate 4% w/ 30% ethanol \ v \'/

Ethanol 70% X Vv \'A

Antibiotic cocktail* X \'/ \'A
Taurolidine X \'} \'A
CathFlo (tPA) X X X

Tetrasodium EDTA 4% Vv Vv Vv \ vV >




Support in the literature”

On EDTA: “... some advantages over antibiotic locks:
N 16 1751100 no reported bacterial resistance, low industrial costs,
]VA oo seeeere ability to prevent catheter occlusion.”

ISSN 1129-7298 REVIEW

Evidence-based criteria
use of the most appropriate lock solutions for central
venous catheters (excluding dialysis catheters):

a GAVeCelT consensus

Mauro Pittiruti?, Sergio Bertoglio?, Giancarlo Scoppettuolo?, Roberto Biffi®, Massimo Lamperti®, Alberto Dal Molin®,
Nicola Panocchia?, Nicola Petrosillo®, Mario Venditti’, Carla Rigo®, Enrico DelLutio®

On biofilm eradication:
“Another strategy relies on the use of
cation chelators (such as EDTA) that

destabilizes the (biofilm) matrix. “

APMIS 125: 365-375

REVIEW ARTICLE

Central venou

stand in 2(

MARIE GOMINET,"? FABRICE COMPAIN,** CHRISTOPHE BELOIN* and DAVID LEBEAUX "

IService de Microbiologie, Unité Mobile de Microbiologie Clinique, Assistance Publique-Hopitaux de Paris,
Hopital Européen Georges Pompidou, Paris; *Université Paris Descartes, Paris; *Service de Microbiologie,
Assistance Publique-Hopitaux de Paris, Hopital Européen Georges Pompidou, Paris; and *Unité de
Génétique des Biofilms, Département de Microbiologie, Institut Pasteur, Paris, France



Support in the literature’

On CVAD locking for therapeutic and prophylactic purposes (for
CLABSI): Use in patients with long-term CVADs, patients
with a history of multiple CRBSIs, high-risk

patient populations . ()

sjon Therapy
St‘:t::afds of Practice Antiseptic locking solutions

include ethanol, taurolidine, citrate, 26%
sodium chloride, methylene blue, fusidic
acid, and ethylenedia- minetetra-acetic

acid (EDTA) used alone or
in numerous combinations. (1)




What T-EDTA 4% strikes™”

Organism ID T-EDTA Tri Sod.Clitrate Organism ID T-EDTA Tri Sod.Clitrate
Gram negative % conc. % conc. Gram positive % conc. % conc.

68 Klebsiella 0.05 > 6 S24 Staph epidermidis 0.05 S
128 Klebsiella 0.05 >6 31 Staph epidermidis 0.05 5

17 Klebsiella 2 >6 301 Staph Xylosis 2 4
250 E.coli 1 > 6 300 Staph capitis 1 S
137 E.coli 0.05 >6 J46 Staph lentis 0.05 6
292 Enterobacter 0.05 >6 S24 Staph capitis 0.05 6
190 Enterobacter 0.1 >6 R8 Staph simulans 0.1 3
J22 Enterobacter 0.05 >6 728 Staph aureus 0.05 2
120 Ps aeruginosa 0.8 >6 R57 Staph aureus 0.8 >6
J26 Ps aeruginosa 0.05 >6 S13 Staph aureus 0.05 5
177 Acinetobacter 0.05 >6 R64 MRSA 0.05 6
J44 Acinetobacter 0.05 >6 R51 MRSA 0.05

R16 Proteus mirabilis 1.5 > 6 R92 MRSA 0.05 >6
R81 Proteus vulgaris 0.8 > 6 S93 MRSA 0.05

R26 Proteus mirabilis 1.5 >6 J67 MRSA 0.05




Safety Profile of T-EDTA 4% Sterile Catheter Lock Solution’

Chelation dose (max)

Chelation dose (min)

EDTA 4% dose

2 lumens 1llumen

EDTA dose in mg/kg




Outcomes so far

Time on therapy 8.5 years 12.3 mths
(7mth-25 yrs) (1-12.3mths)

# lines in past 12mths 19 (1-2) 2

# infections in past 12mths 16 (0-4) 7

# occlusions part 12mths 11 (0-4) 0

(*required alteplase)

# inpatient days past 12mths 161 (0-90) 40 (3-37)

# patients on Swab Cap 11 23

# patients on Taurolidine 6




Outcomes so far

Female - Jan. 3
July 3

Staph aureus (exit site, skin only)
Staph aureus

Female - Feb. 27

Wickerhamomyces anomalus
Klebsiella pneumonia

Male - April 12 Enterobacter clocae complex (peripheral only, CVC not
removed)

June 26 Esherichia hermanii, yeast, stenotrophomas maltophilia
(CVC removed, replaced)

Male - July 13 Pseudomonas aeruginosa (exit site, skin only)

Female - July 25

Enterobacter cloacae
Klebsiella oxytoca




Limitations

How sick they are - chronic illnesses, high risk for infection
(non TPN-related), other primary source of infection (MBI-
LCBI)

Compliance, general hygiene

Effect of strength and dexterity —not available in pre-filled
syringes currently

Use of other IV meds in CVADs — multiple access



The Triple Threat’
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Summary

* Thereis evidence to support the strategy of T-EDTA 4% for a
lock solution to combat the Triple Threat of occlusion,
bacterial colonization and biofilm formation .

* Current results are promising — data tracked prospectively on
incidents of occlusion and infection, +/- intervention and
removal/replacement of the CVAD.

 T-EDTA 4% is useful for all patients with CVADs - bacteria
does not make the differentiation between patients or types
of CVADs



Tetrasodium EDTA: A Non-Antibiotic Antimicrobial Lock Solution Effective
Against Clinically Relevant Microbes Isolated From Central Venous Access Devices.

s o LBF, Hamsra , Crocidord G, Koster W, Allan B, Laesse, C* and White AP
El SterileCare Inc. 16 ABitate Parkeay, Seite 600, Markham Outario Cinada :

Tetrasodium EDTA: A Non-Antibiotic Antimicrobial Lock Solution Effective
Against Clinically Relevant Microbes Isolated From Central Venous Access Devices.

Liu F, Hansra S, Crockford G, Koster W, Allan B, Lainesse, C* and White AP. .y
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