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Evoluce zatek

¢ od heparinu k fyziologickému roztoku a z
néj utikame k taurolidine a EDTA




Cemu jsme se dosud venovali (snad) dostatecne

Distalni porci katetru
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Initial negative p wave
deflection

Navigacni systémy — UZV, I-EKG, skia, bubble
test, metodika adekvatniho proplachu s
dodrzenim pozitivniho tlaku pfi odpojovani
od katetru

-

Vystupu katetru

Bezstehova fixaxe, kryci
materialy, antisepse, tkanové
lepidlo



Cemu se U? vénujeme méné?

Vétsinové porci
katetru, ktera je
zavedena
intraluminalné




Zatky do katetru

@® 5

V PREVENC] V TERAPII



ldedlni zatka

Zabrani okluzi

Zabrani katetrove infekci




Latky podavané ve forme zatek
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Tvorba biofilmu zahy
po zavedeni katetru

* Biofilm je mikrobialni
spolecenstvi spojené s
povrchem katetru, ulozené v
matrix extracelularnich
polymerickych substanci
nebo glykokalyx

* Mikroorgsnismy se dale
vyskytuji i volneé v
tzv.planktonické formé



Tvorba a vyzravani biofilmu
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V. Active dispersal I. Attachment

IV. Mature Biofilm formation Il. Colonization

lll. Development

© protein e lipid = nucleicacid $polysaccharide =@ microorganism

Yin W, Wang Y, Liu L, He J. Biofilms: The Microbial "Protective Clothing" in Extreme Environments. Int J Mol Sci. 2019 Jul 12;20(14):3423. doi:
10.3390/ijms20143423. PMID: 31336824; PMCID: PMC6679078.



Staph.aureus
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coagulation factors and
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Wang L, Jia L, Jiang A. Pathology of tissue with a flap valve
catheter-related complications: what we effect Venous distal hole
need to know and what should be
discovered. Journal of International Blood flow

Medical Research. 2022;50(10). . - .
0:10.1177/03000605221127890 Pathology of fibrin sheath formation
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Fenomeén fibroblastického rukavu
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Moznost aplikace formou zamku do zilniho vstupu — dnes zlaty standard

Taurolidi

Preventivneé i v terapii katetrové infekce

>

Derivat AMK taurinu, metabolizovan pres taurinamide a taurultam az na
taurin, oxid uhli¢ity a vodu (netreba odsavat z katetru)

NU — nauzea, dysgeuzie, erytém obliéeje



Mechanismus ucinku taurolidinu

Vazba hydroxymethylové skupiny na murein v bakterialni sténé a s amino and
hydroxylovymi skupinami endotoxin( a exotoxinu

denaturace komplexu polysacharid( a lipopolysacharidd, ireverzibilni rozpad
bakteridlni stény, inaktivace toxin(

Siroké antimikrobialni i antimykotické G&inky, nevznika rezistence (U&inny i na
kmeny rezistentni k meticilinu a vankomycin, plsobi proti mykobakteriim,
studovany ucinky antivirové

U&inky imunomodulaéni (inhibuje TNF a IL-1), protinddorové (urychleni
apoptozy, inhibice angiogeneze, inhibice adherentnich molekul)




PRODUCT INGREDIENTS RECOMMENDED FIELDS OF APPLICATION
'. ! 1 I lE - taurolidine - dialysis
a uro o c - 4 % citrate - oncology
- parenteral nutrition
-ICU
1L - taurolidine - oncology
TauroliOck i | .
-4 % citrate - parenteral nutrition

- 100 IU/ml of heparin

-ICU

HEP - taurolidine - dialysis
TauroLockss | oo
- 500 IU/ml of heparin
™ T - -
winm - taurolidine - dialysis
’Ih MVOLO c 25000 - 4 % citrate - oncology

- 25,000 IU of urokinase

- parenteral nutrition

Nutril.ock

- taurolidine

- parenteral nutrition



V CR TauroSept a fada TauroLock
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KiteLLock™ 49, Sterile Catheter Lock Solution

* predstavuje novy typ roztoku, ur¢ené¢ho k zachovani pruchodnosti centralnich
Zilnich katetr(i, sniZzuje riziko infek¢nich 1 trombotickych komplikaci

roztok EDTA (ethylendiamintetaoctové kyseliny)

* Moznost pravideln¢ péce o intraluminalni porci katetru

Efektivita prokdzana u pacientii s malignim onemocnénim, na parenteralni vyZzive,
v pediatrické populaci

plusobi na vSechny klinicky vyznamné patogenni bakterie vé. MRSA a VRE,
Candidy

Reference: 1.Hill, J., et al., Efficacy of 4% tetrasodium ethylenediaminetetraacetic acid (T-EDTA) catheter lock solution in home parenteral nutrition patients: A quality
improvement evaluation. J Vasc Access, 2020 2. The Joint Commission. Central Line-Associated Bloodstream Infections Toolkit and Monograph. Retrieved from
https://www.jointcommission.org/resources/patient-safety-topics/infection-prevention-and-control/central-line-associated-bloodstream-infections-toolkit-and-
monograph/ 3. Moureau, N., et al., Central venous catheters in home infusion care: outcomes analysis in 50,470 patients. J Vasc Interv Radiol, 2002. 13(10): p. 1009-16.
4. Liu, F., et al., Tetrasodium EDTA Is Effective at Eradicating Biofilms Formed by Clinically Relevant Microorganisms from Patients’ Central Venous Catheters.
mSphere, 2018. 3(6). 5. Quirt, J., et al., Reduction of Central Line Associated Bloodstream Infections and Line Occlusions in Pediatric Intestinal Failure Patients on

Long-Term Parenteral Nutrition Using an Alternative Locking Solution, 4% Tetrasodium Ethylenediamine Tetraacetic Acid (EDTA). JPEN J Parenter En ngg%s i
2020. A PERMANENTNi
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U&inky 4% EDTA

Antikoagulacéni - vazba vapniku pro vnitrni a vnéjsi cestu koagulace,

redukce adhezivni a agregacni kapacity trombocytd, Cini fibrin
nachylnéjsi k denaturaci

Antibakterialni - inhibuje rust bakterii a Candida spp. destrukci
bakterialni stény

Zabranuje tvorbé biofilmu - vyvazanim dvojmocnych kationtd,
nezbytnych v matricové strukture extracelularniho polymeru biofilmu
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* Efficacy of 4% tetrasodium ethylenediaminetetraacetic acid (T-EDTA) catheter lock solution in
cancer patients with venous port and persistent withdrawal occlusion (V. Manasek, L. Olosova, G.
Nyars, |. Kocianova, K. Drdova, A. Chybova)

e Pacienti s PWO —indik. echo bubble test (BT). Pfi pozitivité mechanicka disrupce (MD). Pri
neuspéchu aplikace KiteLock na 48 hodin.

* BT negativni - kontrastni skia, nasledné MD a pfip. KiteLock
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Introduction

Persistent withdrawal occlusion (PWOQ) is a
specific catheter malfunction characterized by
the inability to withdraw blood through the
device. The most common cause of PWO in
ports is the presence of a fibroblastic sleeve
(FS). The method of choice to verify the correct
position of the catheter is the
echocardiography with the performance of
what is known as the bubble test (BT).
Mechanical disruption (MD) of the FS can be
used to restore aspiration; we have newly
focused on the possibility of using T-EDTA for
solving PWO. The effectivity of T-EDTA was
already proven in preveting occlusions by
targeting the triple threat (clots, biofilm,
microorganisms).

Methods

All patients referred for PWO underwent BT. In
the case of BT positivity, an attempt was
subsequently made to mechanically disrupt the
occlusion of the catheter with a syringe of
saline. If the patency was not restored, we
administered the T-EDTA lock solution for a
minimum period of 48 hours. Only in the case
of BT negativity, we performed contrast
fluoroscopy. A longer fibroblastic sheath was
found, making the BT negative. These patients
were also indicated for MD and T-EDTA
administration, as applicable.
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Efficacy of 4% tetrasodium ethylenediaminetetraacetic acid (T-EDTA) catheter lock solution in
cancer patients with venous port and persistent withdrawal occlusion

Results

A total of 58 patients with PWO were evaluated. In 46 cases the BT was
positive, confirming the presence of a catheter nearby the cavoatrial
junction. After repeated flushes of saline, the blood aspiration was restored
in 22 cases. If the atempts failed (24 cases), T-EDTA was applied. After 48
hours, catheter’s pattency was restored in all cases. In 12 patients with
negative bubble test, fluoroscopy with contrast media was performed. A
longer FS was found in all patients. However, in 4 cases the mechanical
disruption of the FS was successful, in 8 cases T-EDTA was administered as a
48 hours lock of the port. In 6 cases the blood withdrawal was enabled. In 2
cases the T-EDTA failed, but after the infusion of 2mg of alteplase the
pattency was restored. The success rate of T-EDTA was in 93.8% of cases. We
have not recorded any adverse drug reactions.
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V.Mariasek, L.Olosova, G.Nyars, |.Kocidanova, K.Drdova, A.Chybova. Oncology Center, Agel Hospital Novy Ji¢in, Czech Republic

Conclusions

Echocardiography can be used elegantly to
confirm the correct position of the catheter. The
occlusion can then be successfully solved by
administering saline solution in a syringe with a
smaller volume; in case of insufficient effect, this
can be done by administering T-EDTA lock
solution, which proved to be highly effective in
our group. T-EDTA can be used not only for
prevention, but also for solving the PWO
phenomenon.
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Transthoracic apical four-chamber view: placement of the probe (a),
visualization of the heart chambers (b), and visualization of the microbubbles
in the right atrium (c). La Greca et al_, JVA 2021.
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Subxiphoidalni projekce

Pericardium




Apika

ni 4-dutinova projekce
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Princip mechanické disrupce fibroblastického
rukavu

Nejprve pretlakova aplikace FR flush metodou s pokusem o disrupci
fibroblastického rukavu

Aplikace FR 10 ml strikackou...pak 5ml strikackou...pak 2ml strikackou...za
pravidelné aspirace

Jde-li pouze o pritomnost mechanické zatky (bez trombu), velmi Casto je
tato metoda Uspésna + plati: ¢im drive to resim, tim vyssi je Uspésnost!
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Perzistujici okluze po disrupci

Fibroblastic sleeve jiz pokrocily, Casto v pripadé, ze se neresi problém s
aspiraci dlouhodobé

Jde o kombinaci fibroblastického rukavu a trombotickych
zmen....srazeniny na distalni porci katétru? Mezi zevni porci a rukavem ve

falesném lumen?
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Ucinnost KiteLock v reseni okluzi

58 pacientu - u 46 BT pozitivni, v 22 pripadech uspésna MD
U 24 pacientu podan KiteLock na 48 hodin — priichodnost obnovena ve vSech pripadech

U 12 pacientu BT negativni, u vSech pacientu zj. fibroblasticky rukav. Ve 4 pripadech MD Uspésn3,
u 8 pacientl podan KiteLock, ve 2 pripadech selhani. T-EDTA acinnost v 93.8% pripadu

U&inny i u pacienta s trombem na konci katetru (jediny pfipad)

Eradikace Candida glabrata v portu (jediny pripad)

To byly 4 mésicni zkuSenosti do 3/2024.

V 3-5/2024 zjistujeme recidivy okluzi (ve srovnani s LD trombolyzou)
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Indikace KiteLock dnes

 Dominantné v primarni prevenci — u koho? VsSichni onko pacienti?
Imunosuprimovani? Pacineti na PV?

e Sekundarni prevence — po zprichodnéni katetru s PWO

* V terapii infekce - jevi se velmi potentni

 V feSeni okluze (?). Jaké mame moznosti reSeni po neuspésné mechanické
disrupci?

» Aplikace Actilyse 2mg/50 ml FR inf./2hod

»Z4atka TauroLock U25.000

> Zatka KiteLock

SPOLECNOST
PRO PORTY )
A PERMANENTNI
KATETRY



Dekuji za pozornost




