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Why we need local practice guideline for HD CRBSI

Different pattern of pathogens

Different bacterial resistance

Different of catheter usage

Different workloads in HD units

Different health culture

Different locations of HD centers. In hospitals or freestanding.
Different economy and access to health care system and insurances
Different RRT selection.

Different mortality rate in Iranian HD patients

Different practice guideline between Europe and US
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Introduction

IMPORTANCE OF HEMODIALYSIS ACCESS INFECTION
A 8 million CKDpatients and 50000 HD patientsin Iran

A The100000 billion rials = 200,000,000 $ costto carefor ESRDpatientsin Iran.

A Hospitalizationrate is twice per yearfrom cardiovascularand infection problemsand adds 0.8 %
expenseof care for everydayadmission.

A Mortality of HD patients is 17%per yearand infection is the secondcause of mortality. Catheter
related bloodstream infections are the most serious of infections

A Riskof infection and related mortality is much higherin TCG(TunneledCuffCatheter)than AVG
(Arteriovenouggrafts) and arteriovenousfistulae (AVFS).

A 80%of patient Starting dialysis useTCCas their first access
A 20%of hemodialysis patients use TCC as maintenance access

A 40 % of patients dialyzed in Iran use TCC as maintenance access
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Conseqguences of over usage of TCC in lraf0¥s)

V Doubling the rate leads tden times more infection
V50000 patients that 20000 on TCC.
V At least2 CRBSI annually leads td0000 infection events per year

V At least10 % need hospital admission, witHOO0 admissions with serious
complicationsper year.

V High rate of morbidity especially metastatic infections and mortality {imes more
mortality than grafts or AVFs).

V More infections mean more emergence of resistant pathogens.

x The most obvious measure that would reduce the frequency of cathetefated
bacteremia is todecreasethe number of patients using a dialysis catheter.
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Introduction

Hemodialysis Catheters

Non-tunneled, non-cuffed catheters Tunneled, cuffed catheters
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Introduction

CATEGORIES OF INFECTION ASSOCIATED WITH CATHETERS

Infection is the secondleading causeof death in dialysis patients, with .

Alnfection associatedwith TDCs
be classifiedinto three
categories

A Exitsite infection,

A Tunnelinfection

A Catheterrelated bloodstreaminfection 8 CRBSI
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EXIT-SITE INFECTION

A

A

Definition : culturepositive inflammationexternalto the cuff,
localizedto the exit site, not extendingabovethe cuff

It is characterizedby localizedredness, crusting,and a variable
amount of exudate

If the patient also has systemic symptomssystemicinfection should
be suspectedand blood cultures should be obtained

If the blood cultures are positive,the case should be
classified asa CRESIrather than an exitsite infection
Management:

A Local: Mupirocin if failed and increasing drainage systemic
AB

A In the case of response failure, exchange  with the
creation of anew exit site or removal if that is feasible

Theyshould be monitored for the developmentof tunnel infection or
systemicsymptomssuggestingthe appearanceof a CRESI
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TUNNEL INFECTION

A Definedas culture-positiveinflammation within
the cathetertunnel internal to the Dacroncuff
with a negativeblood culture

A Involvementof the tunnel belowthe cuff is
commonlyseen as part of the exitsite infection

A It is a seriousproblembecausethe catheter
movesback and forth within this portion of the
tunnel and there is direct communicationwith
the bloodstream(anabscesswith a foreignbody
within it)

A Treatment:catheterremovalalongwith

parenteralantibiotics chosenaccordingto
culture results

Tunnellnfection
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MICROBIOLOGY OF ACCESSRELATED INFECTION

AGramypositive organismsare responsiblefor most
catheterrelated

Infections

A Staphylococcalnfection, both coagulasenegativeand S. aureus,
accountsfor 40081%of casesin reported studies (MRSAs common)

AGramnegative ( onethird) :Entrobacter&
pseudomonas

APolymicrobial: 15%
ACandida5%

12-15 December 2023 . Homa Hotel, Tehran



of Nosocdmi.al_
e In Shiraz
> .




International Congress of

Nephrology, Dialysis

and Transplantation
(ICNDT)

12-15 December 2023

Homa Hotel, Tehran
Ahmad Tara M.D.

SUMSShiraz,Iran

\0\.\




Antimicrobial resistance

|Isolation & identification

surveillance

Alsolates were recovered from blood samples incubated
the. ' / ¢ 9/ u

V Identificationof bacteria was done by
biochemical differentiation

AAPIb i o M® & Pheanix BD
Instrument

ASusceptibility testingvas performed by disk
diffusion according to CLSI(Clinical & Laborators
Standards Institute) criteria & Phoenix BD
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Microbiology laboratory information Antimicrobial resistance
registration system surveillance

WHONET

The microbiology laboratory database software.
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Shiraz
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Periodical Report

Antibacterial Susceptibility Patterns

(2001-2004)
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Professor Alborzi Clinical Microbiology Research Center
Shiraz University of Medical Sciences

: : Antimicrobial resistance
< Publish Surveillance Results > surveillance

Periodical Report of Antimicrobial Susceptibility ir

Periodical Report Antibacterial
Susceptibility Patterns

Antibiotic — Susceptibility Profiles of Bacterial
Pathogens Causing Bloodstream Infections in
Shiraz Periodical report
March 2020 — March 2022 (1399-1400)
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Misdiagnosis In lab !
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" Iranian
Journal of

e ¢

Volume 7 Number 3 (June 2015) 127-135
Nosocomial Infections: Multicenter surveillance of antimicrobial

resistance profile of Staphylococcus aureus and Gram negative rods
isolated from blood and other sterile body fluids in Iran

Bahman Poorabbas!, Jalal Mardaneh', Zahra Rezaei', Mehdi Kalani', Gholamreza Pouladfar!,
Mohammad Hasan Alami?, Jafar Soltani’, Ahmad Shamsi-Zadeh*, Shahram Abdoli-Oskooi®,
Mohammed Jafar Saffar®, Abdolvahab Alborzi'”

Seven major teaching hospitals located 1n
different geographic areas of Iran ( Shiraz, Tabriz,
Sari, Mashhad, Sababdah, Ahwaz, Istahan) 1n
collaboration with the professor Alborzi clinical
Microbiology Center (PACMRC), participated in
this multicentre collaborative study over the period
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Table 1. Frequencies of 1solates obtained from positive sterile body fluid cultures i different cities (N=858).

City
Shiraz Sari Tabriz Mashhad Sanandaj Ahwaz Esfahan Total
Gram positive cocci (N=224)

S. aureus 54(24%) 11(5%)  35(15.5%) 1(0.5%) 36(16%) 85(38%) 2(1%) 224

Gram negative bacilli (N=634)
Klebsiella spp. 22(15%)  47(32%)  12(8%)  31(21%) 16(11%)  8(5%) 12(8%) 148
E. coli 36(24.5%)  3927%)  13(9%)  25(17%)  21(14.5%)  2(1%) 10(7%) 146
Serratia spp. 11(10.5%)  17(16%)  5(5%)  16(15%)  33(31.5%) 22(21%) 1(1%) 105
Enterobacter spp. 8(21%) 14(37%)  2(5%) 2(5%) 5(13.5%)  4(10.5%)  3(8%) 38
Pseudomonas spp. 1920%)  45(47.5%) 5(5.3%) 16(16.8%)  4(4.1%) 3(3.2%) 3(3.2%) 95
Acinetobacter spp. 20(30%) 4(6%) 1(1.5%) 24(35.5%)  5(7.5%) 3(4.5%) 10(15%) 67
Stenotrophomonas spp. 5(14%)  10(28.5%) 1(3%) 14(40%) 1(3%) 3(8.5%)  1(3%) 35

Total 175 187 14 129 121 130 42
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The most common pathogenic bacteria Isolated from Bloodstream Infections,
In five Episodes, Shiraz, Iran

Klebsiella sp.% [
SR I0COCCUS SP. 6
Escherichia coli% [
ACINEIobACter SP. % | -
ENtErococcus Sp. % | —.
P eUOIMONAS S, e

Achromobacter sp.% =

St enotr opm—
0 5 10 15 20 25 30

35

m 2020-2023m 2017-2019= 2014-2016m 2011-2013m 2008-2010

12-15 December 2023 . Homa Hotel, Tehran



Rates of Sensitivity to Different Antibiotics Tested against
1292strain of Escherichia colstrainslsolated from Bloodstream Infections,
In five Episodes, Shiraz, Iran
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% Resistant (invasive isolates)

Antibiotic Resistance of £schrerictria coli

100
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Australia India South Africa United Kingdom United States
@ Carbapenems “" Fluoroquinolones
@ Aminopenicillins @ cCephalosporins (3rd gen)
@ Aminoglycosides 7 Piperacillin-tazobactam

@® Amoxicillin-clavulanate

Center for Disease Dynamics, Economics & Policy (cddep.org)
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Rates of Sensitivity to Different Antibiotics against
925strain ofKlebsiellaspp. Strains Isolated from Bloodstream Infections,
In five Episodes, Shiraz, Iran
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Rates of Sensitivity to Different Antibiotics Tested against
1294strain ofPseudomonas$p.lsolated from Bloodstream Infections,
In five Episodes, Shiraz, Iran
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Antibiotic Resistance of Pseudomonas

aeruginosa
—~ 100
vl
=
o
O
e
o 75
=
&
> THECEN‘I’ERFOI
1=
S
X%
E | I I
< il al il il
&l & alli i
Australia India South Africa United Kingdom United States
' Amikacin ¢ Aminoglycosides
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@® Piperacillin-tazobactam
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Rates of Sensitivity to Different Antibiotics Tested against
874 Strainsof AcinetobacterSp.lsolated from Bloodstream Infections,
In Five Episodes, Shiraz, Iran
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Antibiotic Resistance of Ac/netobacter
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Rates of Sensitivity to Different Antibiotics Tested against
1371strain of Staphylococcus sfstrains Isolated from Bloodstream
Infections, In Five Episodes, Shiraz, Iran
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Rates of Sensitivity to Different Antibiotics Tested against
988strains ofEnterococcu$p.lsolated from Bloodstream Infections,
In Five Episodes, Shiraz, Iran
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EnterococcalnfectionsTreatment

V Ampicillin
A the drug of choice for monotherapy of susceptblaecalisinfection

V Vancomycin

A Patients with a penicillin allergy or resistant strains E faecal |Sand E
V Nitrofurantoin: faeciumare
A Enterococcatystitis natural Iy
V Linezolid (intrinsically)
A VRE resistant to

V Combination therapy cephalosporins

A a cell wall active agentdg ampicillin, vancomycin) and an aminoglycosideg gentamicin,
streptomycin)
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PATHOGENESIS:
BIOFILM INFECTION

A More than 99.900f bacteriagrow asaggregated
Y Wa S communitteSaitachedto surfaces, rathe
thanas@ W LI | yot fie@fipaking eesin liquid

A Within afew secondsphenotypicchangesn the
bacteriaremarkablyalter protéin expressiorto
further produceadhesionghat irreversiblyanchor
the cellto the surface

A Themicrobialclampsare ABresistant(Biofilm
microorganismsre 100¢1000timesless
susceptibleto antibioticsthan their planktonic

counterparts.

A Heparinis apromoter andcitrate isaninhibitor
of biofilm
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Biofilm on

Tunnel infection both surfaces

Contamination
along outer
surface

Endoluminal

Activate Window

The routes of contamination and infection.

(A) The dialysis catheter in the right internal jugular vein. Inflammation at the catheter exit site is defined as exit-site
infection and tunnel infection is defined as inflammation of the tunnel superior to the catheter cuff.

(B) The routes of contamination of the dialysis catheter including contamination along the outer surface of the catheter
and endoluminal contamination

qine
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INCIDENCE OF CRB

A An approximatencidenceof oneto two
episode®f bacteremigercathetetyear

A In onestudyof 472 patientsvho hadnewly
placedtunnelechemodialysisatheters,
CRBSIlsoccurredn 35 percenty three
monthsand54 percentoy six months Judging CRB rate

A Non-tunneledcathetersretwo- to threefold < 1/1000 catheter days — Excellent

1-2/1000 catheter days—Good
thantunneleccatheters 3-5/1000 catheter days— Fair
6-7/1000 catheter days—Poor

= 7/1000 catheter days—Really bad

A 10-fold higher in patients with tunneled
cathetersthan either arteriovenous(AV)
fistulasor grafts

A Metastatic infection rate % specially with
S.aureus

A Septic  arthritis, osteomyelitis,
endocarditisandepiduralabscess

qine
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CLINICAL PRESENTATION

AFeverd7%
ARigorsalone 33%
A20%No fever & rigors

A Malaise

A Encephalopathy

A Hypotension

A Exitsite drainage

A Catheter dysfunction

AMetastaticinfection signs

12-15 December 2023 . Homa Hotel, Tehran

32



DIAGNOSIS

A Afalse-negativediagnosismayincreasepatient morbidityand a false-positive diagnosismay result in inappropriateprescriptionof antibiotics and
unnecessaryprocedures.It promotesthe emergenceof antibiotictesistant pathogensand also generatesexcesscosts.

A Thediagnosisof CRBSIs confirmedby two blood cultures obtained before administration of antimicrobialtherapy. (After AB atone hour the
culture becomesnegativein 60%)

A CDCdefinition:

A Definite bloodstreaminfection: the same organism froma semiquantitativeculture of the cathetertip (>15 colonyforming units per catheter
segment)and from a peripheralor catheter blood sample ina symptomaticpatient with no other apparent source ofinfection.

A Probablebloodstreaminfection: defervescenceof symptomsafter antibiotic therapywith or without removalof catheter, in the setting in
which bloodcultures confirm infection, but catheter tip does not (or cathetertip does, but blood cultures do not) in a symptomaticpatient
with no other apparent source oinfection.

A Possiblebloodstreaminfection: defervescenceof symptoms afterantibiotic treatment or after removalof the catheterin the absenceof
laboratoryconfirmation of bloodstreaminfection in a symptomatic patient withno other apparentsource of infection.

A Followup culture should only be taken after one week of completionof ABtherapy. A new tunneled catheter should not be placed until after

blood cultures are negative in patients with CRBSI due to Staphylococcus aureus and Candida, and preferably (when feasibtggtions
with other organisms
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KDOQI

KIDNEY DISEASE OUTCOMES
QUALITY INITIATIVE

National Kidney Foundation

KDOQI CLINICAL PRACTICE GUIDELINE FOR VASCULAR
ACCESS: 2019 UPDATE
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TREATMENT

V Two strategies:

1. Antimicrobial therapy for systemic infection

ATreatment of cathetaelated bacteremia with systemic antibiotics alone
(without catheter removal) is relatively ineffective in eradicating the source of
Infection.

Aln several large clinical series, clinical cureimy 22% to 37% of patients.

2. Treatment of the cathetassociated biofilm as the source of
Infection
A Catheter removal:
A Immediately in Temporary catheters and sometimes in CTC.
ACat heter exchange 66save the site |
AAb lock solution

f ol 5 .
A,
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Insufficient penetration of systemic vancomycin into tiieermCathumen-NDT2000
B BastanjJ Minton S Islam

vancomycin concentration in the

V Methods. We compared serum and intralumer@aB{0 . n8 aspirate from the venous port of thevenous hulD.2+n dcfinl in non lock
catheter) vancomycin concentration2#chronichaemodialysipatients, with documented
bacteraemiawho had received prior systemic vancomycin therapy Wdtsimilar patients who 5mg In \ 125 6:M o Zml
Lock group

had additionall y4 o ek ei §llihgol gf@eamdmayoiyic heparin
solution) after eacthaemodialysisession. recent locks

V Results.Despite serum vancomycin concentratioidf 2 gnlin each %Eoup, the vancomycin
concentration in the venous hub of the catheter was( .€6gnl in the former group, in
sharp contrast th25.6N1 2 gnl in the latter group.

V In the ir&/itro experiments, threBermCathdilled with standard heparin solution were incubatt
for4 & inl 0@l of plasma containing @ ¢ml of vancomycin Vancomycin concentration in
each portvas0.2\0 . e1gnl in the aspirated samples

V Finally, twoPermCathdilled with the standard heparin solution were incubated f@r in1 O ral .
of plasma containing @ ¢ml of vancomycin, after which the catheters were sectionégtiat
intervals. Only thelistal4 cm of the cathéters had vancomycin concentratior&sasfd5e gml,
the remaining segments had levéls . e 5gnl.intraluminal

serum vancomycin concentration Div = Anl
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https://pubmed.ncbi.nlm.nih.gov/?sort=date&term=Bastani+B&cauthor_id=10862643
https://pubmed.ncbi.nlm.nih.gov/?sort=date&term=Minton+J&cauthor_id=10862643
https://pubmed.ncbi.nlm.nih.gov/?sort=date&term=Islam+S&cauthor_id=10862643

N.13171118
: i.or /10.2215/C]
:chael Allon _613,2019. doi: https:/ /doi.org
Crystal A Earrington and Mlél' 1 ] Am Soc Nephrol 14 611-6%>
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Diagramil:managementof
hemodialysisPaitientwith CRBSI

In the rare case of a patient with CRBSI who has no

alternative sites for placing another dialysis catheter, We
continue systemic antibiotics and an antibiotic lock
indefinitely without catheter removal.



Systemicantibiotic and catheterlock

Systemic antibiotic

Catheter lock

Empiric antibiotics

Vancomycin 20 mg/kg loading dose infused over the
last one to two hours of hemodialysis (HD) and
ceftazidime 1 gm immediately after HD

Continue vancomycin 1 gm over the last hour of each
subsequent HD session and ceftazidime 1 gm
immediately after HD while awaiting blood culture
results and antibiotic sensitivities

Daptomycin 9 mg/kg given over the last 30 minutes
of HD may be used as an alternative to vancomycin
in vancomycin-allergic patients or in cases of
vancomycin-resistant enterococci (VRE)

Gentamicin 1 mg/kg following HD may be used as
an alternative to ceftazidime, but carries a substantial
risk of ototoxicity

Vancomycin/ceftazidime/heparin: Vancomycin (1 mL
of 5 mg/mL in normal saline solution) plus ceftazidime
(0.5 mL of 10 mg/mL in normal saline solution) plus
heparin (0.5 mL of 1000 units/mL solution)

Gram negative bacteria

Ceftazidime 1 gm immediately after HD

Ceftazidime/heparin: Ceftazidime (1 mL of 10 mg/mL
in normal saline solution) plus heparin (1 mL of 1000
units/mL solution)

Methicillin sensitive
Staphylococcus aureus

Cefazolin 2 gm immediately after HD

Cefazolin/heparin: Cefazolin (1 mL of 20 mg/mL
in normal saline solution) plus heparin (1 mL of 1000
units/mL solution)

Methicillin resistant
Staphylococcus aureus

Vancomycin 1 gm infused over the last hour of HD,
or daptomycin 9 mg/kg over the last 30 minutes of HD

Vancomycin/heparin: Vancomycin (1 mL of 5 mg/mL
in normal saline solution) plus heparin (1 mL of 1000
units/mL solution)




Managemenbf HD cathetewith suspecte@€RBSI according
to pathogen

Tunneled HD catheter

with suspected CRBSI

Obtain blood cultures from catheter and peripheral vein or
. bloodline if peripheral vein not feasible

Empiric antibiotics
+ Antibiotic lock
A A y
Resolution of bacteremia/fungemia | | Persistent bacteremia/
PNCHORNE DO CLp s and fever in 2-3 d fungemia and fever
| |
v v v v v
Stop Coagulase- Gram-negative | | Staphylococcus Remove CVC
antibiotics W“g""“"m bacill aureus Manm'*m'
]
: — = —
Antibiotic 10-14 d Antibiotics x 10-14 d G"m"c Administer
Retain CVC, continue | | Retain CVC, continue Remove CVC antibiotics x 4-6 wk
antibiotic lock antibiotic lock AND Jook for metastatic
OR OR antibiotic x 3 wk A"'“""s‘e'mga' infections
Guidewire Guidewire if TEE is negative mm e (thrombosis,
CVC exchange CVC exchange el endocarditis)




ABLOCK
PREPARATION

pharmacypreparationinstructions

Storage & Stability:?

Pharmacy Technician Preparation Instructions

Antibiotic Solution final
concentration

Pharmacy preparation instructions

Lock Solution Stability
Vancomycin 72hr at room temp”
Cefazolin 72hr at room temp®
Ceftazidime 7 days at room temp®
Ciprofloxacin T days at room lemp5
Gentamicin 72hr at room temp®
Ampicillin 24hr at room temp®’

Vancomycin 2.5 mg/mL +
heparin 2500 units/mL

Cefazolin 5 mg/mL + heparin
2500 units/mL

Ceftazidime 0.5 mg/mL +
heparin 100 units/mL

Ciprofloxacin 0.2 mg/ml +

heparin 5000 units/mL

Gentamicin 1 mg/mL + heparin
2500 units/mL

Ampicillin 10 mg/mL + heparin
5,000 units/mL

1
2

~o s W

@WiN

QAL e

Dilute 500 mg of vancomycin with 10 mL of NS (50 mg/mL)
Remove 1 mL and further dilute with 9 mL of sodium chloride
resulting in a vancomycin concentration of 5 mg/mL — Label as
“solution A"

Draw up 1.5 mL of 5,000 units/mL heparin into a syringe and mix
with 1.5 mL of solution A (vancomycin 7.5mg) for 3 mL of final
solution

*If a precipitate appears when mixing vancomycin with heparin,
continue agitating the solution for ~10 seconds until the
precipitation resolves

Dilute 500 mg cefazolin vial with 10 mL of normal saline
(50mg/mL)

Remove 1 mL of the cefazolin 50mg/mL solution and further dilute
with 4 mL of NS resulting in a cefazolin concentration of 10
mg/mL — Label as “Solution A”

Draw up 1.5 mL of heparin 5,000 units/mL into a syringe and mix
with 1.5 mL of Solution A (cefazolin 15mg)

Dispense 3mL of the final solution

Dilute 1000 mg ceftazidime product with 10 mL of NS, fora
concentration of 100 mg/mL — Label as “solution A”

Remove 1 mL of solution A (ceftazidime 100mg) and further dilute
with 19 mL of sodium chloride resulting in a ceftazidime
concentration of 5 mg/mL — Label as “Solution B”

Withdraw 1 mL of solution B (5 mg) and further dilute with 5 mL of
NS for a final concentration of 1 mg/mL — Label as “Solution C”
Withdraw 1.5 mL of solution C (ceftazidime 1.5mg) and add 0.3
mL of heparin 1,000 units/mL

QS to 3 mL with NS

Starting with a ciprofloxacin 200mg/20mL vial, withdraw 0.06 mL
of ciprofloxacin solution (ciprofloxacin 0.6 mg) — label as “solution
A"

Add 1.5 mL of heparin 10,000 units/mL to solution A (ciprofloxacin
0.6 mg)

QS to 3 mL with NS

Using 10 ma/mL (2 mL vial) gentamicin, withdraw 1 mL (10mg)
and further dilute with 4 mL of NS for a final concentration of
2mg/mL — Label as “solution A”

Withdraw 1.5 mL of solution A (gentamicin 3mg)

Add 1.5 mL of heparin 5,000 units/mL to the 1.5 mL of solution A,
for a total volume of 3 mL

Dilute 1000 mg of ampicillin in 10 mL of NS (100 mg/mL)
Withdraw 0.5 mL of the ampicillin 100 mg/mL solution (ampicillin
50mg)

Add 1.5 mL of heparin 10,000 units/mL

QS to 5 mL with NS

Dispense 3mL of final solution




Ab lock therapy In treatment of CRBSI

V Same as that we choose for treatment

VIf the patient has a history of or active hepanduced thrombocytopenia,
substitute normal saline for heparin.

V If the volume of the catheter lumen exceasL, the difference in volume
should be made up with additional heparin or normal saline

V Somecentreanay lack Ab locks and continue systemic therapy until the
catheter Is replaced.

V The success rates of antibiotic locks in curing CRBSI were highly
dependent upon the infecting organism the success rate Is .

A90to 100 percent with grarmegative infections

A_BC% pet_rcent with Staphylococcus epidermidis coagutesgative staphylococcal
iInfections

A 60 percent with Enterococcus infections,
A40 percent with S. aureus infections

ol 5 .
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Suspected CRBSI in the outpatient dialysis unit

Suspectad CRBSI in the ocutpatient dialysis unit™®

v

Ara one or more of the following present?
= ESI (eg. pus, new tenderness, or new erythema at the exit-site)
= Suspected metastatic infection {eg, new bone pain, new murmur)
= pPersistent hemodynamic instability/sepsis despite infusion of IV fluids

Yes

¥

1
Mo

¥

= Collect blood cultures *
= Administer empiric IV vancomycin and IV ceftazidime T4
= Refer patient to the emergency department

v

Is urgent dialysis needed
(eg. severe hyperkalemia or
pulmonary edema)?

T 1
Yas Mo

¥

Dialy=ze once through
the infected catheter

v

= Collect blood cultures *

m Jnitiate empiric IV vancomycin and
caftazidime systemically and as an
antibiotic lock 14

= Parform delayed exchange of the
tunneled catheter owver a guidewire ocnice
the patient has been asymptomatic®
for longer than 48 howrs, unless an infection
with 5. aureus or Candida is suspected®

= Follow up blood culture results, tailor
antibiotic therapy. and treat for a total
duration of treatment for 3 weeks¥¥

Our choice of sites for a blood culture sample are: *

= If symptoms dewvelop between dialysis sessions,
then we cbtain 1 sample from the dialysis catheter
and another from the peripheral vein or hemodialysis
circuit while the patient is on dialysis.
If symptoms develop during a diaysis treatment,
then we obtain 2 samples from the hemeodialysis circuit
or 1 from the circuit and ancther from a peripheral wein.
If symptoms dewvelop between dialysis sessions and
dialysis is not planned within the following few hours,
then we cobtain 1 sample from the catheter and ancther
from the peripheral wein. If a peripheral vein sample
cannct be cbtained, then we obtain 2 samples from the
dialysis catheter 10 to 15 minutes apart.

Is an ESI present
{eqg, pus, new erythema, or
naw tenderness at the exit site)?

T 1
Yas No

¥ ¥

= Remove infected catheter

= Place a new tunneled catheter
in an alternative site once the
patient is asymptomatic % for
owver 48 hours, unless the infection
is due to S. aursus or Candida®

Does the patient have a
metastatic infection?

Yas

1
Mo

¥

Does the patient have persistent
hemodynamic instability or
severa sepsis?

T
Yes

¥

1
Mo

¥

= Remove infected tunneled catheter

present

should be placed for dialysis

= Place a new tunneled catheter once presenting
symptoms have resclved % for longer than 48 hours,
except if an infection with 5. aureus or Candida is

= If symptoms persist beyond 48 hours or there is need
for urgent hemaodialysis, then a non-tunneled catheter

= Continue empiric antibiotics until culture results
become available, at which point tailor therapy as
per sensitivities and treat for a total of 3 weeks¥+T

= Administer an antibictic lock with s=ame antibictics
being given systemically and for the same duration &

= Once patient is asymptomatic for at least 48 hours <,
perform a tunneled catheter exchange over a guidewire,

v +

= Continue empiric antibiotics until culture results
become available, at which point tailor therapy as
per sensitivities and treat for a total of 3 weeks¥ ¥1

= Administer an antibiotic lock with same antibiotics
being given systemically and for the same duration&

axcapt if an infection with 5. awreus or Candida is presant®




Prevention

Hemodialysis International 2018

REVIEW ARTICLE

Prevention of hemodialysis catheter
infections: Ointments, dressings, locks, and
catheter hub devices

Review > Clin J Am Soc Nephrol. 2020 Jan 7;15(1):132-151. doi: 10.2215/CJN.06820619.
Epub 2019 Dec 5.

Prevention of Bloodstream Infections in Patients
Undergoing Hemodialysis

Molly Fisher T Ladan Golestaneh 1, Michael Allon ¢, Kenneth Abreo 3, Michele H Mokrzycki 1

Affiliations =+ expand
PMID: 31806658 PMCID: PMC6946076 DOI: 10.2215/CIN.06820619

Patient education

+ Inform of the risks of long-term catheter use

« Catheter reduction planning

+ Consider altemative kidney replacement therapy

options

(P dialysis,
+ Educalion on catheter care al home
how to shower safely

and share

Safety - Dialysis

* Perform hand hygiene observations and share results with

- Perform obeervations of catheter exit-site care and

staff and assess adherence with

Ladan GOLESTANEH, Michele H. MOKRZYCKI*

Division of Nephrology, Department of Medicine, Montefiore Medical Center, Albert Einstein College of
Medicine, Bronx, New York, USA

aseplic tachnique every 3 months
+ Staff education and competency every 6 months

with a decolonization protocol n
patients with a catheter and

prior Staphylococcus aursus
bloodstream Infection

Catheter exit site care

CDC recommendations:

+ Skin antiseptic: alcohol-based
chlorhaxidine (> 0.5%),
povidone—lodine 10%, or 70%
alcobol during dressing changes

+ Topical ointments: povidone—
iodine or polysporin tripie
antibictic cintment application
during dressing changes

Nove! d

therapy:
+ Chiorhexidine-impregnated
dressing changed weekly

12-15 December 2023 . Homa Hotel, Tehran

COC recommendalions:

« Catheter hub disinfection ‘scrub the
hub'; alcohol-based chlorhexidine
(> 0.5%), povidone-iodine 10%, or
70% akohol every tme the cathater
Is connected or disconnected

+ Restricted use of antibiotic locks as
prophylaxis in patiants with history
of catheter use and multiple

E despile

adherence to aseplic technigue

Novel therapy:

+ Antimicrobial basrier cap with
chiorhexidine rod

+ Non-antiblotic lock

gy,

(T
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PROPHYLAXIS

A SystemicProphylacticAntibiotics

A is a commonpracticein someinstitutions, but studieshave
demonstratedthat oral or parenteralantibacterial or
antifungal drugsdo not reducethe incidenceof CRB.

A EXxitSite Infection
A Not for cuffed catheter

A Contaminationof the CatheterHub
A Is the majorfactor(breathing,touching ,longexposure toair)
A Eliminationof nasal colonizationhas little effect
A Mask for nurse and patient
A Hub protocolis veryeffective and important

12-15 December 2023 . Homa Hotel, Tehran
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PROPHYLAXIS

A DailyCatheterSite Care

A Theuse of either povidoneiodine ointment or mupirocinat the exit site until it is healed
has been advocated(CRBwasdecreasedby 78%by topical mupirocin)

A Prolongingthe use of an antibiotic ointment with HD catheters after the site has healed
has not been shownto offer any advantageand increasesthe rate of catheter
colonizationwith Candida

A Cleansingof the Site
A Thesite be cleansedwith chlorhexidine2%with 70%alcohol

A BandageCoveringSite
A Protectfrom infection and immobilization

A Transparent,semipermeablepolyurethanedressingsare verypopular (no differencein
infection rate with gauze)

12-15 December 2023 . Homa Hotel, Tehran a6




PROPHYLAXIS
PROTOCHRORCATHETERARHN THEHEMODIALYSFACILITY

A Thepatient and the nurse doingthe dialysishook-up should weara mask during the entire time that the
catheteris

A Thenurse must weara fresh pair of disposableglovesfor the hook-up procedure

A Usetwo swabssoakedin chlorhexidine2%with 70%alcohol
A Usingone hand graspthe connectionbetweenthe hub and cap with one swab
A Usethe other swabin the opposite handto cleansefrom he catheter connectionup the catheter for 10 cm
A Cleansethe hub connectionand the cap vigorouslywith the first swab
A Removethe capin preparationfor makingthe connection. Do not allowthe hub to touch anythingthat is
not sterile

A Thecatheter hubs should be connectedimmediately. Theyshould neverbe allowedto remain exposedto
the air

A Thisprocedureshould be repeatedat the time the patient is disconnectedat the end of dialysisor for
anyotherreason

A Cathetermanipulation should be kept to an absolute minimum

12-15 December 2023 . Homa Hotel, Tehran a7




Conclusion

Journal of Nephrology
https://doi.org/10.1007/s40620-020-00900-3

ORIGINAL ARTICLE 4.)

Check for
updates

Targeting COVID-19 prevention in hemodialysis facilities is associated
with a drastic reduction in central venous catheter-related infections

Marco Heidempergher' - Gianmarco Sabiu'? - Maria Antonietta Orani' - Giovanni Tripepi® - Maurizio Gallieni'?*®

Received: 25 August 2020 / Accepted: 3 November 2020
© The Author(s) 2020

Study design

2,0

a 1,5

w

5 o

= >

S8 10
Retrospective cohort study in 71 E §
hemodialysis patients using CVC. S 2 S
Catheter related bloodstream Stricter infection prevention E § 0,5 *'
infections (CRBSI) rates during the measures in dialysis units g S
COVID-19 pandemic were compared to ~ during the COVID-19 outbreak =2 & (o 1
the previous year CRBSI rate

m Feb-May 2019 m2019 m Feb-May 2020

Just by strengthening the universal precautions because of the COVID-19 pandemic, the rate of CRBSIs
fell by 80% compared to the whole 2019 and over 90% compared to the same period of 2019.



The Centers for
Disease Control
Core Interventions for

Dialysis Bloodstream
Infection (BSI)
Prevention

Method

. Surveillance and feedback using NHSN

Conduct monthly surveillance for BSIs and other dialysis events using CDC’s
National Healthcare Safety Network (NHSN). Calculate facility rates and
compare with rates in other NHSN facilities. Actively share results with
front-line clinical staff

. Hand hygiene observations

Perform observations of hand hygiene opportunities monthly and share results
with clinical staff

. Catheter/vascular access care observations

Perform observations of vascular access care and catheter accessing
quarterly. Assess staff adherence to aseptic technique when connecting
and disconnecting catheters and during dressing changes. Share results
with clinical staff

. Staff education and competency

Train staff on infection control topics, including access care and aseptic
technique. Perform competency evaluation for skills such as catheter care
and accessing every 6-12 months and upon hire

. Patient education/engagement

Provide standardized education to all patients on infection prevention topics
including vascular access care, hand hygiene, risks related to catheter use,
recognizing signs of infection, and instructions for access management
when away from the dialysis unit

. Catheter reduction

Incorporate efforts (e.g., through patient education, vascular access
coordinator) to reduce catheters by identifying and addressing barriers to
permanent vascular access placement and catheter removal

. Chlorhexidine for skin antisepsis

Use an alcohol-based chlorhexidine (>0.5%) solution as the first-line skin
antiseptic agent for central line insertion and during dressing changes?

. Catheter hub disinfection

Scrub catheter hubs with an appropriate antiseptic after cap is removed and
before accessing. Perform every time catheter is accessed or disconnected®

. Antimicrobial ointment

Apply antibiotic ointment or povidone-iodine ointment to catheter exit sites
during dressing change®



PREVENTION OF HEMODIALYSIS CATHETER INFECTIONS

Antimicrobial Locks

Citrate 7%+methylene

Antibiotic locks Citrate Taurolidine Alteplase 1 mg/ml Ethanol
blue+propylparaben
L Gelntan:cm/ f;::te - 30% citrate - Taurolidine+Citrate - o gt ks
( owmé);:"nll) . (mediium dose) 4% (high dose)
Gentamicin/ o Taurolidine
= ;
Citrate or heparin | b ) ° — +Citrate 4% et EttianCH 3QA/Heparln
4 (hlgh dose) ) or citrate
(high dose, 2-27 +Heparin 500U/ml
mg/mi)
Taurolidine
Other — +Citrate 4%
-1 antibioti itrat :
i 'oh::;g :;nra i +Urokinase 25,000

Seven kinds of antimicrobials (cloxacillin, cefotaxime, linezolid, vancomycin, gentamicin, minocycline, taurolidine)renidaettize chosen for preventing CRBSI(K.X. Sheng@@2@l.
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The ideal lock solution for prophylaxis

V(1) Cidal activity against a broad spectrum of grapositive and gramnegative

bacteria, as well as fungi
V (2) low likelihood of promoting antibioticesistant bacteria
V (3) Compatible with the catheter material and anticoagulant agent

V (4) Safe if inadvertently instilled systemically

12-15 December 2023 . Homa Hotel, Tehran



Heparin(UFH) catheter lock

A Economic and applicable value. e No antibacterial effect
e Promotes the formation of
A No consensus on the optimal concentratid@(00-10000 staphylococcal biofilms and makes

the patients prone to CRBSI, whic
iIncreases with increases in hepar
concentration and stimulation time
The bacteria associated with
heparinstimulating biofilms have ¢
high level of resistance to
vancomycin.

e HIT

(D~

clinical recommendation:

-1000U/mL, Only In patients without a history of HIT and those with ariskwinfection.
-5000U/ml,In catheter thrombosis

- Drug compatibility between heparin and other antibiotics, including aminoglycosidlastdms,
glycopeptides, quinolones, and macrocyclic lipid antibiotics

o i P
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Low-molecularweight heparin (LMWH) catheter lock

PROS

a HIT RISK lower thdfdo -Not suitable for lock solution
A Limited studies on it. A Risk of bleeding
A Alteplase use of the tinzaparin group decreased by®o A Longer haHife
compared to the heparin group. A Only partially blocked by
A Easy to administer Protamine
A Predictable clinical effects A Cost

a A few side effects

The 19" International Congress of Nephrology, Dialysis and Transplantation (ICNDT) jiﬁf’:
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Citratel

V A calcium chelator
VComparing to Heparin |l eakage from catheter 11t d

V In vitro studies have shown it can effectively inhibit biofilm formation and bacterial growth and in higher
concentratiorB0% kill bacteria with completely eradicating preexisting biofilms.

V 4% citrate is as effective as heparin in preventing thrombosis.
V Less exchange rate, the use aPAt, and incidence of bacteremia.
V But for large differences in CRBSI it should be combined with an antibiotic.

V 46.7%6 :In a prospective randomized controlled study, comparedsSé#theparin46.7®4 citric acid showed
no significant difference in CRBSI, catheter exit infection, or hospitalization rate, but the number of patient:
requiring the thrombolytic agent urokinaseR#a) increased.(protein aggregation)

V The cumulative survival rate of the catheter decreasdddyat6 months;34% of patients needed to have
the dose reduced, ad8% of patients stopped the trial due to abnormal taste and skin sensations.

A Power A, Duncan N, Sin%h SK, et al. Sodium citrate versus heparin catheter locks for cuffed Central venous cathetecensesirajidomized controlled trial. Am J Kidney
Dis. 200953(6):1034 104

V Presently, there seems to be insufficient evidence to confirm thatbrgientration citrate is better
than heparin in CRBSI.

The 19'" International Congress of Nephrology, Dialysis and Transplantation (ICNDT) %i,ﬁ
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Citrate2

V According to the U.S. Food and Drug Administration, an estdge renal disease
(ESRD) patient died of cardiac arrest shortly after receiviagnL of a47% citrate
lock solution after placing central venous tunnel catheters

V Some believe that it is strictly prohibited to use a high concentration citrate
locking solution in patients with internal jugular vein catheters.

V The KDOQI recommends the use of a low concentration citrateb@) CVC lock
solution, if feasible, to prevent CRBSI and CVC dysfunction

V Citrate can be used as the basic anticoagulant of combined antibacterial locking
solution, provided that there is no incompatibility with the antibiotics and

antibacterial agents used.

5 yaedo 5 o
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Plasminogen activators

Pros and cons

A rt-PAcanstronglydissolvefibrin by protein hydrolysisand singlepeptide bond breaking
A TheKDOQsuggestshat the successate of rt-PAin restoringCV(atencyis between50%and 90%

™

-Nolargestudies

™

The KDOQIsuggestshat rt-PA can be used prophylacticallyas a CVClock solution once a week to help
reduceCV@alysfunction

However,with regardto CVCwithout thrombosis,evidenceof the effect of the early use of rt-PAasa lock
solutionon the preventionof thrombosisis limited, whichmayleadto a wasteof medicalexpenses

™
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ADb lock as prevention

A No consensus is available on the prevention of catheter dysfunction or
catheterrelated bloodstream infections in patients undergoing hemodialysis
by means of catheter lock solutions.

A Most of the research in prevention and treatment is not lgagm.

TI
A metaanalysis of hemodialysis catheter locking solutions in the prevention of cathedtged infection.
.. . . AU
A Low dose Gentamicia® sodium citrate Jaffer Y, Selby NM, Taal MAICRJ, Mclntyre CW
. SO
A Lower CRBSI ra@®% with no adverse effeCtan s «iney oiznossiy2sa
TI
A randomized trial comparing gentamicin/citrate and heparin locks for central venous catheters in maintenance hemodia
patients.
AU

Moran J, Sun &hababd, PedanA, Doss S, Schiller B

SO

Am J Kidney Di201259(1):102 Epub2011Nov14.

TI

Comparative effectiveness of two catheter locking solutions to reduce cathel@ied bloodstream infection in hemodialysis
patients.

AU

Moore CLBesarabA, AjluniM, Soi V, Peterson EL, JohnsonZeleyosMJ, Adams E, Yee J

SO

Clin 3 Am Soc Nephr@D14Jul9(7):12329. Epub2014Jun26.
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Antibiotic lock solutions

The 19'

Gentamicin +heparin/sodium citrate lock solution

- gentamycincitrate (40 mg/mL with 3.13% citrate) performed better than those locked with heparin
concerningCRBShut the differencein dysfunctionwasnot significant

-gentamicin(8 mg/mL and heparin 1000 U/mL lock solution) was associatedwith a significantdecreasein
CRBSEspeciallywith Pseudomonasaeruginosa

Theother two studiesconfirmedthat 5 mg/ mL gentamicincombinedwith heparinas a lock solution could
reducethe incidenceand duration of CRB3but had no significanteffect on catheterfunction, and there was
no bacterialdrugresistanceor clinicalototoxicity.

-Incidenceand mortality of gentamicinresistantCRBSVdere significantlynigherin hd patientswho were given
gentamycird mg/ml asa catheterlockwithin 6 months

-A low concentration of gentamicincombinedwith citrate 4% could significantly reducethe rate

of CRBSWithout microorganismsievelopingresistanceto gentamicin

-Moran J, SunS,Khababal, et al. A randomizedtrial comparinggentamicin/citrateand heparinlocksfor Centralvenouscathetersin
maintenancehemodialy sispatients AmJKidneyDis 201259(1):102¢107.

-Moore CL,BesarabA, Ajluni M, et al. Comparativeeffectivenessof two catheter locking solutions to reduce catheterrelated
bloodstreaminfectionin hemodialysigatients ClinJAm SocNephrol 2014 9(7):1232;1239,

-The incidence of CRBSIn both the low gentamicin concentration (0.32 mg/ml) and high
gentamicinconcentration(>4 mg/ml) groupswassignificantlylower than that in the heparingroup
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Gentamicin +heparin/sodium citrate lock solution

V Therefore, considering the efficacy and safety, using low
concentrations of gentamicin ¢mg/mL) and low
concentrations of citrate @&90) as a lock solution can prevent
and treat CRBSI.

V The low concentration of gentamicin as a blocking solution did
not increase the bacterial drug resistance, and the risk of drug
toxicity was lower than that of the high concentration
gentamicin.

The 19" International Congress of Nephrology, Dialysis and Transplantation (ICNDT) *‘,
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Antibiotic lock solutions

Vancomycin + heparin/gentamicin locking solution

Pros and cons

A Additionof 2500U/ml heparinand 5 mg/ml vancomycinwvaseffectivein reducingthe biofilm formation of
S epidermidis,enterococcudaecalisand S Aureus

A A randomized,double-blind, prospective study, including 131 hemodialysispatients with non-tunnel
catheters, showed that compared with heparin (2000 u/ml), vancomycin(5 mg/ml) combined with
heparin(2000u/ ml) reducedthe incidenceof CRBSby 8294 but duringthat period, vancomyciAresistant
enterococcus(VRE)was isolated from the vancomycingroup, from which these patients had to be
hospitalized

A A 12-month study confirmedthat the combinationof vancomycin25 mg/mL)and gentamicin(40 mg/mL)
could prevent Staphylococcuand other gramnegativebacterialinfectionsin tunnelled cuffed catheters
(TCCsandcouldsignificantlyreducethe incidenceof CRBSAndclinicalsepsis

A Pooledanalysisshowsthat Vancomycircontaininglock solutionsversusheparinlock solutionsand found
that the incidenceof CRBSkas84% lower in the antibiotic groupcomparedwith the heparingroup

The 19" International Congress of Nephrology, Dialysis and Transplantation (ICNDT) “‘”,3
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Antibiotic lock solutions

Cefazolin + gentamicin locking solution

Pros and cons

- Thecombinationof cefazolinand gentamicinis better than vancomycinn stableoutpatient HD patientswith
alow MRSAnNfectionrate.

-Thedifferencein the amountof drug-resistantbacteriawasnot significant

-However,the reductionsin the bacteremiarates remained significantfor locks containingvancomycinand
gentamicinbut not for those containingcefazolinl0 mg/ml and gentamicinsmg/ml.
-PooledanalysisCRBSkas69%lower in the antibiotic groupcomparedwith the heparingroup.
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Antibiotic lock solutionlinical recommendation
YiginWang andXuefengSun@02 |

A Gentamicin, vancomycin,and cefazolin are the most commonly used
antibioticsfor the preventionof CRBSI

AThere is insufficient evidence regarding adverse reactions and drug
resistancein the use of cefotaxime,minocycline,and cotrimoxazoleas
lockingsolutions

A Theyare lackingany anticoagulanteffect and should be combinedwith
citrate heparin

TheKDOQQuidelinesrecommendspecificprophylacticantibiotic locksfor
patients in need of a long-term CVCat high risk of CRBSlinstead of using
them for routine use

The 19" International Congress of Nephrology, Dialysis and Transplantation (ICNDT) “‘],
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Antimicrobial agents combined with anticoagulants

Alcohol + heparind4% sodium citrate combination.

A HEALTHEATHstudy confirmedthat 70% ethanol once a week and 5000 U/mL heparintwice a week could
reducethe infection rate comparedwith 5000U/mL heparinthree timesaweek

A Ethanol and anticoagulantscan reduce the CRBStates by 57% but increasethe catheter dysfunction
incidence
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Antimicrobial agents combined with anticoagulants

Taurolidine

Taurolidine,a derivative of the amino acid taurine, is one of the latest ALTsand has broad-spectrumantibac
terial activity againstgram-positiveand gramnegativebacteriaand fungi (suchas Candida)includingMRSAand
VRE)

In recent years,in some Europeancountries,a trisodium citrate 30% lock has been graduallyreplacedby the
catheterlockingsolutioncontainingtaurolidine.

At present, there are two commerciallock compound preparations, Taurolock (containing taurolidine and
citrate 4% and Neutrolin (containingtaurolidine, heparin,and calciumcitrate).
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Taurolidinwithout citrate or Heparin

V Theearliestresearchreport on TaurolockTMhat showedits associatiorwith increasedrequencyof
catheter thrombosis versus heparin is attributed to Allon. This nonrandomizedcontrolled study
showed that although a significantly higher CRBfree survival at 90 days was observed with
taurolidine/citrate than with heparin 5,000 U/ml (94 vs 47%), almost 70% of the patients in the
TaurolockTMyrouprequiredthrombolyticsto maintaincatheterpatency

V Betjes et al conducted an RCTtest involving 58 patients, who mainly had non-tunnel catheters
(23.7%), and this studyfound that the antimicrobialtaurolidine may significantlyreducethe incidence
of catheterrelated sepsisout maynot increasethe risk of sideeffects

V In a randomizedcontrolled trial that included 119 chronic hemodialysispatients, Filiopouloset al.
compared the antibiotic group(Gent 40 mg/ml and heparin 5000 u/ ml, group A) and
taurolidine/citrate group(groupB), and found that the taurolidine/citrate lock was not superiorto
gentamicin/heparinn the preventionof CRB

V Additionally, Solomon et al. found that compared with heparin (5000 u/ml) in a randomized
controlledtrial, Taurolockdid not reduceall-causebacteremiaand wasassociatedvith a greaterneed
for thrombolytictherapy.
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Taurolidine

V To increase the antithrombotic effect, Solomon et al addé®0 u/ml heparin to 4% taurine citrate, and
TauroLockTMHep500 (1.35% taurolidine, 4% citrate and500 u/ml heparin) was compared tolTauroLockTM
(1.35% taurolidine, 4% citrate) and heparirbO00 u/ml by using retrospective data.

V Comparing withTauroLockTMTauroLockTMHepb00 reduced the need for thrombolysis, which was
equivalent to that of heparinr5000 u/ml, and the use of TauroLockTMHep500 decreased the bacteremia

rates from all causes by a factor a?

V An observational study showed thatleutrolinVRwas also able to reduce the incidence of CRBSI and catheter
thrombosis

V The pooled analyses of all studies containing the TauroLock®Hdp500 lock solution showed that the
patency of the catheter can be improved b¥1% by adding heparin to taurolidineitrate, but there was no
significant difference in the incidence of CRBSI.

V A prospective randomized controlled study confirmed that the twiaeveek TauroLockTMHep500
(taurolidine<citrate-heparin 5000 U/mL) and weekly TauroLockl25,000 (taurolidinecitrate-urokinase 25000
|IU) treatment schemes were very effective in preenting repeated thrombotic dysfunction of tunnel CVC
catheters and significantly reduced the catheter replacement rate and the need foilPA emergency
thrombolysis than TauroLockTMlep500 after each HD session, but there was no significant difference in

CRSBI
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Taurolidine

V A prospective randomized study from Qatar investigated TaurolockB@e@ and TauroLockTMJ25,000 locks at the end of
the third hemodialysis of the week in an unselected cohort (prevalent TCC accountedbfiffo) and showed that
TauroLockTMJ25,000 could improve the catheter survival rate during the last dialysis

V Similarly, a cohort of TGTD highrisk patients or patients with a history of CRBSI in prevalent catheters showed that once a
week rtPA added to the citratel% lock solution significantly reduced the comprehensive outcome of catheter loss caused

by thrombosis and infection

VWe conducted a pooled analysis of the above studies by i
combined with citratebased locking solution can reduce the CRBSI rates ®% and that the catheter failure incidence
decreased by53% in the hemodialysis patients with CVC after adding urokinase

V Therefore, it is confirmed that the taurolidine/citrate combined preparation solution did work, but
the effect of taurolidine lock alone is uncertain.

V In general, compared with heparin, the taurolidine/citrate locking solution can reduce the
incidence of CRBSI, but it was not significant in improving catheter dysfunction.

V Adding heparin to the taurolidine/citrate locking solution can improve the patency of the catheter,
but there was no significant difference in the incidence of CRBSI. However, the addition of
urokinase to the taurolidine/ citrate locking solution can reduce both the incidence of CRBSI and
the incidence of catheter dysfunction.

The 19" International Congress of Nephrology, Dialysis and Transplantation (ICNDT) “‘],
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PROPHYLAXIS: LOCKING SOLUTIONS

A Taurolidine,a substance
that has beenusedin
Europesincethe 1970s

A Effectiveagainsta broad
range of gram-negativeand
gramypositive bacteriaas well
as manytypesof fungi

A CRBrateswerereducedto
0.20 episodest1000 catheter-
days

12-15 December 2023 . Homa Hotel, Tehran

T L s T
TauroLock™

5 months implanted -
No colonization

Heparin Lock — 7 months
implanted — S. epidermidis biofilm
covers surface completely

Two LockingSolutions: Taurolidine& Heparine

69



Prevention

DIALYSIS

52 06 56 05 2 0 325 122*

Taylor Allon Betjes Solomon

M Heparin M TauroLock™
Infections per 1000 catheter days

comparisorbetweennfectionsper1000cathetedaysfor Heparine& Tauro
Lock
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Dialysis
Oncology

Parenteral Nutrition

Ampoule (10x3mL)
Ampoule (10x5mL)
Vial (100x 10 mL)
Vial (5x5mL)

Taurol.ock

TaurolLock Taurol ock s TauroLocKess TauroLock w
2] ® & o ® O
® ® 0 ® o
® o 0 e o

Taurol.ock Taurol otk TauroLoekss Taurol.ock m



Taurolock instruction:(Persian)

ool gloialy

(TauroLock) ¥, co¥eSlss (il 5 Suipu 3T Jolxa

o 8 oalinl 300 SV (o sl 5 IS gl 50,8 SV S Sl SV SIS (T g S (ST Jyloe

5 (oglls) g sollogan S (S San) il seliosan 558 alor 1 IS el Cigie 51 Sl gn Jpboua il 28

o B o Sy 5 IS slawl 5l e rigren g 035 5 Sale v g Slas (oot Sy S LCVO) 53550 2059

(Heparin s ,ls «(Citrate 4%) ol «(Cyclo-Taurolidine) sudsy (ss2xe TauroLock Hep500 Jslxe

il go ke ol 3 (Mucosa 500 U/ml))

= pf 9 p sle 5L lail s, 2 JUSL (B ol 5 00 ke )95 ateal sl 51 45 sl 03le iy 3

Sl olyad 4 oyl Gaimes and s 53 Gas | b 6,551 Jslo o> 5 ol Bactericidal < caads s o) b

g a3 sl crag) J310 40 O 655y sl 5l e 5 s Signag i (5] g (golinil w5 3 Shes 1F

oolazwl 3 )lgo

555 5o )l,3 eolizul 5,50 (Polyurethane) Ju,sl L L Silicon) osSebew > 51 50 ;50 lgil gl S5 Jolona =

ksl olin 30l g 0ad azslis (Catheter Lock Solution) ;515 eass sgaus Jaloa olsie a3 SVs55 Jolore =
bl e SY

20 e jgp Syee o 3 (Prophylaxis) «il,Ray olsie 4 (CRBSI) 515 cigie jl 6Kty Cr 4 SYgy5 Jolona -
2,5 s )18 eolizul 530 (Therapeutic) gl Hlsis @ 51

ol og2xi

03,5 plowl Push-Stop bs, 51 05,8 ge slgrty oo g2zt o lls Jleyi 10cC L) pls lazl (1

o 3 5 (o) 53y 2 Ygmma 5 008 asiten SIS 0l (Gl das 45 SIS gl o g Sl Ll ) SV (F
00y S S5 Vg5 Sy b g Jgeal 5l !

O 3 SIS sl T MI/SEC S oy s Jlons 255 o) 035 G255 515 Gpogd J310 (T a1, S5 Jslone (1
sl ollse o Jubl sl 0.2 mi/sec ;I

oyl S fasgs w00 Gy SV 5 e Olies 4 Sl (oo (a0 gam andz) IS5l (g oolizal @y 5l 2900 0 (F

08,5 @) S eyl 5l SV Jslona g 0nd
\ Aens gtind sl Jl i 10m|L.IJ,::K‘-,‘,J(QL,ae_,,.:.))::lSJIHli;.J;IJ.,w,,
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Taurolock instruction:(Persian)

axgi B ol

WSSl 8l ey (sl sz kst Jpbowe s alizal 5 esgy B pn LS, SV koo -

99 35 o) 2 32 25CC (g5 oo ellisgan 1515 15 ) e | e s yg0 5 -

9 e esloil rim 090 510455 G155 1933, VF 6 5 et e 305 5l on | el 5 b sl -
35 ol olaps sam Sl 10 5 oy JUg

=2 0l JUp s G b 0T 09 05y PH s g 9 80at 06 20l s 3 w3l e chyan 0Ll Yy 5 Jaloia =
B9 (o dreyd

Syai oolinul Jolowa 5l wls syl (6 )lagRs e &) igas 4555 18 sunlice Cijgo 40 =
G byl
dabre 595 8 by Sl 3o T (5005 omy 99,5 (6 gl ol,8 bl 423 10T glos 10 Y5 Jslxe
03,5 o 5l Had salizul B el
]
w955 (50 46,6 10CC Jlug 5 5CC Jyoal £55 93 15 315 05lal 90 4y Sy ol
U yao e 390

Sras Sutsian (n)ls b Ol ] lizaa | Sy 4 sl aalu b ol (ol (HEP500) Jos Yy 5 Jglowa =
90,5 oSlinl i 555393 b oloss b 3 sigspens 5 61 ohlass 5 Diznan )0

235 0ol oy (somy ulz o jiils 29085 Bay51 Jalons 83,8 3,5 Snts &jgo 4y il Jsbre ol =
il (2)lse

555 walys obml Lign s Cuglis g8 s Jalows oyl -

S5 4 P9 s & Joloe (0 3y g gloxs e a5 Sy 58 el 0023 (138 Jplowa ol 51 (ol adyle g5 -
el 0dlh 03 s S gl 31 89,lsa 500

LL-:’ - 2 - ar - a
b o blasl ey > ol bl sass plxl (25,8 5 )b, O9d 59 SV 51 olizal airej ) (Slalllas 6o gn -

39,55 oolizl (a9l g gl y
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Citra-Lock Persian instructions

Citra-Lock"'

SV i Jggol

2 gl sl
| =) A
i 5’ ,"

Jsaaze [l 4l 43 39290 gl aigas SIS
il g slos Unasb 9039 (2 )lus 336
P15 08 SUS Lo I (5 ke 125 Jguaze Ol
+39ul80 338150 Sl sSUS I3 Bu s 399

@farrokhimedical

033 slayl I wile Jguaao [yl Cawl 4S5 Gl
1y J518 5 jSlac a2uds 4o g 0ad IS gLl )
il o0 39442 Ja

Lo 3518 15 Ugh g 134002 58 3 ySlac Sl sy
03435 0330 oy 53 CasdaS S9a4s Sucly
o la O sl 1) 0 oz 9 gy Ul
+391 Salgd o )l
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Citra-Lock
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Catheter
Lock
Soluti

Anti
.Biofilm
.Bacterial
.Coagulant

JVAAFY AY )Y
YV AAPY AV Y
TYAAVAAWY

) AA YY) -4 55

www.manatd.com
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Anti Coagulant
Citra-Lock™ reduces the

use of thrombolitic agents like
Urokinase and tPA, resulting

Citra-Lock =

No. of vials of Urokinase used per month *

o T

= -

: | r H i’”-' RWK_"‘

: 1 [Crrate 7%
% N = 1 3
" u m "_% Hi

febr98  apr98  Jun98  oug98  oct98  dec98  fobr99  apr99  jun 99

Biofilm

Reduction
Citra-Lock™ reduces
biofilm formation
in central venous
catheters

Bosma W. et al. Nephrol Dial Transplant (2009) doi 10.2093/nat/gh651

Increased safety
&

Simplified handling

" " + + - -
« protecting against needle stick injuries M\_ 2 mj_od s
« reducing handling steps I l oo LN R
* promoting intuitive handling —
.
e
s“\ .
——ln
Art.nr. Civa-Lock™ 46,7%: 24060202
Art.nr. CivaLock™ 30% : 24060203 eepstnmy
Also Available: :

Art.nr. CirarLock™ 4% :24060201

Citra-Lock™is a Dirinco product and registered as a medical device Class il C€ 1275
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The Effective Concentrations — “®as

C " P~
itra-Lock (& By

Im W .
P rovecatheter patency
Catheter Anti Microblal ° L% Catheter

Citra-Lock’" BEE

YN i Y 95198 T 9 S 5T Jplre

N TS R T SE o
Randomised, Clinical Trial Comparison of Trisodium Citrate 30% and Citrate is significantly L oc k Sty sl LR Sl 20 ks 53 370 (530 31 SV VTS 3T 9 S T Sptne

LO C k Heparin as Catheter-Locking Solution in Haemodialysis Patients 2 more Bactericidal than ool oad oSt
Solution T Solution [ T T
Overall catheter removal studies D9 pa la Kigd g b iie p ) g lacils o, MSSA.MRSA pgi )l palii ol g 35 e 31 50 (5,51

Catheter related bacteraemia (per 1000 days)

BB b 1) U ugni g leyd slaa 3o g 4l Gl 51 s SV e 508 )0 L i 5 oy

Citra-Lock Persian W e e R
N . Biofilm ons for catheter related infections Biofilm 255 Aty 630 KB 51,300 4t by 995 (Hlad olyp 94X aglian slans Copnidy (-
INstructions e

Thrombocytopenia (number of patients)

.Coagulant

Parathesia or Dysgeusia

.Coagular X B A
- 9 YN yiaws Joliko B peo 4 310
‘Study Design: centres), double bind, i 291 catheters (143 heparin and 148
ctrate 30%) 193

i days 16.547, : Lock™ 4% Al e 42 )3 o0 SVt Jolowe 55080 sles @

Citra-LOCk M 300" 251 Catheter-related bacteraemia/1000 patient-days 4 g 29l gl (53,5 SV alls &5 WS axy Lis Jelne 0l St 1 553l g1y @

Citra-Lock™ 46,7% @l 4 ¥ 8 50 Wl A Gl S 13 5 ey B 055 (59 a2 o1l 4 5 Push StOP O 5w

D9 T 3,y

AT Oyp & sl 2 (sl Snle SK0d U g asl S gBUSSy z Sule, @

- = = |
1 s o el Jlad 3 o1 ) 3 0398 Jlads ol ool plgie b 4 waBl BB a2y @
Total CRB MSSA MRSA S epi g Gram positive.
[ 2008 213 0.45 024 1.04 019 0.21 e e Jalze ol olas ool
| 2007 0.81 0 o 0.22 027 033
T et il s’ e (4] b an . s () 0 S IS iy 33 Mg S S ol b Spdn ) SV SCC Jylna sile 3k @
‘epidermidis (*P <D 001). No significant difference was observed in the incidence of other Gram-positive or

Gum negative bioodstream Infection. Open bars, 2006 heparin period; closed bars, 1007 46,7% TSC

8 Sae dy A3 53 A 030 g 53,5 aleals UL o (y5am (33gm (e Syl Easl Can!
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ceisich aurosept®taurolidine2 %

Taurosept
V Taurolidine is not an anticoagulant, but it has been sho @ =B WG,
have antithrombotic properties. »

V A study published in the BMC Nephrology journal found that
taurolidinebased lock solutions were associated witha
significantly lower hazard for removal of CVC due to infection
or malfunction combined, and for removal of CVC due to
|nfeCt|On or malfunCt|On Separately A 2% taurolidine catheter lock solution prevents catheter-

. |\related bloodstream infection (CRBSI) and catheter

V Another study published in Europe PMC found that a solutitaysfunction in hemodialysis patients.
containing2% taurolidine seems suitable as a hemodialySiS . wms
catheter lock. I

V In a Swiss cohort, it prevented CRBSI, limited catheter oz nisas e
dysfunction, and was cestfficient.

V It is unclear how taurolidine prevents coagulation in cathete .. v e
lock for hemodialysis. However, one possible explanation IS The best solution down the line: an observational
that taurolidine may prevent the formation of biofilm on the  study on taurclidine- versus citrate-based lock

solutions for central venous catheters in hemodialysis

catheter surface, which can lead to thrombosis and infectior ...

sonja van Roeden &, Math js van Oevelen, Alferso C. Abrahams, Friedo W. Dekker, Joris |. Rotmans &

3abine C. A. Meijvis on behalf of the DUCATHO study group

:\%jégnﬁ??]'»“&ﬁ;j-_;\‘_ 3MC Nephrology 22, Article number: 308 (2021) | Cite this article
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A LOCK F100trial
A compared the dicacy and safety of a
taurolidine/heparin catheter lock solution
that combines taurolidind.3.5mg/ml and

. . . ‘o ticle her, 2023
heparin (000units/ml) versus heparin in I Original Ar w.cjasn.org Vol 18 November,
; WWW.Laatime

preventing CRBSIs.

A was a randomized, doublglind, active K Solution and Catheter- _Related
control, multicenter, phas@ study that Taurolidine/Hepari?® Lof:n > modialysis d

. . . | P t

enrolled adults with kidney failure gloodstream |nfect;;(‘>‘:d Active-Control, Phase 3 Study
undergoing maintenance hemodialysis A Randomized, Double- e o, Hlizabeth Hurbu A% piaif
CVC fronY0 US sites. 195 patients) i gl P R

and Fugene (

A nine participants in the taurolidine/heparin
arm (=397, 2%) and32 participants in the
heparin arm (=398, 8%) had a CRBSI

71% reduction risk wittlaurolidin/heparin.

Same safety and adverse events compared

with heparin.

A based on a prespdad interim analysis, the
Data and Safety Monitoring Board
recommended terminating the trial early for
efficacy with no safety concerns.

To 3>
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