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Access to blood vessels for hemodialysis: experience with 87

patients on chronic hemodialysis.
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vascular access for chronic hemodialysis
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HABENT SUA FATA LIBELLI

Qual e il destino di un accesso vascolare protesico?



Fallimento degli AVG: principali topics della letteratura

ALTRO
11%

INFEZIONI
37%

Pubmed: 2.629 risultati

STENOSI
52%




Fallimento degli AVG: nostra esperienza

Gennaio 2011 — Dicembre 2019

334 AVG In 247 pazientl

33% espianto (n =111)



Fallimento degli AVG: motivi

N

39% 16% 9% 6% 30%
Stenosi outflow Infezioni Trapianto Furto Lesioni
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Days after
surgery

Reason for graft
explant

AVG according to
DUS characteristics

otk | ype1 | Typo2 | e | Tupnd
334 340 9 0 0

Cartatri | ype1 | Typoz | ype3 | Tupe s
270 122 119 21 8

| Graftat isk [ Type 1 | Type2 | Type3 | Typed |
168 26 36 83 23

otk | ype1 | Typo2 | vpe3 | Tuped
85 0 0 50 35

BN Outflow failure
B Graft damage

Others




Osservazioni preliminari
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Reviews

Outcomes of early cannulation arteriovenous graft versus PTFE
arteriovenous graft in hemodialysis patients: A meta-analysis
and systematic review

Zhuotao Xiao () %, Joris I Rotmans () !, Krzysztof Letachowicz”, Marco Franchin*, and Mario
D’Oria’®

EC-AVG PTFE-AVG Mean Difference Mean Difference
Study or Subgroup  Mean __ SD_ Total Mean SD Total Weight IV, Random, 95% Cl _Year IV, Random, 95% CI
Wagner2017 88 13.7 62 349 157 148 242% -26.10[-30.35,-21.85] 2017 -
Kakisis2017 117 1.05 64 28 3.02 61 25.7% -26.83[27.63,-26.03] 2017 .
He2021 65 105 143 342 239 161 243% -27.70[-31.77,-23.63] 2021 -
Tawfik2022 4.4 6 241 186 52 236 257% -14.20[-15.21,-13.19] 2022 »
Total (95% Cl) 510 606 100.0% -23.62[-32.03, -15.21] -
Heterogeneity: Tau®= 71.34; Chi®= 381.26, df= 3 (P < 0.00001); F= 89% 5_50 25 5 255 50’

Test for overall effect: Z= 5.50 (P < 0.00001)

EC-AVG PTFE-AVG



Primary patency

EC-AVG PTFE-AVG

Hazard Ratio

Hazard Ratio

Study or Subgroup _ log[Hazard Ratio] SE Total Total Weight IV, Random, 95% Cl _Year IV. Random, 95% CI
4.2.1 Acuseal
Wagner2017 -0.246 0.237 62 148 12.2% 0.78[0.49,1.24]) 2017 -
Gerhardt2019 0.6684 0.5591 12 13 3.8% 1.95[0.65,5.84) 2019 -1
He2021 0.30010459 0.176827 143 161 155% 1.35[0.95,1.91] 2021 ™
Tawfik2022 -0.0444 0.1364 241 236 18.0% 0.96 [0.73,1.25] 2022 ':
Subtotal (95% CI) 458 558 49.5% 1.06 [0.80, 1.41]
Heterogeneity: Tau®= 0.03; Chi*=5.26, df=3 (P=0.15); F= 43%
Test for overall effect: Z= 0.43 (P = 0.67)
4.2.2 Vectra
Kakkos2011 -0.3369 0.13 239 125 18.4% 0.71 [0.55,0.92] 2011 —
Kakisis2017 0.05612 0.22389 64 61 12.9% 1.06 [0.68, 1.64]) 2017 ==
Subtotal (95% CI) 303 186 31.2% 0.83 [0.57,1.21] E
Heterogeneity. Tau®= 0.04; Chi*= 2.30,df=1 (P=0.13); F=57%
Test for overall effect: Z= 0.95 (P = 0.34)
4.2.3 Flixene
Chiang2014 -0.6582 0.2256 78 65 12.8% 0.52[0.33,081] 2014 T
Scarritt2014 -0.2473 0.3989 45 19  6.5% 0.78[0.36,1.71]) 2014 —
Subtotal (95% CI) 123 84 19.3% 0.57 [0.39, 0.84] -
Heterogeneity: Tau®= 0.00; Chi*= 0.80, df=1 (P = 0.37); I*= 0%
Test for overall effect: Z= 2.84 (P = 0.004)
Total (95% CI) 884 828 100.0% 0.89[0.70,1.12] q

it 2= - ChiF= = = “F= k } t $ {
Heterogeneity: Tau*= 0.06; Chi*=17.38, di=7 (P = 0.02); F= 60% 0.01 01 ; 10 100

Test for overall effect: Z=1.01 (P=0.31)

Test for subaroun differences: Chi*F=6.50. df= 2 (P = 0.04). F=69.3%

EC-AVG

PTFE-AVG



Primary assisted patency

EC-AVG PTFE-AVG Hazard Ratio Hazard Ratio
Study or Subgroup _ log[Hazard Ratio] SE Total Total Weight IV, Random. 95% Cl _Year IV. Random. 95% CI
Kakkos2011 -0.5386 0.1519 239 125 21.4% 0.58 [0.43,0.79] 2011 g
Chiang2014 -0.00349 0.349242 45 19 159% 1.00 [0.50,1.98] 2014 S
Giannikouris2018 0.8379 0.1891 63 83 20.5% 2.31[1.60, 3.35] 2018 _—_—
He2021 0.357674 0.186832 143 161 206% 1.43[0.99, 2.06] 2021 e
Tawfik2022 -0.02674 0.14549 241 236 21.6% 097 [0.73,1.29] 2022 -
Total (95% CI) 731 624 100.0% 1.13 [0.70, 1.84] ?
Heterogeneity. Tau®= 0.27; Chi*= 35.38, df= 4 (P < 0.00001); F= 89% 0.01 01 ] 10 100

Test for overall effect: Z= 0.50 (P = 0.62) EC-AVG PTFE-AVG



Secondary patency

LCAVG PIFLAVG
—Studyor Ssharosp _logiNazard Ratio) SE___Total X

6.2.1 Acuseal

Viagnen2017 004319 022757 6t 61 116%
Oannkonr 22018 05019 0228 83 8 e
He2021 041871 0211695 143 151 119%
Tow2023 002802 016388 241 236 128%
Subtotal (35% CN 511 541 48.1%

Heterogeneily Tau®= 005, Ch"= 64T df= 3P = 004 "= 4%
Testfor ovarall et Z= 1 58 P =011)

8.2.7 Vectin

Maya 2007 024668 0306222 n 6 100%
Hakkos201) 005042 Q19N 239 126 127%
Kakizs2017 -000119 0364351 62 148 109%
Subtotal (95% € N2 20 ™

Heterogensily. Ta*= 010, Ch@ =517, 0= 2P =008\ F= 1%
Testfor owarall efiect T« 0.56 P = 057)

6.2.3 Fuasaw

Criangi0na -1.3462 02981 78 65 102%
Scamnzota Q1807 03048 5 19 85%
Sublotal (95% C1) 123 Ba  WMIs

Hetarogansily Tat= 056 Cha= 574, df= 1P =000 P~ &%
Testfor oversll efect Z= 135 P =018)

Total (9%% C) 966 954 1000%
Heterogensily Tay®=021, Ch*= 3266, d1= 8 (P « 000001), F= 79%

Testfor ovarall efiect Z = 0.40 P = 0 64)

Tosd for sutorouo @fsmenoes Ché= 415 @=2 =010 F=351 0%
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Infections

EC-AVLO FVIFE-AVO Hazara Kauo Hazara Kauo
Study or Subgroup __log[Hazard Ratio] SE___ Total Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Maya2007 0.887891 0.503228 31 56 26.9% 2.43(0.91,6.52] 2007 T
Kakkos2011 0.2872  0.4352 239 125 296% 1.33[0.57,3.13] 2011 e
Chiang2014 -1.1035  0.5567 45 19 24.8% 0.33(0.11,0.99] 2014 S
Kakisis2017 0329 0.7413 64 61 18.7% 1.39(0.33,5.94] 2017 -
Total (95% Cl) 379 261 100.0% 1.12 [0.48, 2.58] ?
Heterogeneity: Tau®= 0.43; Chi*= 7.38, df= 3 (P = 0.06); = 59% 00 3 of 3 1 1=0 100=

Test for overall effect: Z= 0.26 (P = 0.79) EC-AVG PTFE-AVG
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Confronto US — esame macroscopico € microscopico
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Osservazioni preliminari




Final remarks

Impiego di device ad
eluizione di  farmaco
antiproliferativo puo
avere un razionale in fase
precoce (fase 2 — 3)




Possibile scenario

paime®
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1. Prevedere la sostituzione dei graft a partire dai 3 anni

2. Sospendere i programmi di screening e di salvataggio delle fistole
protesiche a partire dai 3 anni di vita




Optimizing Vascular

Access Outcomes

Peripheral Vascular

Vascular Anatomy
Age

Therapies
Biological Tissue Engineered Vessels
Patient Selection Therapies Eyztemlc TTeraglei .
ndovascular- Delivere
Drugs

Life Expectancy
Quality of Life

Optimizing Vascular Optimizing Vascular
Access Outcomes Access Outcomes

Arteriovenous conduits for hemodialysis: how to better modulate the pathophysiological vascular response to optimize vascular access durability, Yan-Ting Shiu,1 * Joris |
Rotmans,2 * Wouter Jan Geelhoed,2 Daniel B. Pike,1 and Timmy Lee3,4 - Am J Physiol Renal Physiol






Materials and methods: silk fibroin

Selection of raw

mat @}

Silk cocoons

<

1%*"‘

Degummed
silk fibroin

Regenerated
silk fibroin

Biodegradable
Bioactive
Hemocompatible
High tensile
strength



IDEAL VASCULAR
ACCESS

SILKOTHANE®
ARTERIOVENOUS GRAFT
(SAG)

% A
. A

v Degradable
v" Biocompatible

v Non-degradable
v" Bioinert

v’ Bioactive
v High tensile strength

v" Implantable
v Highly elastic

SILKWORM IN SITU TISSUE POLYURETHANE
FIBROIN ENGINEERING (CARBOTHANE™)




* Graft manufacturing

SILK FIBROIN (SF)

in formic acid

SILKOTHANE®

EU Registered
Trademark

”

POLYURETHANE
in iiPAd Jcid

+ dichloromethane

with polymer solution

ELECTROSPINNING

EU Patented
US Patent pending
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Pe)
SILKOTHANE

K@an Uden et al. ] Biomed Mater Res B 2019)

4 O)
SILK FIBROIN
SILKOTHANE
SILK FIBROIN

\ van Uden et al. Biomed Mater. 2019 /




* Graft manufacturing

Riboldi et al., Adv Healtcare Mat 2020

* LENGTH=17cm

* INNER DIAMETER =
5mm

* THICKNESS = 350pum
* KEY FEATURES:

« Compactwalland good
cohesion between layers

* Randomly oriented sub-
micrometric fibers

 SCALE BARS:

1T mm (D), 100 pm (E), 20 pm
(F,.G)




* In vivo testing
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Riboldi et al., Adv Healtcare Mat 2020
Auth. Italian Ministry of Health (DGSAF No. 0006623- P-08/03/2019)

*  ANIMALS: 9 adult sheep

+  CONFIGURATION: Ipsilateral carotid-jugular shunt
¢ IMPLANTED LENGTHS: 7.7 £ 1.7 cm

«  ENDPOINTS: Patency and short-term remodeling

¢ TIMEPOINTS: 1, 2, 3 months (N = 3)

+ FOLLOW UP: Echo-color Doppler every two weeks

»  ANALYSES:
+ US Doppler measurements
+ Histology (H&E, Sirius Red, VWF)
» Scanning Electron Microscopy (SEM)



* Histology and histomorphometry
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Riboldi et al., Adv Healtcare Mat 2020
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90 days

100%
patency rate
@ 3 months

Neointimal
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stabilizing
over time
even at the
venous
anastomosis
V2



* Histology and histomorphometry

Non-occlusive
endoluminal
matrix deposition
@ 3 months

Riboldi et al., Adv Healtcare Mat 2020
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* Histology and histomorphometry

Riboldi et al., Adv Healtcare Mat 2020
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matrix deposition 60,00%
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100%
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* Histology and histomorphometry

Riboldi et al., Adv Healtcare Mat 2020
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