UZ
LEUVEN

Clinical Studies Reporting on Vascular Graft
Coatings for the Prevention of Aortic Graft
Infection: A Systematic Review and Meta-

\nalysis

Department of Vascular Surgery, University Hospitals Leuven, Leuven, Belgium

uz Herestraac 49 www.uzleuven b

Leuven 8 - 3000 Leuven cel. +32 16 33 22 11 UNIVERSITY HOSPITALS LEUVEN



15
l,} LEUVEN

Introduction

* Incidence of vascular graft Og')n (VGI) is low:
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Chakfé et al, EJVES guidelines 2020
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Our aim...

To give an overview of the different clinical vascular
coatings published with a focus on grafts in the
aorto-femoral and aorto-iliac position.
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Systematic search

* Medline (Via Pubmed)
 Embase

* Web Of Science

* Cochrane Library

Registered in PROSPERO: CRD42020206436

N I H R | National Institute ~ PROSPERO
for Health Research International prospective register of systematic reviews
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PRISMA flow diagram
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Studies identified by database search:

Studies identified by reference screening:
n=3

n= 6870
=
v ,
Records screened:
n=4232
},
v ,

Articles assessed for full-text eligibility:

n= 202

i J

Duplicates excluded (n = 2 441)

Irrelevant records excluded (n = 4 230)
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Studies included:
n==,s

Studies excluded (n = 194)
No vascular graft coating (n = 60)
Vascular graft not specified (n = 58)
Foreign language (n = 43)
Abstract poster congress (n = 11)
Duplicates (n = 11)
Outcome not mentioned (n = 4)
Review article (n = 3)
Wrong intervention (n = 3)
Commentary (n = 1)
Small study (= 20 patients) (n = 0)
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3 groups

1/ Silver coated grafts
2/ Antibiotic soaked grafts
3/ Polymer coated grafts
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1/ Silver coated grafts (N= 776)

» Silver graft (Braun); 1 study (N=220)
 Intergard Silver (Maquet); 2studies (N=

456)
th

Author Infection Szilagyi lll significance graft

With coating Without coating

Zegelman et al. After mean 15.6 +/- Silver graft
8.3 m: 2.6% (N=2)

Larena- After mean 56.7 After mean 56.7 | P=0,13 Intergard

Avellaneda et al. |months: 0.8% (N=1) [months: 4.1% silver

(N=6)
Ricco et al. 1y: 0.69% (N=2)

Zegelman et al. Vascular 2013
Larena-Avellaneda et al. J vasc surg 2009
Ricco et al. J vasc Surg 2006
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2/ Antibiotic coated grafts (N= 3210)

* Rifampicin (1mg/ml soaked for 15 min)
« 2RCT

Coated % Uneratesd % dde Ratio for VGI dds Ratio
Study or Subgroup Evenls Evenls To M-H, Random, 95% 1 M-H, Random, 95% CI  Weight
D'Addate 1996 R 7 304 —— 0.73 [0.23, 2.32]  48.3%
Goau-Brissannitre 2011 5 1318 8 1292 —a— 0.61 [0.20, 1.87]  51.7%
Total (95% CI) 10 1614 15 1596 . 0.67 [0.30, 1.49] 100.0%
Heterogeneity: Tau” = 0.00; Chi" = 0.05,df = 1(p = &3): T = 0%

Test for overall effect: Z = 0,99 (p = .32) - T T 1
.01 ol 1 10 100

Favours coated < Favours uncoaled

D’addato et al, Cardiovasc Sirg 1996
Goeau-Brissonniere et al, Ann vasc Surg 2011
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 Neomycin/bacitracin

* Added to 150ml blood for preclotting
* N= 86

* No VGI at 2y

Jones et al, Arch Surg 1981



Bjorck et [Siifelels
al. elastomer
coating

R E1[1I|N-14ll Degradable
al. and
absorbable
polymer
plend

With
coating
30d: 50%

1y:42.9%
2y:39.3%

30d:
77.3%

Without
coating

With Without
coating coating

10.7%
(N=3)

" Author | costing | fary Patoncy | Infoction Sailagyi Il Survival

With coating Without
coating

30d: 78.6%
1y: 75%

8.3% (N=3)
in hospital
death

Bjorck et al, Eur. J surg 1994
Halloul et al Arch Surg 2014
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Conclusion

 Clinical studies reporting on antibacterial effect of
VGC to prevent VGI are scarce

* Majority studies are based on antibiotic soaking
and prefabricated silver

* This uses an active release system which is only
active in the short term

* New and long acting coating strategies are
mandatory
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WHAT THIS PAPER ADDS

A high mortality rate makes aortic vascular graft infection a feared complication after aortic surgery. Every
measure should be taken to reduce this risk. Many vascular graft coatings have been studied in preclinical
studies; only a few are used in the clinic. This systematic review with meta-analysis summarises the effect and
benefit of all available clinical vascular graft coatings that can be used in the prevention of aortic vascular graft
infection. The current available antibacterial coatings (silver and antibiotics) are not capable of preventing graft
infection.

Objective: The aim of this study was to investigate the efficacy of vascular graft coatings used in the aortic
position to prevent vascular graft infection (VGI).

Methods: A systematic review was conducted in accordance with the Preferred Reporting Items for Systematic
reviews and Meta-Analyses (PRISMA) guidelines using a pre-registered protocol (CRD42020206436). Eligible
studies used a vascular graft coating in the aortic position and reported on VGIl. A search was performed in
MEDLINE (PubMed), Embase, Web of Science, and the Cochrane Library. Primary outcome parameters were
VGI, patency, and mortality. Pooled estimates of VGl were calculated using odds ratio (OR) and 95%
confidence intervals (Cls) wherever possible. Quality assessment was performed with the Mewcastle—Ottawa
Assessment Scale and the Revised Cochrane risk of bias tool for randomised trials.

Results: In total, 6 873 papers were identified. Only eight studies were included. Six of eight studies (75%)
reported on known antimicrobial coating strategies such as antibiotics (n = 3) and silver (n = 3). In the other
two studies, polymer coated grafts were used. Only three of eight studies compared coated with uncoated
grafts (two antibiotic and one silver]. Two randomised controlled trials reported on the effect of rifampicin
spaked (1 mg/mL) grafts and showed no significant effect in the early (2 months; OR 0.69, 95% ClI 0.29 —
1.62) or late (2 years; OR 0.73, 95% Cl 0.23 — 2.32) post-operative periods. A retrospective cohort study
focusing on the effect of silver coated grafts did not reveal any advantage (OR 0.19, 95% Cl 0.02 — 1.64).
Two polymer coated grafts were not considered to have a potential benefit in the prevention of VGls.
Conclusion: Clinical studies reporting on the antibacterial effect of vascular graft coatings in the aortic position to
prevent VGl are scarce. For silver and antibiotic coatings, no significant protection for VG| was observed. New
types of grafts or long acting coating strategies are mandatory to prevent this complication in the future.

Keywords: Aorta, Coating, Infection, Prevention, Vascular graft
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