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Fifty years of vascular access in HD patients

= Renal failure and renal replacement therapy have
become an epidemic disease

= HD population demographics changed from young,
non-comorbid to elderly, multiple comorbid patients

» Great burden on dialysis facilities and healthcare
providers and costs

* Improvement in dialysis modalities/VA techniques and
AVG material

= Multiple guidelines notify on preferred access: 1. AVF
2. AVG; 3. CVC



ESvs Vascular Access
Clinical Practice Guidelines of the

European Society European Society of Vascular Surgery

For Vascular Surgery

M

Mational Kidney Foundalion & /’I«
T ’ \
>
S T
: :
. \6 o
e v >
e iy
& (&

Chdreery Tieose Culoomas ooy it

‘\\QROPEAN BEST PRACTICE
. GUIDELINES
» E Renal Best Practice: & — arteriovenous (
Sicimg v e evigence <~ HEERER, FISTULAFIRST

AVF — The first choice for hemodialysis

<<

www.european-renal-best-practice.org

CLINICAL PRACTICE GUIDELINES FOR
THE SURGICAL PLACEMENT AND
MAINTENANCE OF ARTERIOVENOUS

HEMODIALYSIS ACCESS

SOCIETY for VASEULAR SURGERY




Evidence-based guidelines
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Vascular Access Practice
Reality of evidence-based guidelines
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PUB MED “Hemodialysis Vascular Access”

2007-2016 26 meta analyses
94 systematic reviews
86 randomized studies

GRADE Working Group grades of evidence

= High quality: Further research is very unlikely to change our
confidence in the estimate of effect

= Moderate quality: Further research is likely to have an important
impact on our confidence in the estimate of effect and may change
the estimate

= Low quality: Further research is very likely to have an important
impact on our confidence in the estimate of effect and is likely to
change the estimate

= Very low quality: We are very uncertain about the estimate



Preoperative vascular access evaluation for

hemodialysis patients (Review)

Analysis 1.1. Comparison | Preoperative vessel imaging by ultrasound mapping versus standard

preoperative care, Outcome | Fistulae created.

Review: Precperative vascular access evaluation for haemodialysis patients

Comparison: | Preoperative vessel imaging by ultrasound mapping versus standard preoperative care

Qutcome: | Fistulae created

Study or subgroup Uttrasound mapping Control Risk Ratio Weight Risk Ratio
M- M-
H,Random 95% H.Random,55%
n/N n/N Cl Cl
Smith 2014 30/38 25/39 10.7 9% 1237092, 1.64 ]
Zhang 2006 29/33 24/35 125 % .28 [0.99, 1.66 ]
Ferring 2010 107/112 1017106 38.1 % 1.00 [ 0.95, 1.06 ]
Nursal 2006 35/35 35/35 38.6 % 1.00 [ 0.95, 1.06 ]
Total (95% CI) 218 215 100.0 % 1.06 [ 0.95, 1.18 |
Total events: 201 (Ultrasound mapping), 185 (Control)
Heterogeneity: Tau? = 0.01; Chiz = 12.66, df = 3 (P = 0.01); I> =76%
Test for overall effect: Z = 0.98 (P = 0.32)
Test for subgroup differences: Not applicable
05 0.7 | 1.5 2

More with control

More with uftrasound



Preoperative vascular access evaluation for
hemodialysis patients (Review)

Analysis 1.2. Comparison | Preoperative vessel imaging by ultrasound mapping versus standard
preoperative care, Outcome 2 Matured fistulae.

Review: Preoperative vascular access evaluation for haemodialysis patients
Comparison: | Preoperative vessel imaging by ultrasound mapping versus standard preoperative care

Outcome: 2 Matured fistulae

Study or subgroup Ultrasound mapping Control Risk Ratio Weight Risk Ratio
M- M-

H,Random,95% H,Randem,95%
n/N n/N Cl Cl
Zhang 2006 29/33 28/35 326 % [.10]0.89, 1.35]
Nursal 2006 23/35 23/35 124 % .00 071, 1.40]
Ferring 2010 88/112 73/106 i 55.1 % 14097, 1.34]
Total (95% CI) 180 176 - 100.0 % 1.11 [ 0.98, 1.25 |

Total events: 140 (Ultrasound mapping), 124 (Control)
Heterogeneity: Tau? = 0.0; Chi> = 0.49, df = 2 (P = 0.78); I =0.0%
Test for overall effect: Z = .70 (P = 0.089)

Test for subgroup differences: Not applicable

0.5 0.7 | 15 2

More with control More with ultrasound

The Cochrane Library 2015, Issue 9



Preoperative vascular access evaluation for
hemodialysis patients (Review)

Analysis 1.3. Comparison | Preoperative vessel imaging by ultrasound mapping versus standard
preoperative care, Outcome 3 Fistulae used for dialysis.

Review: Preoperative vascular access evaluation for haemodialysis patients
Comparison: | Preoperative vessel imaging by ultrasound mapping versus standard preoperative care

Outcome: 3 Fistulae used for dialysis

Study or subgroup Ultrasound mapping Control Risk Ratio Weight Risk Ratio
M- M-

H,Random,95% H,Random,95%
n/N n/N c a
Ferring 2010 88/112 73/106 i 62.8 % [.141097, 1.34]
Nursal 2006 29/33 28/35 T 372% 1.10[0.89, 1.35]
Total (95% CI) 145 141 - 100.0 % 1.12[0.99, 1.28 ]

Total events: |17 (Uttrasound mapping), 101 (Control)
Heterogeneity: Tau? = 0.0, Chi? = 0.08, df = | (P =0.77); I> =0.0%
Test for overall effect: Z = .81 (P = 0.070)

Test for subgroup differences: Not applicable

05 07 I 15 2

More with control More with ultrasound

The Cochrane Library 2015, Issue 9



Preoperative vascular access evaluation for
hemodialysis patients (Review)

Risk of bias in randomized studies
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Preoperative vascular access evaluation for
hemodialysis patients (Review)

Preoperative vessel imaging by duplex ultrasound mapping versus standard preoperative care for arieriovenous access creation in haemodialysis (HD) patients

Patient or population; HD patients with arteriovenous fistulas
Intervention: routine preoperative vessel imaging by ultrasound versus standard preoperative care

Outcomes lllustrative comparative risks* (95% CI) Relative effect Number of pariicipants | Quality of the evidence | Commenis
(95% CI) (studies) (GRADE)
Assumed risk Corresponding risk
Standard care Vessel imaging by ultra-
sound
Fistulas created Study population RR 1.02 433 (4) SO00
Assessed by surgeon? (0.94t01.12) very low??
Follow-up: 1 day 909 per 1000 927 per 1000
(855 to 1000)
Moderate risk
053 per 1000 972 per 1000
(896 to 1000)
Fistulas matured 705 per 1000 782 per 1000 RR1.11 356 (3) BB
Clinical assessment by (690 to 881) (0.98 to 1.25) lows-:
experienced HD nurse:
Follow-up: 6 fto 12
months
Fistulas used for dialysis 716 per 1000 802 per 1000 RR1.12 286 (2) SBEOD
Clinical assessment by (709 to 917) (0.99 to 1.28) lows=-
HD nurse
Follow-up: 6 ft0 24
months

= Based on four small studies, preoperative vessel imaging did not improve
fistula outcomes compared with standard care. Adequately powered
prospective studies are required to fully answer this question



Medical adjuvant treatment to increase patency of
arteriovenous fistulae and grafts (Review)

Analysis 7.1. Comparison 7 Clopidogrel versus placebo, Outcome | Graft thrombosis.

Review: Medical adjuvant treatment to increase patency of arteriovenous fistulae and grafts
Comparison: 7 Clopidogrel versus placebo

Outcome: | Graft thrombosis

Study or subgroup Clopidogrel Placebo QOdds Ratio VWeight Odds Ratio
H,Randorw;?S% H,Randort?,;ﬁf)%

n/N n/N cl c

Ghorbani 2009 (1) 2/46 10/47 —— 29.5% 0.17[003,0.82]

Dember 2008 (2) 53/436 84/430 70.5 % 0.57[0.39,0.83]

Total (95% CI) 482 477 - 100.0 % 0.40 [ 0.13, 1.19 ]

Total events: 55 (Clopidogrel), 94 (Placebo)

Heterogeneity: Tau? = 0.41; Chi2 = 2.18, df = | (P = 0.14); I =54%
Test for overall effect: Z = 1.65 (P = 0.098)

Test for subgroup differences: Not applicable

0001001 01 1 10 100 1000

Favours clopidogrel Favours placebo

Cochrane Database of Systematic Reviews 2015, Issue 7. Art. No.: CD002786



Medical adjuvant treatment to increase patency of
arteriovenous fistulae and grafts (Review)
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Multicenter randomized study
Effect of Clopidogrel on Early Failure of
Arteriovenous Fistulas for Hemodialysis

*Randomized study

*Multicenter study (9 US centers) inclusion 866
er year!!!

sFistula surgeries were performed at 27 hospitals by
/1 surgeons

=Adherence to study medication was presentin @
of participants assigned to clopidogrel and for 86% of

participants assigned to placebo
JAMA 2008;299(18):2164-2171



Multicenter randomized study
Effect of Clopidogrel on Early Failure of
Arteriovenous Fistulas for Hemodialysis

Table 2. Fistula Thrombaosis

No. (%) of Patients

| |
Clopidogrel Placebo Relative Risk

(n=435)2 (n=431)2 (95% Confidence Interval)P
Thrombosis at 6 wk (all patients) 53(12.2) 84 (19.5) 0.63 (0.46-0.97)°
By location
Forearm fistula 31(12.9) 60 (24.7) 0.53 (0.36-0.77)
Upper arm fistula 22 (11.3) 24 (12.8) 0.89 (0.52-1.53)

I 1 Relative Risk
Clopidogrel Placebo (95% Confidence
(n = 385)3 (n = 373)3 Interval)®
Suitability failure (all patients) 238 (61.8) 222 (59.5) 1.05 (0.94-1.17)¢
By location
Forearm fistula 144 (66.9) 137 (64.0) 1.05 (0.82-1.20)
Upper arm fistula 04 (55.3) 85 (63.4) 1.05 (0.87-1.27)
By tallure reason
Fistula abandoned with no expectation 115 (29.9) 134 (35.9) 0.85 (0.69-1.03)
of future use
Fistula not yet in use despite treatment 57 (14.8) 47 (12.6) 1.17 (0.83-1.66)
with dialysis
Fistula in use during ascertainment 66 (17.1) 41 (11.0) 1.56 (1.08-2.24)
period but failed to meet suitability
criteria

JAMA 2008;299(18):2164-2171



The Effect of Anastomosis and Graft Geometry on
AVG Patency in Hemodialysis Patients
a systematic review

Modified ePTFE AVGs  Standard ePTFE AVGs Risk Ratio Risk Ratio

Study or Subgroup Events Total Bvents Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI

Dammers et al. 2003 28 2 3 A7 19.4% 0.96 [0.68, 1.34] —a—

Koetal 2009 17 47 21 42 14.8% 0.72[0.45,1.19)] —

Lemson etal 2002 17 20 14 20 19.3% 1.21[0.86,1.71] T

Lemson etal. 2000 34 a9 2 B 18.8% 1.30[0.91, 1.86] T

Palo et al. 2004 g 35 13 3B BT% 0.38 0,15, 0.96]

Saram et al. 2002 16 24 23 24 208% 0.70[0.52, 0.93] —

Total (95% Cl) 237 239 100.0% 0.90 [0.68, 1.18] 4 Pr| mary patency

Total events 117 130

Heterogeneity Tau®= 0.07; Chi*=14.13, di= 5 (F=0.01) F=65% l l l l ) l

Test fn?nuergll effect 7= DI.?B iF= D.44)I ( ' 01 Dz . DS . - ? . g 1o

Favours Modified AVG  Favours Standard AVG

Modified ePTFE AVGs  Standard ePTFE AVGs Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI

Cammers etal. 2003 7 52 ] ar  16.0% 1.63[0.52, 4.54] =

Koetal 20049 1 47 B 42 56% 0.161[0.02,1.19] *

Lemson etal 2002 4 20 Z 20 8.9% 2.00[0.41,9.71]

Lemson etal. 2000 1 a9 110 1 24.3% 1.14[0.52, 2.48] &

Falo etal. 2004 4 35 ] 34 13.3% 0.80100.23, 2.73] .

Saram et al. 2002 g 24 16 24 358% 0.56 0,31, 1.01] —

Total (95% CI) 237 239 100.0% 0.85[0.51, 1.43] il Sec on d ary p aten Cy

Total events 3f 44

Heterogeneity: Tau®=0.13; Chif= 736, df =9 (P =019 F=32% 'E|.1 sz Elfﬁ ﬁ é 1E|'

Test for overall effect: £= 0.60 (F = 0.55)

Favours Modified AVG  Favours Standard AYVG



The Effect of Anastomosis and Graft Geometry on
AVG Patency in Hemodialysis Patients
a systematic review

Random sequence genaration (selection bias)

Allocation concealment (selection bias)

Blinding of participants and personnel (perfarmance bias)
Blinding of outcome assessment (detection bias)
[ncomplete outcome data (attrition bias)

Selective reporting (reporting bias)

Other bias
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Risk of Bias analysis overview

Dammers et al. 2003
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Gagne et al. 2000
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Lemson etal 2002 | @ | 2 @ “functioning well” making it is assessment
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Sorom etal 2002 | @ | 2 .




Meta-analysis
Surgical vs mechanical thrombectomy vs
pharmacomechanical thrombolysis for thrombosed
dialysis grafts

Comparison: 01 Surgical Thrombectomy vs. Endovascular Thrembectomy
Outcome: 04 90 Day Primary Patency

Endovascular Surgeny RR Weight RR
Study nH nH (955%C1 Fixad) B (955%C1 Fled)
béersdon 1997 4559 H P58 2o 1.36[1.051 81]
Schuman 1394 6115 4118 K| 1 50[0.55 4 58]
Yegely 1986 g0 7110 7.0 0.86[0.45 1 64
Yegely 1959 Tore2 53T 514 1.44[0.97 1.35)
Tobal(95% 1) 127 (166 951153 qo0.0 1221 .051.40]

Test for heterogeneity chi-sguare=2 72 df=3 p=0.44
Test for overall effect =268 p=0.007

Comparison: 01 Surgical Thrombectomy vs. Endovascular Thrombeclomy
Outcome: 05 1 Year Primary Patency

Endovasculsr Surgery Weight RR
Study nM nM (958 Fined) % (35%CIFixed)
Brooks 1987 18124 10418 132 143D 68,2 3]
Dougherty 1999 34 139 0741 M6 1.45[0.96,1 .49
Marston 1957 54159 43156 52.2 1.45(1.01 1 40]
Total95%C0 108 71122 &3 i 11e - 100.0 1220107 1.40)

Test for heterogensity chi-souare=053 df=2 p=077
Test for overall etfed 2=297 p=0.003

N 1 £ 1D
Favours endovasaular Favours surgery

J Vasc Surg. 2002;36(5):939-45



Meta-analysis

Surgical vs mechanical thrombectomy vs
pharmacomechanical thrombolysis for thrombosed

dialysis grafts

* Meta-analysis supports the use of surgical techniques
for graft thrombectomy

= However several flaws of included randomized studies:

small numbers of included patients

different thrombectomy devices

additional thrombolysis in some studies

one multicenter study with large differences in technical
success rate (25% to 100%)

different surgical procedures

J Vasc Surg. 2002;36(5):939-45



Evidence-based guidelines &
guality of studies

What about:
*Quality of randomized studies

*Power analysis

*Randomization protocol

*Number of including centers/included patients per center
*Violation of study protocol

*Missing values

*|_ocal practice & experience



