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Vascular Access Surveillance
Are we asking the right questions?
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“Further data are required to better understand
the role of active surveillance and pre-emptive
correction of access stenoses”
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The current state of the literature

A deeper dive: the assumptions we make

Unanswered questions

Society Qa Ultrasound Clinical
NKF-K/DOQI ✓ ✓ ✓

CSN ✓ ✓

Society for Vascular Surgery ✓ ✓

EBP Guidelines ✓

CARI +/- ✓

UK Renal Association +/- ✓

The current state of the literature
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69 records a er
duplicates removed

69 records screened
18 records excluded based on tle

and abstract

51 full-text ar cles
assessed for eligibility

14 studies (N=1390)
included in qualita ve

synthesis

14 studies (N=1390)
included in

quan ta ve synthesis

37 full-text ar cles excluded (non-
randomized trials or addressing a

different ques on)

Studies by outcome:

Access loss (RR): 10 studies (11 comparisons); n=972
Access thrombosis (RR): 13 studies (18 comparisons); n=1212
Use of angiograms (IRR): 5 studies (7 comparisons); n=539

Use of angioplas es (IRR): 7 studies (9 comparisons); n=815
Use of surgical procedures (IRR): 4 studies (5 comparisons); n=448
Use of angioplas es or surgical procedures (IRR): 5 studies (6 comparisons); n=585

Use of hemodialysis catheters (IRR): 5 studies (6 comparisons); n=394
Hospitaliza ons (IRR): 3 studies (4 comparisons); n=219
Infec ons (IRR): 3 studies (3 comparisons); n=248
Mortality (RR): 5 studies (5 comparisons); n=386

Ravani P (manuscript under review)

Access Thrombosis

Study ID

Random effects model

Heterogeneity: I−squared=29.8%, p=0.1132

Test for subgroup differences: Q=10.1, df=1, p=0.0015

Access Type = Fistula

Access Type = Graft

Random effects model

Random effects model

Heterogeneity: I−squared=0%, p=0.5084

Heterogeneity: I−squared=0%, p=0.605

Sands 1999 (SP/DU)

Sands 1999 (QA/DU)

Polkinghorne 2006

Tessitore 2003

Tessitore 2014

Scaffaro 2009

Tessitore 2004

Sands 1999 (QA/DU)

Sands 1999 (SP/DU)

Smits 2001 (QA)

Dember 2004

Mayer 1993

Smits 2001 (QA/SP)

Robbin 2006

Lumsden 1997

Moist 2003

Ram 2003 (QA)

Ram 2003 (DU)

Events

1

1

6

6

6

9

8

1

3

6

5

11

18

18

17

26

20

25

Total

646

267

379

23

19

69

32

28

53

43

8

12

28

32

35

41

65

32

59

32

35

Experimental

Events

2

2

4

14

15

14

18

2

3

6

11

18

12

21

16

18

11

12

Total

566

248

318

13

13

68

30

30

58

36

7

8

25

32

35

31

61

32

53

17

17

Control

0.1 0.5 1 2 10

Risk Ratio

Favours Surveillance Favours Monitoring

RR

0.79

0.50

0.95

0.28

0.34

1.48

0.40

0.43

0.70

0.37

0.44

0.67

0.89

0.45

0.61

1.13

0.80

1.06

1.30

0.97

1.01

95% CI

[0.65; 0.97]

[0.35; 0.71]

[0.80; 1.12]

[0.03; 2.82]

[0.03; 3.39]

[0.44; 5.01]

[0.18; 0.91]

[0.19; 0.95]

[0.33; 1.49]

[0.18; 0.75]

[0.05; 3.85]

[0.18; 2.51]

[0.33; 2.41]

[0.18; 1.16]

[0.34; 1.10]

[0.65; 1.99]

[0.48; 1.36]

[0.66; 1.71]

[0.81; 2.08]

[0.62; 1.50]

[0.70; 1.47]

Weight

100%

24.4%

75.6%

0.7%

0.7%

2.4%

4.7%

4.9%

5.3%

5.8%

0.8%

2.0%

3.4%

3.7%

7.5%

7.9%

8.6%

9.6%

9.6%

10.3%

12.1%

Ravani P (manuscript under review)

Access Loss

Study ID

Random effects model

Heterogeneity: I−squared=0%, p=0.6752

Test for subgroup differences: Q=3.8, df=1, p=0.0507

Access Type = Fistula

Access Type = Graft

Random effects model

Random effects model

Heterogeneity: I−squared=0%, p=0.8983

Heterogeneity: I−squared=0%, p=0.8111

Tessitore 2004

Tessitore 2003

Scaffaro 2009

Tessitore 2014

Ram 2003 (DU)

Ram 2003 (QA)

Moist 2003

Mayer 1993

Malik 2005

Dember 2004

Robbin 2006

Events

4

4

4

5

9

9

9

10

11

14

27

Total

511

156

355

43

32

53

28

35

32

59

35

97

32

65

Experimental

Events

5

6

10

13

5

5

8

10

20

14

26

Total

461

154

307

36

30

58

30

17

17

53

35

92

32

61

Control

0.2 0.5 1 2 5

Risk Ratio

Favours Surveillance Favours Monitoring

RR

0.81

0.50

0.90

0.67

0.62

0.44

0.41

0.87

0.96

1.01

1.00

0.52

1.00

0.97

95% CI

[0.65; 1.02]

[0.29; 0.86]

[0.71; 1.15]

[0.19; 2.31]

[0.20; 2.00]

[0.15; 1.31]

[0.17; 1.01]

[0.35; 2.21]

[0.38; 2.40]

[0.42; 2.43]

[0.48; 2.10]

[0.26; 1.03]

[0.57; 1.74]

[0.65; 1.47]

Weight

100%

17.1%

82.9%

3.2%

3.6%

4.1%

6.2%

5.7%

5.8%

6.4%

9.0%

10.7%

16.0%

29.3%

Ravani P (manuscript under review)
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Outcome

Study ID

Outcome = Infections

Outcome = Angiograms

Outcome = Hospitalizations

Random effects model

Random effects model

Random effects model

Heterogeneity: I−squared=0%, p=0.6051

Heterogeneity: I−squared=62.4%, p=0.014

Heterogeneity: I−squared=66.6%, p=0.0296

Dember 2004

Tessitore 2014

Robbin 2006

Dember 2004

Ram 2003 (QA)

Ram 2003 (DU)

Polkinghorne 2006

Smits 2001 (QA)

Smits 2001 (QA/SP)

Moist 2003

Ram 2003 (DU)

Tessitore 2003

Ram 2003 (QA)

Tessitore 2004

0.01 0.1 1 10 100

Incidence Rate Ratio

Favours Surveillance Favours Monitoring

IRR

1.74

1.78

0.54

3.25

0.90

1.80

52.87

1.86

2.95

1.59

1.08

1.22

1.72

0.36

0.27

1.14

0.59

95% CI

[0.78; 3.91]

[1.18; 2.67]

[0.31; 0.93]

[0.53; 20.11]

[0.16; 5.18]

[0.63; 5.14]

[6.27; 445.78]

[0.80; 4.35]

[1.31; 6.65]

[0.81; 3.14]

[0.64; 1.82]

[0.72; 2.07]

[1.18; 2.51]

[0.15; 0.85]

[0.12; 0.62]

[0.61; 2.12]

[0.41; 0.84]

Weight

13.1%

53.7%

33.1%

3.4%

3.5%

6.2%

2.7%

7.3%

7.5%

8.2%

9.1%

9.1%

9.8%

7.2%

7.4%

8.6%

9.9%

Ravani P (manuscript under review)

Surveillance and pre-emptive correction
of stenoses does not appear to be of
benefit in AVGs

Data are more promising for AVFs
Single-center (3/4 from same site)
Small numbers of patients / events
Unblinded

A deeper dive: assumptions we make
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Thrombosi
s

Thrombosi
s

Access
Loss

Access
Loss

StenosisStenosis

1/3 No
Anatomic

Lesion

1/3 No
Anatomic

Lesion

Fan & Schwab, JASN 1992 3:1-11

Assumption 1: Stenosis leads to thrombosis

Excessive post-HD compression
Hypotension
Hypovolemia
Compression during sleep
Hypercoagulable states
Arterial stenosis

1/3 No
Anatomic

Lesion

1/3 No
Anatomic

Lesion

Fan & Schwab, JASN 1992 3:1-11

Thrombosi
s

Thrombosi
s

Access
Loss

Access
Loss

StenosisStenosis
Reduced

Blood Flow
Reduced

Blood Flow

44% No
reduction

in flow

44% No
reduction

in flow

Paulson AJKD 2000 35:1089-1095

Assumption 2: Thrombosis preceded by reduction in access blood flow
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White J, CJASN 2006 1:972-978

Assumption 3: Frequency of screening is sufficient to detect drop in
blood flow and intervene

Paulson WD, AJKD 2000 35:1089-1095

Assumption 4: We have a good diagnostic test

Thrombosi
s

Thrombosi
s

Access
Loss

Access
Loss

StenosisStenosis
Reduced

Blood Flow
Reduced

Blood Flow

Correction
of Stenosis
Correction
of Stenosis

X

Extend
Life of
Access

Extend
Life of
Access

Assumption 5: Pre-emptive intervention prolongs access life
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Assumption 5: Pre-emptive intervention prolongs access life

Assumption 6: Active screening / surveillance is required

Physical examination
Clinical signs

Schwab S, KI 1989 36(4):707-711;Asif A CJASN 2007 2(6):1191; Leon C Semin Dial 2008 21(1):85

Unanswered questions
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Is active surveillance required?

“Best” diagnostic test

Frequency of testing

Does pre-emptive angioplasty improve
access longevity?

“Further data are required to better understand
the role of active surveillance and pre-emptive
correction of access stenosis”


