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Total full-text articles excluded (n =141)
• Complication of interest not observed (n=92)
• Not prospective (n=22)
• Less than 100 fistulas (n=14)
• Non-English (n=8)
• Non-fistula patients within cohort (n=4)
• Similar patient population (n=1)

Articles included in 
literature review 

(n = 43) 

Records identified through 
database searching (n=2292)

Records after duplicates 
removed 
(n =2292)

Records screened by 
title or abstract 

(n =2292) 

Non-relevant records excluded 
(n =2120)
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Figure S1:   Flow diagram of study eligibility and inclusion.  
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Figure S2: Studies reporting the incident rate for aneurysms per 1000 patient-days. Dashed line 
refers to the median event rate per 1000 patient-days. Please note, Van Loon et al. estimated an 
event rate of 3.01 Aneurysms per 1000 patient-days for patients cannulated using the rope ladder 
technique. We excluded this event rate because the figure became distorted when including this 
event rate. 

AVF-T: transposed arteriovenous fistula; open AVF-T: AVF transposition of a deep vein 
through a long open incision; Endoscopic AVF-T: AVF transposition of a deep vein through 
endoscopic procedure; Buttonhole: All patients cannulated using a buttonhole technique; Upper 
Arm: cohort made up of all upper arm fistulas; Qa Surveillance: Access blood flow monitoring.  
Elderly: ≥65 years; Standard: no specific cohort followed.
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Figure S3: Studies reporting the incident rate for bloodstream infections per 1000 patient-days. 
Dashed line refers to the median event rate per 1000 patient-days. 

 

Buttonhole: All patients cannulated using a buttonhole technique; Rope Ladder: All patients 
cannulated using a rope ladder technique; Standard: no specific cohort followed. 
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Figure S4: Studies reporting the incident rate for local access infections per 1000 patient-days. 
Dashed line refers to the median event rate per 1000 patient-days. 

 
AVF-T: transposed arteriovenous fistula; Buttonhole: All patients cannulated using a buttonhole 
technique; Rope Ladder: All patients cannulated using a rope ladder technique; Diabetic: refers 
to diabetic nasal carriers of methicillin-resistant and methicillin-susceptible staphylococcus 
aureus (MRSA & MSSA); Non-diabetic: refers to non-diabetic nasal carriers of methicillin-
resistant and methicillin-susceptible staphylococcus aureus (MRSA & MSSA); Upper Arm: 
cohort made up of all upper arm fistulas; Lower Arm: cohort made up of all lower arm fistulas; 
Standard: no specific cohort followed. 
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Table S1. PRISMA checklist 

Section/topic  # Checklist item  Reported  

TITLE   

Title  1 Identify the report as a systematic review, meta-analysis, or both.  Yes 

ABSTRACT   

Structured summary  2 Provide a structured summary including, as applicable: background; objectives; data sources; study eligibility 
criteria, participants, and interventions; study appraisal and synthesis methods; results; limitations; conclusions and 
implications of key findings; systematic review registration number.  

Yes 

INTRODUCTION   

Rationale  3 Describe the rationale for the review in the context of what is already known.  Yes 

Objectives  4 Provide an explicit statement of questions being addressed with reference to participants, interventions, 
comparisons, outcomes, and study design (PICOS).  

Yes 

METHODS   

Protocol and registration  5 Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if available, provide 
registration information including registration number.  

Yes 

Eligibility criteria  6 Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., years considered, 
language, publication status) used as criteria for eligibility, giving rationale.  

Yes 

Information sources  7 Describe all information sources (e.g., databases with dates of coverage, contact with study authors to identify 
additional studies) in the search and date last searched.  

Yes 

Search  8 Present full electronic search strategy for at least one database, including any limits used, such that it could be 
repeated.  

Yes 

Study selection  9 State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if applicable, 
included in the meta-analysis).  

Yes 

Data collection process  10 Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and any 
processes for obtaining and confirming data from investigators.  

Yes 
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Risk of bias across studies  15 Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication bias, selective 
reporting within studies).  

Yes 

Additional analyses  16 Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if done, 
indicating which were pre-specified.  

N/A 

RESULTS   

Study selection  17 Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for exclusions 
at each stage, ideally with a flow diagram.  

Yes 

Study characteristics  18 For each study, present characteristics for which data were extracted (e.g., study size, PICOS, follow-up period) 
and provide the citations.  

Yes 

Risk of bias within studies  19 Present data on risk of bias of each study and, if available, any outcome level assessment (see item 12).  Yes 

Results of individual studies  20 For all outcomes considered (benefits or harms), present, for each study: (a) simple summary data for each 
intervention group (b) effect estimates and confidence intervals, ideally with a forest plot.  

Yes 

Synthesis of results  21 Present results of each meta-analysis done, including confidence intervals and measures of consistency.  N/A 

Risk of bias across studies  22 Present results of any assessment of risk of bias across studies (see Item 15).  Yes 

Additional analysis  23 Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression [see Item 16]).  N/A 

DISCUSSION   

Summary of evidence  24 Summarize the main findings including the strength of evidence for each main outcome; consider their relevance to 
key groups (e.g., healthcare providers, users, and policy makers).  

Yes 

Data items  11 List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumptions and 
simplifications made.  

Yes 

Risk of bias in individual 
studies  

12 Describe methods used for assessing risk of bias of individual studies (including specification of whether this was 
done at the study or outcome level), and how this information is to be used in any data synthesis.  

Yes 

Summary measures  13 State the principal summary measures (e.g., risk ratio, difference in means).  Yes 

Synthesis of results  14 Describe the methods of handling data and combining results of studies, if done, including measures of consistency 
(e.g., I2) for each meta-analysis.  

Yes 
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Limitations  25 Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level (e.g., incomplete retrieval of 
identified research, reporting bias).  

Yes 

Conclusions 26 Provide a general interpretation of the results in the context of other evidence, and implications for future research.  Yes 

FUNDING   

Funding  27 Describe sources of funding for the systematic review and other support (e.g., supply of data); role of funders for 
the systematic review.  

Yes 
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Table S2. Distribution of components describing study quality of observational studies 

Was the conception of study question 
formed prior to data collection? 

No 21 

Unclear 3 

Yes 15 

Recruitment Type 

Consecutive 31 

Not reported 5 

Random 3 

Was enrolment based on pre-specified 
eligibility criteria? 

No 13 

Yes 26 

Was the exposure defined as the access 
planned (access intended) as opposed to 
the access in place prior to the study 
(access achieved)? 

No 20 

Yes 19 

Is it reported whether participants were 
eligible to different forms of fistula access? 

No 25 

Unclear 1 

Yes 13 

Was the proportion lost to follow-up less 
or equal to 10%? 

Unclear 27 

Yes 12 

Aneurysm: Was the outcome definition the 
same as published standardized definition? 
16,45 

No 1 

Unclear 5 
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Yes 2 

Not Applicable 31 

Infection: Was the outcome definition the 
same as published standardized definition 

No 2 

Unclear 7 

Yes 13 

Not Applicable 17 

Ischemic Steal: Was the outcome definition 
the same as published standardized 
definition44 

No 1 

Unclear 9 

Yes 2 

Not Applicable 27 

Venous Hypertension: Was the outcome 
definition the same as published 
standardized definition 

Unclear 1 

Not Applicable 38 

Thrombosis: Was the outcome definition 
the same as published standardized 
definition43,44 

No 3 

Unclear 11 

Yes 1 

Not Applicable 24 

Were at least age, sex, diabetes, heart 
disease, and peripheral vascular disease 
considered or reported? 

No 32 

Yes 7 

Are reports of the study free of suggestion 
of selective outcome reporting? 
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No 6 

Unclear 3 

Yes 30 

Was the study apparently free of other 
problems that could put it at a risk of bias?

No 17 

Unclear 2 

Yes 20 
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Table S3: Distribution of components describing study quality of randomized controlled trials 

Was the allocation sequence adequately 
generated? 

Unclear 1 

Yes 3 

Was allocation adequately concealed? 

Unclear 1 

Yes 3 

Was knowledge of the allocated 
interventions adequately prevented during 
the study? 

No 1 

Yes 3 

Were incomplete outcome data adequately 
addressed? 

No 1 

Yes 3 

Are reports of the study free of suggestion 
of selective outcome reporting? 

No 1 

Yes 3 

Was the study apparently free of other 
problems that could put it at a risk of 
bias? 

No 1 

Yes 3 

Did the outcome assessor NOT have 
knowledge of the allocated intervention? 

No 2 

Yes 2 

Was the Proportion lost to follow-up less 
or equal to 10%? 

Unclear 1 
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Yes 3 

Aneurysm: Was the outcome definition 
the same as published standardized 
definition? 16,45 

Yes 1 

Not Applicable 3 

Infection: Was the outcome definition the 
same as published standardized 
definition? 

Yes 1 

Not Applicable 3 

Steal: Was the outcome definition the 
same as published standardized 
definition? 44 

Not Applicable 4 

Venous hypertension: Was the outcome 
definition the same as published 
standardized definition? 

Not Applicable 4 

Thrombosis: Was the outcome definition 
the same as published standardized 
definition? 

Unclear 2 

Yes 1 

Not Applicable 1 

*The number of cohorts reported rather than the number of studies. 
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Table S4: Complication rates reported by study and unique cohort. 

Author (Year) Group Complication 
No. 
Fistulas 

No. 
Events 

Reported 
Rate Units 

Rate (per 1000 
patient-days) 

Lok et al. (2005) Non-Elderly 
(<65 years) 

Aneurysm 248 3 0.0002 patient-month 0.01 

Lok et al. (2005) Elderly (≥65 
years) 

Aneurysm 196 1 0.00 patient-month 0.00 

Tessitore et al. (2008) Standard Aneurysm 97 4 0.02 patient-year 0.04 

Tessitore et al. (2008) Qa Surveillance Aneurysm 62 1 0.01 patient-year 0.02 

Koksoy et al. (2009) Upper Arm Aneurysm 50 4 0.02 patient-year 0.07 

Koksoy et al. (2009) AVF-T Aneurysm 50 3 0.02 patient-year 0.05 

van Loon et al. (2010) Buttonhole Aneurysm 75 2 0.05 patient-year 0.13 

van Loon et al. (2010) Rope Ladder Aneurysm 70 47 1.1 patient-year 3.01 

Paul et al. (2010) Open AVF-T Aneurysm 78 2 0.02 patient-year 0.05 

Paul et al. (2010) Endovascular 
AVF-T 

Aneurysm 98 0 0.00 patient-year 0.00 

Korkut et al. (2010) AVF-T Aneurysm 350 32 0.02 patient-year 0.06 

Renaud et al. (2012) Non-Elderly 
(<65 years) 

Aneurysm 191 4 0.02 patient-year 0.06 

Renaud et al. (2012) Elderly (≥65 
years) 

Aneurysm 89 0 0.00 patient-year 0.00 

Ayez et al. (2012) Upper Arm Aneurysm 173 4 0.04 1000 patient-
days 

0.04 

Elseviers et al. (2003) Standard Bleeding 1049 22 0.06 1000 patient-
days 

0.06 

Koksoy et al. (2009) AVF-T Bleeding 50 2 0.01 patient-year 0.03 

Koksoy et al. (2009) Upper Arm Bleeding 50 1 0.01 patient-year 0.02 

Papanikolaou et al. 
(2009) 

Upper Arm Bleeding . . 0.04 patient-year 0.11 

Papanikolaou et al. 
(2009) 

Lower arm Bleeding . . 0.03 patient-year 0.08 

Korkut et al. (2010) AVF-T Bleeding 350 17 0.01 patient-year 0.03 

Ayez et al. (2012) Upper Arm Bleeding 173 8 0.08 1000 patient-
days 

0.08 

McCarley et al. (2001) DVPM Catheter 
Insertion 

41 . 0.06 patient-year 0.16 

McCarley et al. (2001) VABFM Catheter 
Insertion 

43 . 0.07 patient-year 0.19 

McCarley et al. (2001) NM Catheter 
Insertion 

39 . 0.18 patient-year 0.49 

Tessitore et al. (2008) Standard Catheter 
Insertion 

97 22 0.10 patient-year 0.27 

Tessitore et al. (2008) Qa Surveillance Catheter 
Insertion 

62 4 0.03 patient-year 0.07 

Ravani et al. (2002) Standard Death 197 78 0.23 patient-year 0.64 

Astor et al. (2005) Standard Death 185 44 11.7 100 person-
years 

0.32 
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Jennings et al. (2006) Standard Death 134 4 0.03 patient-year 0.09 

Tessitore et al. (2008) Qa Surveillance Death 62 21 0.14 patient-year 0.37 

Tessitore et al. (2008) Standard Death 97 24 0.1 patient-year 0.26 

Koksoy et al. (2009) Upper Arm Death 50 22 0.14 patient-year 0.37 

Koksoy et al. (2009) AVF-T Death 50 10 0.06 patient-year 0.15 

Paul et al. (2010) Open AVF-T Death 78 14 0.12 patient-year 0.33 

Paul et al. (2010) Endovascular 
AVF-T 

Death 98 18 0.16 patient-year 0.44 

Ng et al. (DOPPS) 
(2011) 

Standard Death 476 27 13 100 patient-
years 

0.36 

Renaud et al. (2012) Elderly (≥65 
years) 

Death 89 10 0.1 patient-year 0.28 

Renaud et al. (2012) Non-Elderly 
(<65 years) 

Death 191 13 0.07 patient-year 0.19 

Ayez et al. (2012) Upper Arm Death 173 55 0.56 1000 patient-
days 

0.56 

Tessitore et al. (2008) Standard Difficulty 
Cannulation 

97 4 0.02 patient-year 0.04 

Tessitore et al. (2008) Qa Surveillance Difficulty 
Cannulation 

62 4 0.03 patient-year 0.07 

Olsha et al. (2014) Elderly (≥80 
years) 

Hematoma 128 2 0.01 patient-year 0.03 

Lok et al. (2005) Non-elderly 
(<65 years) 

High cardiac 
output 

248 2 0.006 patient-year 0.017 

Lok et al. (2005) Elderly (≥65 
years) 

High cardiac 
output 

196 0 0 patient-year 0 

McCarley et al. (2001) NM Hospitalization 
(All-Cause) 

39 . 0.72 patient-year 1.97 

McCarley et al. (2001) DVPM Hospitalization 
(All-Cause) 

41 . 0.47 patient-year 1.29 

McCarley et al. (2001) VABFM Hospitalization 
(All-Cause) 

43 . 0.10 patient-year 0.27 

Ng et al. (DOPPS) 
(2011) 

Standard Hospitalization 
(All-Cause) 

476 . 104 100 patient-
years 

2.85 

Badawy et al. (2014) Standard Hospitalization 
(All-Cause) 

. 121 2.83 100 patient-
months 

0.94 

Ng et al. (DOPPS) 
(2011) 

Standard Hospitalization 
(Infection-
Related) 

476 . 12.6 100 patient-
years 

0.34 

Lok et al. (2003) Duplex US 
Monitoring 

Hospitalization 
(VA-Related) 

189 . 6 1000 access-
days 

6.00 

Lok et al. (2003) Transonic 
Surveillance 

Hospitalization 
(VA-Related) 

241 . 4 1000 access-
days 

4.00 

Jennings et al. (2006) Standard Hospitalization 
(VA-Related) 

134 0 0.00 patient-year 0.00 

Ng et al. (DOPPS) 
(2011) 

Standard Hospitalization 
(VA-Related) 

476 . 23.8 100 patient-
years 

0.65 

Tokars et al. (2002) Standard Infection- 
Bacteremia 

. 59 0.25 100 patient-
months 

0.08 
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Taylor et al. (2002) Standard Infection- 
Bacteremia 

. 14 0.21 1000 dialysis 
sessions 

0.50 

Gilad et al. (2005) Standard Infection- 
Bacteremia 

. 299 0.16 100 patient-
months 

0.05 

Saxena et al. (2003) Standard Infection- 
Bacteremia 

. 14 0.02 100 patient-
months 

0.01 

Macrae et al. (2013) Standard Infection- 
Bacteremia 

69 0 0.00 patient-year 0.00 

de Albuquerque et al. 
(2013) 

Standard Infection- 
Bacteremia 

. 15 0.55 1000 access-
days 

0.55 

Kandil et al. (2013) Buttonhole Infection- 
Bacteremia 

227 11 2.94 100 treatment 
years 

0.08 

Badawy et al. (2014) Standard Infection- 
Bacteremia 

. 4 0.09 100 patient-
months 

0.03 

Lok et al. (2014) Rope Ladder Infection- 
Bacteremia 

457 0 0.00 1000 patient-
days 

0.00 

Tokars et al. (2002) Standard Infection- 
Local 

. 71 0.30 100 patient-
months 

0.10 

Saxena et al. (2002) Diabetic Nasel 
Carriers of 
MRSA/MSSA 

Infection- 
Local 

. . 0.02 patient-year 0.06 

Saxena et al. (2002) Non-diabetic 
Nasel Carriers 
of 
MRSA/MSSA 

Infection- 
Local 

. . 0.01 patient-year 0.04 

Gilad et al. (2005) Standard Infection- 
Local 

. 93 0.05 100 patient-
months 

0.02 

Koksoy et al. (2009) Upper Arm Infection- 
Local 

50 1 0.01 patient-year 0.02 

Koksoy et al. (2009) AVF-T Infection- 
Local 

50 2 0.01 patient-year 0.03 

Papanikolaou et al. 
(2009) 

Lower arm Infection- 
Local 

. . 0.01 patient-year 0.03 

Papanikolaou et al. 
(2009) 

Upper Arm Infection- 
Local 

. . 0.01 patient-year 0.03 

van Loon et al. (2010) Buttonhole Infection- 
Local 

75 4 0.09 patient-year 0.26 

van Loon et al. (2010) Rope Ladder Infection- 
Local 

70 0 0.00 patient-year 0.00 

Macrae et al. (2013) Standard Infection- 
Local 

69 0 0.00 patient-year 0.00 

de Albuquerque et al. 
(2013) 

Standard Infection- 
Local 

. 2 0.07 1000 access-
days 

0.07 

Badawy et al. (2014) Standard Infection- 
Local 

. 21 0.49 100 patient-
months 

0.16 

Lok et al. (2014) Rope Ladder Infection- 
Local 

457 2 0.00 1000 patient-
days 

0.00 

Bonforte et al. (2004) Lower arm Ischemic steal 
syndrome 

112 2 0.00 patient-month 0.02 

Lok et al. (2005) Elderly (≥65 
years) 

Ischemic steal 
syndrome 

196 3 0.00 patient-month 0.01 
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Lok et al. (2005) Non-Elderly 
(<65 years) 

Ischemic steal 
syndrome 

248 1 0.00 patient-month 0.00 

Jennings et al. (2006) Standard Ischemic steal 
syndrome 

134 2 0.02 patient-year 0.05 

Huijbregts et al. (2008) Standard Ischemic steal 
syndrome 

285 2 0.01 patient-year 0.03 

Papanikolaou et al. 
(2009) 

Lower arm Ischemic steal 
syndrome 

. . 0.01 patient-year 0.03 

Papanikolaou et al. 
(2009) 

Upper Arm Ischemic steal 
syndrome 

. . 0.10 patient-year 0.27 

Paul et al. (2010) Open AVF-T Ischemic steal 
syndrome 

78 2 0.02 patient-year 0.05 

Paul et al. (2010) Endovascular 
AVF-T 

Ischemic steal 
syndrome 

98 0 0.00 patient-year 0.00 

Korkut et al. (2010) AVF-T Ischemic steal 
syndrome 

350 25 0.02 patient-year 0.05 

Jennings et al. (2011) Elderly (≥65 
years) 

Ischemic steal 
syndrome 

461 15 0.06 1000 patient-
days 

0.06 

Renaud et al. (2012) Non-Elderly 
(<65 years) 

Ischemic steal 
syndrome 

191 3 0.02 patient-year 0.04 

Renaud et al. (2012) Elderly (≥65 
years) 

Ischemic steal 
syndrome 

89 2 0.02 patient-year 0.06 

Ayez et al. (2012) Upper Arm Ischemic steal 
syndrome 

173 12 0.12 1000 patient-
days 

0.12 

Olsha et al. (2014) Elderly (≥80 
years) 

Ischemic steal 
syndrome 

128 11 0.06 patient-year 0.18 

McCarley et al. (2001) NM Radiological 
Intervention 

39 . 0.00 patient-year 0.00 

McCarley et al. (2001) VABFM Radiological 
Intervention 

43 . 0.21 patient-year 0.58 

McCarley et al. (2001) DVPM Radiological 
Intervention 

41 . 0.09 patient-year 0.25 

Dixon et al. (2002) Lower arm Radiological 
Intervention 

88 26 1.44 patient-year 3.95 

Dixon et al. (2002) Upper Arm Radiological 
Intervention 

117 76 2.71 patient-year 7.42 

Lok et al. (2003) Transonic 
Surveillance 

Radiological 
Intervention 

241 . 0.65 1000 access-
days 

0.65 

Lok et al. (2003) Transonic 
Surveillance 

Radiological 
Intervention 

241 . 0.10 1000 access-
days 

0.10 

Lok et al. (2003) Duplex US 
Monitoring 

Radiological 
Intervention 

189 . 0.73 1000 access-
days 

0.73 

Lok et al. (2003) Duplex US 
Monitoring 

Radiological 
Intervention 

189 . 0.21 1000 access-
days 

0.21 

Lok et al. (2005) Elderly (≥65 
years) 

Radiological 
Intervention 

196 . 0.31 access-year 0.85 

Lok et al. (2005) Elderly (≥65 
years) 

Radiological 
Intervention 

92 . 0.30 access-year 0.82 
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Lok et al. (2005) Elderly (≥65 
years) 

Radiological 
Intervention 

92 . 0.02 access-year 0.05 

Lok et al. (2005) Elderly (≥65 
years) 

Radiological 
Intervention 

93 . 0.32 access-year 0.88 

Lok et al. (2005) Non-Elderly 
(<65 years) 

Radiological 
Intervention 

93 . 0.26 access-year 0.71 

Lok et al. (2005) Non-Elderly 
(<65 years) 

Radiological 
Intervention 

248 . 0.29 access-year 0.79 

Lok et al. (2005) Non-Elderly 
(<65 years) 

Radiological 
Intervention 

93 . 0.09 access-year 0.25 

Lok et al. (2005) Non-Elderly 
(<65 years) 

Radiological 
Intervention 

248 . 0.10 access-year 0.27 

Lok et al. (2005) Elderly (≥65 
years) 

Radiological 
Intervention 

93 . 0.03 access-year 0.08 

Lok et al. (2005) Non-Elderly 
(<65 years) 

Radiological 
Intervention 

139 . 0.09 access-year 0.25 

Lok et al. (2005) Non-Elderly 
(<65 years) 

Radiological 
Intervention 

139 . 0.30 access-year 0.82 

Lok et al. (2005) Elderly (≥65 
years) 

Radiological 
Intervention 

196 . 0.02 access-year 0.05 

Shahin et al. (2005) Qa Surviellance Radiological 
Intervention 

76 . 0.58 patient-year 1.59 

Shahin et al. (2005) Standard Radiological 
Intervention 

146 . 0.10 patient-year 0.27 

Jennings et al. (2006) Standard Radiological 
Intervention 

134 11 0.09 patient-year 0.25 

Polkinghorne et al. 
(2006) 

Standard Radiological 
Intervention 

68 1 0.01 patient-year 0.03 

Polkinghorne et al. 
(2006) 

Qa Surveillance Radiological 
Intervention 

69 5 0.05 patient-year 0.14 

Huijbregts et al. (2008) Standard Radiological 
Intervention 

285 49 0.24 patient-year 0.66 

Tessitore et al. (2008) Qa Surveillance Radiological 
Intervention 

62 33 0.21 patient-year 0.58 

Tessitore et al. (2008) Standard Radiological 
Intervention 

97 22 0.09 patient-year 0.24 

Pflederer et al. (2008) AVF-T Radiological 
Intervention 

161 . 0.31 patient-year 0.85 

Pflederer et al. (2008) Standard Radiological 
Intervention 

321 . 0.54 patient-year 1.48 

Koksoy et al. (2009) Upper Arm Radiological 
Intervention 

50 7 0.04 patient-year 0.12 

Koksoy et al. (2009) AVF-T Radiological 
Intervention 

50 4 0.02 patient-year 0.06 

van Loon et al. (2010) Buttonhole Radiological 
Intervention 

75 3 0.07 patient-year 0.19 

van Loon et al. (2010) Rope Ladder Radiological 
Intervention 

70 38 0.89 patient-year 2.44 
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Paul et al. (2010) Open AVF-T Radiological 
Intervention 

78 70 0.61 patient-year 1.66 

Renaud et al. (2012) Elderly (≥65 
years) 

Radiological 
Intervention 

89 32 0.33 patient-year 0.91 

Renaud et al. (2012) Non-Elderly 
(<65 years) 

Radiological 
Intervention 

191 59 0.31 patient-year 0.85 

Ayez et al. (2012) Upper Arm Radiological 
Intervention 

173 58 0.59 1000 patient-
days 

0.59 

Lin et al. (2013) Standard Radiological 
Intervention 

62 . 0.29 patient-year 0.79 

Lin et al. (2013) Infrared Radiological 
Intervention 

60 . 0.11 patient-year 0.30 

Macrae et al. (2013) Buttonhole Radiological 
Intervention 

70 135 0.90 patient-year 2.47 

Macrae et al. (2013) Standard Radiological 
Intervention 

69 82 0.72 patient-year 1.97 

Agarwal et al. (2014) AVF-T (2-
Stage) 

Radiological 
Intervention 

83 . 2.15 patient-year 5.89 

Agarwal et al. (2014) AVF-T (1-
Stage) 

Radiological 
Intervention 

61 . 1.84 patient-year 5.04 

Olsha et al. (2014) Elderly (≥80 
years) 

Radiological 
Intervention 

128 198 0.9 patient-year 2.47 

Lok et al. (2005) Elderly (≥65 
years) 

Surgical 
Revisions 

196 . 0.28 access-year 0.77 

Lok et al. (2005) Elderly (≥65 
years) 

Surgical 
Revisions 

92 . 0.61 access-year 1.67 

Lok et al. (2005) Non-Elderly 
(<65 years) 

Surgical 
Revisions 

93 . 0.04 access-year 0.11 

Lok et al. (2005) Non-Elderly 
(<65 years) 

Surgical 
Revisions 

248 . 0.06 access-year 0.16 

Lok et al. (2005) Non-Elderly 
(<65 years) 

Surgical 
Revisions 

139 . 0.03 access-year 0.08 

Lok et al. (2005) Elderly (≥65 
years) 

Surgical 
Revisions 

93 . 0.00 access-year 0.01 

Jennings et al. (2006) Standard Surgical 
Revisions 

134 4 0.03 patient-year 0.09 

Polkinghorne et al. 
(2006) 

Qa Surveillance Surgical 
Revisions 

69 7 0.07 patient-year 0.19 

Polkinghorne et al. 
(2006) 

Standard Surgical 
Revisions 

68 5 0.05 patient-year 0.15 

Huijbregts et al. (2008) Standard Surgical 
Revisions 

285 40 0.20 patient-year 0.55 

Tessitore et al. (2008) Qa Surveillance Surgical 
Revisions 

62 14 0.09 patient-year 0.25 

Tessitore et al. (2008) Standard Surgical 
Revisions 

97 6 0.02 patient-year 0.07 

Koksoy et al. (2009) Upper Arm Surgical 
Revisions 

50 1 0.01 patient-year 0.02 
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Koksoy et al. (2009) AVF-T Surgical 
Revisions 

50 0 0.00 patient-year 0.00 

van Loon et al. (2010) Buttonhole Surgical 
Revisions 

75 3 0.07 patient-year 0.19 

van Loon et al. (2010) Rope Ladder Surgical 
Revisions 

70 3 0.07 patient-year 0.19 

Paul et al. (2010) Open AVF-T Surgical 
Revisions 

78 8 0.07 patient-year 0.19 

Paul et al. (2010) Endovascular 
AVF-T 

Surgical 
Revisions 

98 6 0.05 patient-year 0.15 

Renaud et al. (2012) Elderly (≥65 
years) 

Surgical 
Revisions 

89 8 0.08 patient-year 0.23 

Renaud et al. (2012) Non-Elderly 
(<65 years) 

Surgical 
Revisions 

191 21 0.11 patient-year 0.30 

Ayez et al. (2012) Upper Arm Surgical 
Revisions 

173 30 0.3 1000 patient-
days 

0.30 

Lin et al. (2013) Standard Surgical 
Revisions 

62 . 0.26 patient-year 0.71 

Lin et al. (2013) Infrared Surgical 
Revisions 

60 . 0.08 patient-year 0.22 

Macrae et al. (2013) Buttonhole Surgical 
Revisions 

70 . 0.09 patient-year 0.25 

Macrae et al. (2013) Standard Surgical 
Revisions 

69 . 0.11 patient-year 0.30 

McCarley et al. (2001) DVPM Thrombosis 41 . 0.15 patient-year 0.41 

McCarley et al. (2001) VABFM Thrombosis 43 . 0.07 patient-year 0.19 

McCarley et al. (2001) NM Thrombosis 39 . 0.14 patient-year 0.38 

Lok et al. (2003) Transonic 
Surveillance 

Thrombosis 241 . 0.33 1000 access-
days 

0.33 

Lok et al. (2003) Duplex US 
Monitoring 

Thrombosis 189 . 0.44 1000 access-
days 

0.44 

Elseviers et al. (2003) Standard Thrombosis 1049 55 0.15 1000 patient-
days 

0.15 

Bonforte et al. (2004) Lower arm Thrombosis 112 12 0.00 patient-month 0.14 

Mallamaci et al. (2005) Standard Thrombosis 205 78 0.39 1000 patient-
days 

0.39 

Lok et al. (2005) Elderly (≥65 
years) 

Thrombosis 196 25 0.00 patient-month 0.07 

Lok et al. (2005) Non-Elderly 
(<65 years) 

Thrombosis 248 34 0.00 patient-month 0.07 

Shahin et al. (2005) Qa Surveillance Thrombosis 76 . 0.21 patient-year 0.57 

Shahin et al. (2005) Standard Thrombosis 146 . 0.26 patient-year 0.71 

Jennings et al. (2006) Standard Thrombosis 134 19 0.16 patient-year 0.43 

Roozbeh et al. (2006) Standard Thrombosis 171 31 0.09 patient-year 0.26 

Polkinghorne et al. 
(2006) 

Qa Surveillance Thrombosis 69 6 0.06 patient-year 0.17 

Polkinghorne et al. 
(2006) 

Standard Thrombosis 68 4 0.04 patient-year 0.12 
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Huijbregts et al. (2008) Standard Thrombosis 285 29 0.14 patient-year 0.38 

Tessitore et al. (2008) Qa Surveillance Thrombosis 62 5 0.03 patient-year 0.09 

Tessitore et al. (2008) Standard Thrombosis 97 20 0.08 patient-year 0.22 

Korkut et al. (2010) AVF-T Thrombosis 350 186 0.13 patient-year 0.37 

Ayez et al. (2012) Upper Arm Thrombosis 173 25 0.25 1000 patient-
days 

0.25 

Lin et al. (2013) Standard Thrombosis 62 11 0.18 patient-year 0.49 

Lin et al. (2013) Standard Thrombosis 62 8 0.52 patient-year 1.43 

Lin et al. (2013) Infrared Thrombosis 60 3 0.05 patient-year 0.14 

Lin et al. (2013) Infrared Thrombosis 60 1 0.07 patient-year 0.19 

Macrae et al. (2013) Buttonhole Thrombosis 70 6 0.04 patient-year 0.11 

Macrae et al. (2013) Standard Thrombosis 69 7 0.05 patient-year 0.14 

Elseviers et al. (2003) Standard Total 
Complications 

1049 163 0.43 1000 patient-
days 

0.43 

Lok et al. (2005) Elderly (≥65 
years) 

Total 
Complications 

196 57 0.00 patient-month 0.15 

Lok et al. (2005) Non-Elderly 
(<65 years) 

Total 
Complications 

248 61 0.00 patient-month 0.13 

Papanikolaou et al. 
(2009) 

Lower arm Total 
Complications 

. . 0.25 patient-year 0.68 

Papanikolaou et al. 
(2009) 

Upper Arm Total 
Complications 

. . 0.57 patient-year 1.56 

Ayez et al. (2012) Upper Arm Total 
Complications 

173 110 1.12 1000 patient-
days 

1.12 

Tokars et al. (2001) Standard Total Infections . 13 0.02 patient-month 0.60 

Stevenson et al. (2002) Standard Total Infections . 3 0.17 1000 dialysis 
sessions 

0.39 

Tokars et al. (2002) Standard Total Infections . 130 0.56 100 patient-
months 

0.19 

Elseviers et al. (2003) Standard Total Infections 1049 22 0.06 1000 patient-
days 

0.06 

Jennings et al. (2006) Standard Total Infections 134 0 0.00 patient-year 0.00 

Huijbregts et al. (2008) Standard Total Infections 285 8 0.04 patient-year 0.11 

Qasaimeh et al. (2008) Standard Total Infections 104 24 0.36 patient-year 0.99 

Pflederer et al. (2008) AVF-T Total Infections 161 . 0.07 patient-year 0.19 

Pflederer et al. (2008) Standard Total Infections 321 . 0.05 patient-year 0.14 

Labriola et al. (2011) Standard Total Infections . 57 0.31 1000 access-
days 

0.31 

Renaud et al. (2012) Elderly (≥65 
years) 

Total Infections 89 0 0.00 patient-year 0.00 

Renaud et al. (2012) Non-Elderly 
(<65 years) 

Total Infections 191 4 0.02 patient-year 0.06 

Ravani et al. (DOPPS) 
(2013) 

Standard Total Infections 3352 . 3.00 1000 access-
days 

3.00 

Ravani et al. (DOPPS) 
(2013) 

Standard Total Infections 3352 . 1.7 1000 access-
days 

1.70 

Ravani et al. (DOPPS) 
(2013) 

Standard Total Infections 3352 . 0.9 1000 access-
days 

0.90 
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Macrae et al. (2013) Standard Total Infections 69 0 0.00 patient-year 0.00 

Kandil et al. (2013) Buttonhole Total Infections 227 26 4.01 100 treatment 
years 

0.11 

Lok et al. (2014) Rope Ladder Total Infections 457 2 0.00 1000 patient-
days 

0.00 

Korkut et al. (2010) AVF-T Venous 
hypertension 

350 16 0.01 patient-year 0.03 
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Table S5: Median complication rate (min, max) by patient subgroup  

Subgroup Aneurysm 
Infections 

Steal Thrombosis 
All Types Local Access 

Elderly* 
0.001 (0, 0.003) NS NS 

0.06 (0.008 
,0.18) NS 

Non-Elderly* 
0.03 (0.01, 0.06) NS NS 

0.02 (0.002 
,0.04) NS 

Lower Arm NS  NS NS 0.03 (0.02 ,0.03) NS 

Upper Arm 0.047 (0, 0.07) 0.03 (0.02, 0.03) 0.03 (0.02, 0.03) 0.05 (0 ,0.27) 0.31 (0.25, 0.37) 

Buttonhole NS  0.17 (0.08, 0.26) NS NS NS 

Rope Ladder NS  0.001 (0, 0.002) 0.001 (0, 0.002) NS NS 

Any Surveillance  NS  NS  NS NS 0.33 (0.09, 0.58) 

*As defined in the study ; NS = Not Sufficient data (less than two groups) 
Note: Subgroups are not mutually exclusive 
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Item S1 – Study Protocol  
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