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Supplemental data

Ethics approval
The DOPPS study received Institutional Review Board approval at all participating sites, and patient

consent was obtained as required by local medical research ethics committees.

Participant recruitment and data collection

DOPPS was designed to evaluate the association between practice patterns and selected patient
outcomes, including mortality, hospitalization and vascular access outcomes.! For participation in
DOPPS, 20-40 hemodialysis patients aged 18 years or older were randomly selected from 308 dialysis
facilities in DOPPS | (1996-2001; n = 17,034 patients from France, Germany, Italy, Japan, Spain, the
United Kingdom, and the United States), 322 dialysis facilities in DOPPS 1l (2002- 2004; n = 12,839
patients from the same countries plus Australia, Belgium, Canada, New Zealand, and Sweden), 300
facilities in DOPPS Il (2005-2008; n = 11,361 from the same countries as in DOPPS Il) and 300 dialysis
facilities in DOPPS IV (2009-2011; n = 15,528 from the same countries as in DOPPS Il and lll). In DOPPS
|, patients who left the study due to death, modality change or transfer to another facility were
replaced every 4 months by randomly selected new patients. In DOPPS Il replacement was not
performed but the cohort was supplemented with up to 15 consecutive patients per facility initiating
hemodialysis within 30 days of study entry. In DOPPS Ill and IV patient replacement occurred on an
annual basis, drawing from patients who joined the study unit during the prior year. In DOPPS, data
collection occurs at 4-month intervals including events occurred during the previous 4-month
intervals, and their dates. In this way, the data collection process informs studies with follow-up of

any duration.

Outcome capture in DOPPS

To maximize capture of death data, DOPPS requires information on patient status
(dead/alive/unknown) for up to 60 days after departure from a DOPPS facility; all these events were
included.’ However, based on previous analyses showing that most deaths occur within a week of
departure from DOPPS, we assumed that follow-up beyond a week of departure was incomplete; we

censored observations at 7 days for patients who left the study and had not died during these 60
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days. If the patient withdrew from dialysis and no date of death was reported, a date of death was

imputed at 8 days (the median reported time to death after dialysis withdrawal).

Mediator

Data collection on access complications included date and type of access-related procedures (new
creation, surgical or medical revision, angioplasty, type of surgical or radiological repair, access
removal, thrombolysis and mechanical fibrin sheath disruption), primary and secondary diagnoses at
discharge from hospital (including clotted access, dysfunctional access, skin infection and sepsis), use
of antibiotics, and updated access status (patent but not in use, in use, not used/abandoned, infected
or removed). Non-infectious complications included access dysfunction or failure events due to any
non-infectious-related cause (stenosis or thrombosis of the access, fibrin material within or around a
catheter, catheter migration, central vein stenosis or thrombosis) requiring a revision procedure to
maintain patency or improve access performance (i.e., surgical or medical revision, angioplasty, type
of surgical or radiological repair, access removal, thrombolysis and mechanical fibrin sheath
disruption) or requiring creation of a new access because of access removal or abandonment.
Infectious complications were defined as any infection of the access requiring medical intervention
(managed in an outpatient or inpatient setting), or bacteremia or sepsis that were potentially access-
related, or bacteremia or sepsis without a documented source for infection as reported in the

. . . . . o2
vascular access history file or hospitalization file.

Statistical analysis details

Descriptive statistics: We used mean (+SD), median (range) or percent and frequency as appropriate.

Multiple imputation: Information on duration of hemodialysis therapy at DOPPS entry and duration of

use a temporary catheter before placement of the first permanent access was available in all
participants. Because of missing information for the other covariates, we did fully adjusted analyses in
two ways: with case-wise deletion for missing values (i.e., complete-case analysis), and using multiple
imputation in the full cohort by replacing each missing datum with 20 potential imputed values
(obtained using the multiple imputation procedure command ‘mi’ in STATA). We carried out these
analyses 20 times, once with each set of imputed values, and the regression estimates and standard

errors were combined in the standard way.>



Supplemental material is neither peer-reviewed nor thoroughly edited by CJASN. The authors alone are
responsible for the accuracy and presentation of the material.

Model building and verification: We used Cox regression and Weibull regression to model time from

the date access placement to each access complication (mediator models) and to model time from
the date access placement to the date of death (outcome model). We censored observations at the
date of switch to peritoneal dialysis or kidney transplant, transfer out of a DOPPS facility, recovery of
kidney function, participant withdrawal, study end date (December 31, 2011) or at 180 days from
access creation, whichever came first. In mortality models, for participants who received their first
permanent access before DOPPS entry, we left truncated their follow-up at the date of enrollment
into the DOPPS. All models were adjusted for the variables summarized in Table 1 of the main
manuscript. During model building (for both mediator analyses and outcome analyses) we checked
that results were consistent across country regions (including formal test for interaction), study time
(year 2000 [median] or earlier as compared to after 2000), and minimum follow-up of 14 days. We
used graphical and formal tests based on residual analyses to assess the validity of each Cox and
Weibull model. We further assessed the assumptions required for Weibull regression by first
comparing visually the crude hazard function for weekly time intervals and the overlaid fitted Weibull
function without adjustment. We also assessed the fit of one- and two-parameter survival models
nested in the three-parameter gamma family, including Weibull, exponential and lognormal. We used
likelihood ratio tests to compare nested models, information criteria for non-nested models, and Cox-

Snell residuals to graphically assessed their goodness-of-fit. We used STATA (www.stata.com) and R

(http://cran.r-project.org/) for all analyses.

Summary of sensitivity analyses: Sensitivity analyses were based on the following considerations:

1) Distributional assumptions (Weibull models as opposed to Cox regressions — for all mediator
and outcome models);

2) Use of complete cases (as opposed to multiply imputed data — for all mediator and outcome
models);

3) Competing risks for death (crude and adjusted) in mediator models and censoring
observations with a second access in outcome models;

4) Restricting analyses to 30-day survivors only (outcome models);

5) Censoring observations 30 days following second access placement (outcome models); and
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6) Using counts (as opposed to binary variables) to define time-varying complications (outcome
models).
7) Mortality model including patients who started hemodialysis within 180 days of DOPPS entry

and received their first permanent vascular access from 15 to 180 days prior to DOPPS entry.

These analyses are summarized with figures and legends in this Supplemental Material. To examine
the effect of censoring for death in mediator models (point #3) we compared the 1-Kaplan-Meier
curve and the cumulative incidence function for each complication type with death as competing
event, and checked the consistency of the regression coefficients of these Cox regression and Weibull
regression models (in which death was treated as censored) with those from models in which death
was treated as a competing event.* We defined time-varying non-infectious and infectious
complications (point #6) as the time-varying count of each complication type that occurred during the

study period (i.e., 0, 1, 2, 3 or greater).

Power considerations: In power analysis, we considered the power of detecting an association

between mediator and mortality, and explaining the exposure-outcome relation at least partially (i.e.,
by 50%). We estimated that a sample of 5,000 participants would have a power of 80% to detect a
hazard at least 50% as high in people who experienced either a non-infectious or an infectious
complication of the access as it was in people who were complication free.” > We assumed an average
mortality rate of 8% during the six-month follow-up and considered a two-sided P value of 0.05 for
statistical significance. Assuming a Weibull distribution of the hazard, the same sample would have a
power >90% to detect a hazard ratio as small as 1.2 using a two-sided P value of 0.01 to define
significance.  Finally, using the package ‘powerMediation” in R  (https://cran.r-
project.org/web/packages/powerMediation/index.html), we estimated that this sample would have a
power >80% to detect a change of at least 50% in the largest log-hazard ratio for death associated
with access type after accounting for access complications with a two-sided alpha level of 0.05 and

assuming a correlation of 10% between exposure (access type) and mediator (infections).®
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Supplemental Figure 1: Estimates of indirect effects (mediation models)

Indirect effects by mediator

Hazard Ratio HR 95% ClI
(complication type)
Non-infectious (<90 days)
Graft vs. Fistula — 0.00 [0.00; 0.06]
Catheter vs. Fistula ——— 15.74 [3.23; 76.62]
Non-infectious (90-180 days)
Graft vs. Fistula + 0.11 [0.01; 2.07]
Catheter vs. Fistula —_— 0.25 [0.05; 1.34]
Infectious (local)
Graft vs. Fistula —— 0.35 [0.14; 0.87]
Catheter vs. Fistula — 0.29 [0.10; 0.83]
Infectious (systemic)
Graft vs. Fistula 0.77 [0.57; 1.05]
Catheter vs. Fistula 0.53 [0.39; 0.72]

| | | | | |

0.01 01 0512 10 100

Legend: We planned to use mediation models to formally test the indirect effect of access type mediated
through access complications for each combination of access type (graft or catheter vs. fistula) and
complication type (early or late non-infectious complication, and local or systemic infection). Input
models are summarized in Supplemental Figures 3 and 7. Given the results of Step 3 (Figure 1) showing
no mediation effect, Step 4 is unnecessary. In fact, the estimate of the indirect effect of each mediator is
either non-significant or artefactually inconsistent with the total effect of the exposure (Supplemental
Figure 7 [M1]).
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Supplemental Figure 2: Cox regression model of access complications

Comparisons by outcome

Hazard Ratio HR 95% ClI
(type of complication)
Non-infectious (<90 days)
Graft vs. Fistula — 1.19 [1.02; 1.38]
Catheter vs. Fistula — 0.59 [0.52; 0.67]
Non-infectious (90-180 days)
Graft vs. Fistula — 1.41 [1.14;1.75]
Catheter vs. Fistula - 1.54 [1.32; 1.81]
Infectious (local)
Graft vs. Fistula T 1.34 [0.93; 1.92]
Catheter vs. Fistula — 1.34 [1.02; 1.75]
Infectious (systemic)
Graft vs. Fistula + 1.37 [0.80; 2.33]
Catheter vs. Fistula — 2.41 [1.67; 3.48]
| | |
0.5 1 2 5

Legend: Fully adjusted model stratified by access complication type (complete case analysis;
N=5,722); corresponding model including all participants is summarized in Figure 4.
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Supplemental Figure 3: Weibull regression model of access complications

Comparisons by outcome

Hazard Ratio HR 95% CI
(type of complication)
Non-infectious (<90 days)
Graft vs. Fistula — 1.21 [1.05; 1.40]
Catheter vs. Fistula — 0.62 [0.55; 0.70]
Non-infectious (90-180 days)
Graft vs. Fistula —i— 1.39 [1.13; 1.72]
Catheter vs. Fistula —- 1.52 [1.30; 1.78]
Infectious (local)
Graft vs. Fistula T— 1.31 [0.92; 1.87]
Catheter vs. Fistula —— 1.38 [1.06; 1.78]
Infectious (systemic)
Graft vs. Fistula + 1.36 [0.81; 2.30]
Catheter vs. Fistula —_— 2.48 [1.73; 3.56]
| | |
0.5 1 2 5

Legend: Fully adjusted model stratified by access complication type (analysis with multiply imputed
data; N=6,119). Corresponding Cox regression including the same set of covariates is reported in
Figure 4.
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Supplemental Figure 4: Cumulative Incidence Functions (solid lines) and 1 — Kaplan Meier Curves
(dash lines) by access type and complication type
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Supplemental Figure 5: Fine and Gray models of access complications

Comparisons b_y Ot_Jtcome Sub-hazard Ratio SHR 95% Cl
(type of complication)
Non-infectious (<90 days)
Graft vs. Fistula . 1.25 [1.07; 1.45]
Catheter vs. Fistula — 0.62 [0.55; 0.71]
Non-infectious (90-180 days)
Graft vs. Fistula — 1.36 [1.09;1.70]
Catheter vs. Fistula — 1.41 [1.19;1.67]
Infectious (local)
Graft vs. Fistula T 1.37 [0.93; 2.01]
Catheter vs. Fistula — 1.34 [1.00; 1.81]
Infectious (systemic)
Graft vs. Fistula = 1.11 [0.64; 1.93]
Catheter vs. Fistula —_— 1.96 [1.31;2.93]
| | |
0.5 1 2 5

Legend: In each fully adjusted model the complication is treated as event and death as competing
event (analysis with multiply imputed data; N=6,119). Corresponding Cox regression including the
same set of covariates is reported in Figure 4.
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Supplemental Figure 6: Cox regression models of mortality

Covariates in each

Hazard Ratio HR 95% ClI
mortality model
Model 1: Baseline access type
Graft vs. Fistula - 1.29 [0.91; 1.83]
Catheter vs. Fistula — 1.98 [1.51; 2.58]
Model 2: Time-varying complications
Non-infectious (0-90; yes vs. no) —a 2.05 [1.50; 2.80]
Non-infectious (91-180; yes vs. no) --— 1.22 [0.91; 1.63]
Local infection (yes vs. no) —— 2.46 [1.58; 3.84]
Systemic infection (yes vs. no) —— 3.32 [2.17; 5.10]
Model 3: Access type and complications
Graft vs. Fistula I 1.25 [0.89; 1.77]
Catheter vs. Fistula — 1.99 [1.53; 2.59]
Non-infectious (0-90; yes vs. no) — 2.19 [1.60; 3.00]
Non-infectious (91-180; yes vs. no) T— 1.30 [0.97; 1.74]
Local infection (yes vs. no) —a— 2.37 [1.52; 3.69]
Systemic infection (yes vs. no) ———— 3.18 [2.08; 4.87]
| | |
0.5 1 2 5

Legend: Fully adjusted models of mortality (complete case analysis; N=5,722); corresponding models
including all participants are summarized in Figure 6.

10
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Supplemental Figure 7: Weibull regression models of mortality

Covariates in each

Hazard Ratio HR 95% ClI
mortality model
Model 1: Baseline access type
Graft vs. Fistula T 1.33 [0.96; 1.85]
Catheter vs. Fistula — 2.01 [1.55; 2.59]
Model 2: Time-varying complications
Non-infectious (0-90; yes vs. no) —a 2.01 [1.52; 2.65]
Non-infectious (91-180; yes vs. no) T 1.22 [0.94; 1.59]
Local infection (yes vs. no) —a— 2.19 [1.41; 3.41]
Systemic infection (yes vs. no) —+— 3.31 [2.19; 4.99]
Model 3: Access type and complications
Graft vs. Fistula T— 1.29 [0.93; 1.80]
Catheter vs. Fistula —_— 2.01 [1.56; 2.59]
Non-infectious (0-90; yes vs. no) — 2.14 [1.62; 2.83]
Non-infectious (91-180; yes vs. no) — 1.30 [1.00; 1.69]
Local infection (yes vs. no) —_— 2.09 [1.34; 3.25]
Systemic infection (yes vs. no) —— 3.15 [2.09; 4.73]
| | |
0.5 1 2 5

Legend: Fully adjusted models of mortality (analysis with multiply imputed data; N=6,119).
Corresponding Cox regression models including the same set of covariates are reported in Figure 6.

11
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Supplemental Figure 8: Cox models with observations censored 30 days following second access

placement

Covariates in each
mortality model

Model 1: Baseline access type
Graft vs. Fistula
Catheter vs. Fistula

Model 2: Time-varying complications
Non-infectious (0-90; yes vs. no)
Non-infectious (91-180; yes vs. no)
Local infection (yes vs. no)

Systemic infection (yes vs. no)

Model 3: Access type and complications
Graft vs. Fistula

Catheter vs. Fistula

Non-infectious (0-90; yes vs. no)
Non-infectious (91-180; yes vs. no)

Local infection (yes vs. no)

Systemic infection (yes vs. no)

Hazard Ratio

I
0.5

HR 95% CI

1.26 [0.88; 1.80]
2.02 [1.24; 3.30]

2.28 [1.64;3.17]
1.67 [1.19; 2.35]
2.26 [1.70; 2.99]
3.71 [1.99; 6.92]

1.23 [0.86; 1.76]
2.23 [1.37; 3.65]
2.64 [1.89; 3.69]
2.02 [1.42; 2.86]
2.35 [1.78; 3.11]
3.46 [1.87; 6.39]

Legend: Fully adjusted models of mortality in which survival times of participants who changed access
during the study period were censored at 30 days following the creation of their second permanent
access (analysis with multiply imputed data; N=6,119). Corresponding Cox regression models including

the same set of covariates are reported in Figure 6.

12
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Supplemental Figure 9: Cox regression models of 30-day survivors

Covariates in each

Hazard Ratio HR 95% CI
mortality model
Model 1: Baseline access type
Graft vs. Fistula — 1.45 [1.02; 2.05]
Catheter vs. Fistula —_— 1.93 [1.46; 2.54]
Model 2: Time-varying complications
Non-infectious (yes vs. no) —_— 1.41 [1.08; 1.85]
Infectious (yes vs. no) ~+ 2.34 [1.39; 3.92]
Model 3: Access type and complications
Graft vs. Fistula — 1.43 [1.01; 2.02]
Catheter vs. Fistula e 1.94 [1.48; 2.56]
Non-infectious (yes vs. no) —a— 1.48 [1.12;1.94]
Infectious (yes vs. no) ¢ 2.29 [1.38; 3.81]
| | |
0.5 1 2 5

Legend: Fully adjusted models of 30-day survivors from the first permanent access placement
(analysis with multiply imputed data; N=5,884); complications that occurred in the first 30 days were
used to define the mediator. Corresponding Cox regression models including the same set of
covariates are reported in Figure 6.

13
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Supplemental Figure 10: Cox regression models of mortality (count of complications)

Covariates in each
mortality model

Model 1: Baseline access type
Graft vs. Fistula
Catheter vs. Fistula

Model 2: Time-varying complications
Noninfectious (1 vs. 0)

Noninfectious (2 vs. 0)

Noninfectious (3+ vs. 0)

Infectectious (1 vs. 0)

Infectectious (2 vs. 0)

Infectectious (3+ vs. 0)

Model 3: Access type and complications
Graft vs. Fistula

Catheter vs. Fistula

Noninfectious (1 vs. 0)

Noninfectious (2 vs. 0)

Noninfectious (3+ vs. 0)

Infectectious (1 vs. 0)

Infectectious (2 vs. 0)

Infectectious (3+ vs. 0)

Hazard Ratio

I
0.5

HR 95% CI

1.33 [0.96; 1.85]
2.00 [1.55; 2.58]

1.49 [1.18; 1.89]
1.51 [1.04; 2.19]
1.25 [0.87; 1.78]
2.38 [1.68; 3.37]
2.71 [1.48; 4.97]
2.25 [0.69; 7.35]

1.29 [0.92; 1.79]
2.01 [1.56; 2.59]
1.60 [0.48; 5.27]
1.57 [1.24; 2.00]
1.29 [0.89; 1.87]
2.22 [1.55; 3.18]
2.68 [1.90; 3.78]
2.06 [1.13; 3.76]

Legend: Fully adjusted models of mortality (analysis with multiply imputed data; N=6,119) with
complications defined as a time-varying count of complication events (from 0 to 3+). Corresponding Cox

regression models including the same set of covariates are reported in Figure 6.

14
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Supplemental Figure 11: Cox regression models of mortality (access placed from 15 to 180 days prior to

DOPPS entry)

Covariates in each

Hazard Ratio

HR 95% CI

mortality model
Model 1: Baseline access type
Graft vs. Fistula S 1.66 [1.21;2.27]
Catheter vs. Fistula —— 1.92 [1.32; 2.79]
Model 2: Time-varying complications
Non-infectious (0-90; yes vs. no) & 1.86 [0.78; 4.47]
Non-infectious (91-180; yes vs. no) —8— 0.95 [0.59; 1.52]
Local infection (yes vs. no) 3.34 [1.57; 7.11]
Systemic infection (yes vs. no) i 3.50 [1.72; 7.13]
Model 3: Access type and complications
Graft vs. Fistula — 1.63 [1.19; 2.23]
Catheter vs. Fistula —— 1.87 [1.29; 2.70]
Non-infectious (0-90; yes vs. no) + 1.77 [0.74; 4.24]
Non-infectious (91-180; yes vs. no) — 0.92 [0.57; 1.48]
Local infection (yes vs. no) + 2.95 [1.38; 6.31]
Systemic infection (yes vs. no) & 3.53 [1.77; 7.05]
| | |
0.5 1 2 10

Legend: Fully adjusted models of mortality including patients who started hemodialysis within 180 days
of DOPPS entry and received their first permanent vascular access from 15 to 180 days prior to DOPPS

entry (N=7,744); corresponding models including study participants who received their first permanent
access within 15 days of DOPPS entry are summarized in Figure 6. Fewer complications were recorded in
this cohort (1,184 non-infectious complications and 274 infectious complications), and fewer people died
in this cohort (256), as compared to the main study cohort.

15
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Supplemental Table 1: Clinical characteristics of main study participants (after multiple imputation for missing data)
Complications during the first 180 days from the first
permanent access placement:

=6,11
All (N=6,119) None Non-Infectious  Any Infectious

Clinical characteristics

(N=3,493)  Only (N=2,084) (N=542) P-Value
Age in years 63.7 (14.9) 64.0 (14.9) 63.7 (14.9) 61.9 (14.6) 0.02
Male 3,547 (58.0) 2,042 (58.5) 1,217 (58.4) 293 (54.1) 0.14
Smoking
Never 2,562 (41.9) 1,458 (41.7) 868 (41.7) 236 (43.5)
Current 1,157 (18.9) 671 (19.2) 378 (18.1) 108 (19.9) 0.02
Previous 1,211 (19.8) 651 (18.6) 443 (21.3) 117 (21.6) ’
Unknown 1,189 (19.4) 713 (20.4) 395 (19.0) 81 (14.9)
Race
White 3,951 (64.6) 2,130 (61.0) 1,428 (68.5) 393 (72.5)
Black 919 (15.0) 441 (12.6) 382 (18.3) 96 (17.7)
. <0.001
Asian 1,002 (16.4) 781 (22.4) 200 (9.60) 21(3.81)
Other 247 (4.04) 141 (4.04) 74 (3.55) 32 (5.90)
Access type
Fistula 2,263 (37.0) 1,419 (40.6) 719 (34.5) 125 (23.1)
Graft 796 (13.0) 333 (9.53) 389 (18.7) 74 (18.7) <0.001
Catheter 3,060 (50.0) 1,741 (49.8) 976 (46.8) 343 (63.3)
Regiont
North America 3,422 (55.9) 1,753 (50.2) 1,337 (64.2) 332 (61.3)
Europe 1,682 (27.5) 963 (27.6) 545 (26.2) 174 (32.1) <0.001
Australasia 1,015 (16.6) 777 (22.2) 202 (9.7) 36 (6.7)
Dialysis duration9| 4,809 (78.6) 2,579 (73.8) 1,789 (85.8) 441 (81.4) <0.001
Timing of access insertion* 4,186 (68.4) 2,301 (65.9) 1,500 (72) 385 (71) <0.001
Complications within 30 days 1,293 (21.1) - 1,012 (48.6) 281 (51.9) <0.001
Coronary artery disease 2,687 (43.9) 1,453 (41.6) 977 (46.9) 257 (47.4) <0.001
Congestive heart failure 2,571 (42.0) 1,394 (39.9) 927 (44.5) 250 (46.1) <0.001
Other cardiovascular disease 1,863 (30.5) 991 (28.4) 696 (33.4) 176 (32.5) <0.001
Hypertension 5,034 (82.3) 2,493 (80.4) 1,755 (84.2) 470 (86.7) <0.001
Cerebrovascular disease 1,032 (16.9) 579 (16.6) 355(17.0) 98 (18.1) 0.70
Peripheral vascular disease 1,575 (25.7) 852 (24.4) 573 (25.5) 150 (27.7) 0.02
Diabetes 2,919 (47.7) 1,628 (46.6) 992 (47.6) 299 (55.2) 0.01
Cancer 836 (13.7) 453 (13.0) 319 (15.3) 64 (11.8) 0.02

Legend: Mean (standard deviation) is used to summarize age (in years); absolute N and relative (%) frequencies are used for all categorical variables. tRegion: North
America includes Canada and USA; Europe includes Sweden, Belgium, France, Spain, Germany, Italy and UK; and Australasia includes Japan, Australia and New-
Zealand. q|Dialysis duration <30 days vs. 31 to 180 days at the time participants entered the DOPPS. *Permanent access insertion before or within 30 days vs. >30 days
of hemodialysis therapy. Clinical characteristics after multiple-imputation for missing data are reported in Table 1.
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Supplemental Table 2: Clinical characteristics of main study participants by access type

All Fistula Graft Catheter P-Value
(N=6,119) (N=2,263) (N=796) (N=3,060)
Age in years 63.7 (14.9)  62.7 (14.2) 63.8 (14.3) 64.3 (15.5) <0.001
Male 3,540 (57.9) 1,489 (65.9) 390 (49.3) 1,661 (54.4)  <0.001
Smoking
Never 2,475 (40.5) 962 (43.5) 336 (44.3) 1,177 (40)
Current 1,122 (18.3)  448(20.3) 135 (17.8) 539 (18.3) <0.001
Previous 1,172 (19.2) 422 (19.1) 121 (15.9) 629 (21.42) '
Unknown 1,136 (18.6) 378 (17.1) 166 (21.9) 592 (20.1)
Race
White 3,951 (64.6) 1,170 (51.7) 443 (55.6) 2,338 (76.4)
Black 919 (15.0) 168 (7.4) 252 (31.6) 499 (16.3) <0.001
Asian 1,002 (16.4) 866 (38.3) 67 (8.4) 69 (2.2) '
Other 247 (4.04) 59 (2.6) 34 (4.3) 154 (5)
Dialysis duration] 4,809 (78.6) 1,653 (73) 666 (83.7) 2,490 (81.4)  <0.001
Timing of access insertion* 4,186 (68.4) 1,341 (59.3) 503 (63.2) 2,342 (76.6) <0.001
Coronary artery disease 2,676 (43.7) 708 (31.4) 396 (50.1) 1,572 (51.5) <0.001
Congestive heart failure 2,537 (41.5) 720 (32) 395 (50.2) 1,422 (47.3) <0.001
Other cardiovascular disease 1,846 (30.2) 552 (24.4) 254 (31.9) 1,040 (33.9) <0.001
Hypertension 4,985 (81.5) 1,824 (81.2) 681 (86.4) 2,480 (82) 0.004
Cerebrovascular disease 1,015 (16.6) 320 (14.2) 129 (16.3) 566 (18.8) <0.001
Peripheral vascular disease 1,554 (25.4) 438 (19.5) 212 (26.8) 904 (29.9) <0.001
Diabetes 2,880 (47.1) 955 (42.5) 442 (56) 1,483 (49.2)  <0.001
Cancer 827 (13.5) 244 (10.9) 100 (12.7) 483 (16.1) <0.001

Legend: Mean (standard deviation) is used to summarize age (in years); absolute N and relative (%) frequencies are used for all categorical variables.
9IDialysis duration <30 days vs. 31 to 180 days at the time participants entered the DOPPS. *Permanent access insertion before or within 30 days vs.
>30 days of hemodialysis therapy.
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Supplemental Table 3: Clinical characteristics of study participants who received the first permanent access 15-180 days before DOPPS entry

Complications during the first 180 days from the first

. s Missing permanent access placement:
Clinical characteristics All (N=7,744) data (%) Neither Non-Infectious Any Infectious P-Value
(N=6,286) Only (N=1,184) (N=274)
Age in years 63.6 (14.9) 34 (0.44) 63.7 (14.9) 63.3 (14.5) 62.4 (16) 0.32
Male 4,730 (61.1) 13 (0.17) 3,877 (61.7) 691 (58.4) 162 (59.1) 0.18
Smoking
Never 3,162 (40.8) 2,537 (40.4) 521 (44.0) 104 (37.9)
Current 1,283 (16.6) 285 (3.7) 1,001 (15.9) 232 (19.6) 50 (18.2) <0.001
Previous 1,707 (22.1) 1,397 (22.2) 247 (20.9) 63 (22.9) ’
Unknown 1,307 (16.9) 1,112 (17.7) 149 (16.8) 46 (16.8)
Race
White 5,801 (74.9) 4,807 (76.5) 794 (67.1) 200 (72.9)
Black 897 (11.6) 0 672 (10.7) 180 (15.2) 45 (16.4) <0.001
Asian 710(9.2) 535 (8.5) 172 (14.5) 3(1.1) ’
Other 336 (4.3) 272 (4.3) 38(3.2) 26 (9.5)
Access type
Fistula 4,795 (61.9) 3,990 (63.5) 703 (59.4) 102 (37.2)
Graft 1,580 (20.4) 0 1,164 (18.5) 332(28.1) 84 (30.7) <0.001
Catheter 1,369 (17.7) 1,132 (18.0) 149 (12.6) 88 (32.1)
Regiont
North America 3,213 (41.5) 2,497 (39.7) 564 (47.6) 152 (55.5)
Europe 3,687 (47.6) 0 3,137 (49.9) 444 (37.5) 106 (38.7) <0.001
Australasia 844 (10.9) 652 (10.4) 176 (14.9) 16 (5.8)
Dialysis duration9| 3,702 (47.8) 0 2,781 (44.2) 783 (66.1) 138 (50.4) <0.001
Timing of access insertion* 6,490 (83.8) 0 5,230 (83.2) 1,036 (87.5) 224 (81.8) <0.001
Complications within 30 days 214 (2.8) 0 - 196 (16.6) 18 (6.6) <0.001
Coronary artery disease 3,406 (43.9) 28 (0.36) 2,745 (43.7) 524 (44.3) 137 (50.0) 0.082
Congestive heart failure 2,532 (32.7) 67 (0.87) 1,977 (31,4) 433 (36.6) 122 (44.5) <0.001
Other cardiovascular disease 2,205 (28.5) 58 (0.75) 1,773 (28.2) 340 (28.7) 92 (33.6) 0.094
Hypertension 6,554 (84.6) 66 (0.85) 5,311 (84.5) 1,012 (85.5) 231 (84.3) 0.268
Cerebrovascular disease 1,199 (15.5) 88 (1.14) 956 (15.2) 188 (15.6) 55 (20.1) 0.127
Peripheral vascular disease 1,911 (24.7) 86 (1.11) 1,513 (24.1) 309 (26.1) 89 (32.5) 0.015
Diabetes 3,518 (45.4) 84 (1.08) 2,800 (44.5) 572 (48.3) 146 (53.3) 0.009
Cancer 1,031 (13.3) 124 (1.60) 853 (13.6) 147 (12.4) 31(11.3) 0.50

Legend: Mean (standard deviation) is used to summarize age (in years); absolute N and relative (%) frequencies are used for all categorical variables. tRegion: North
America includes Canada and USA [37.6%]; Europe includes Sweden, Belgium, France, Spain, Germany, Italy and UK; and Australasia includes Japan, Australia and
New-Zealand. q|Dialysis duration <30 days vs. 31 to 180 days at the time participants entered the DOPPS. *Permanent access insertion before or within 30 days vs. >30
days of hemodialysis therapy.
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Supplemental Table 4: Distribution of access complications in the main cohort

Infectious complications

No Yes Total
Non-infectious No 3,493 (57.1) 217 (3.6) 3,710 (60.6)
complications Yes 2,084 (34.1) 325(5.3) 2,409 (39.4)
Total 5,577 (91.1) 542 (8.9) 6,119 (100.0)

Legend: 2,409 participants experienced a non-infectious complication; 542 an infectious complication.
Of the 325 people who had both during the 180-day study period: 26 had both recorded on the same
day; 107 had a non-infectious complication first, followed by an infectious complication in the
following 1 to 180 days (median 36 days); and 192 had an infectious complication first, followed by a

non-infectious complication in the following 1 to 178 days (median 31 days).
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Supplemental Table 5: Type of access placed following the initial permanent access during the study
follow-up (main cohort)

Initial Permanent Access

Second permanent Fistula (N=2,263) Graft (N=796) Catheter (N=3,060)
access

Fistula 283 (12.5) 16 (2) 561 (18.3)
Graft 45 (1.9) 129 (16.2) 337 (11)
Catheter 133 (5.8) 66 (8.3) 491 (16)
None 1,802 (79.6) 585 (73.5) 1,671 (54.6)

Legend: Data are summarized using absolute frequencies (percent within initial permanent access).

20



Supplemental material is neither peer-reviewed nor thoroughly edited by CJASN. The authors alone are
responsible for the accuracy and presentation of the material.

Supplemental Table 6: Type of access in place at the time of infection, by initial permanent access
(main cohort)

Initial Permanent Access

Access in place Fistula (N=125) Graft (N=74) Catheter (N=343)
A new fistula 60 (48) 5(6.8) 51(14.9)

A new graft 7 (5.6) 41 (55.4) 25(7.3)

A new catheter 54 (43.2) 28 (37.8) 257 (74.9)
Same initial access 4 (3.2) 0(0) 10 (2.9)

Legend: There were 542 infectious complications in the cohort of 6,119 people; data are summarized
using absolute frequencies (percent within initial permanent access). Infections were more likely in
people who had a catheter for initial access (343 out of 3,060). Of these, 15% had a fistula in place at
the time of infection diagnosis. Of those who had a fistula for initial permanent access and had an
infection (N=125), 51% had a fistula in place when the diagnosis of infection was made (either a new
fistula or the same initial fistula). Of note most participants (528 out of 542; 97.4%) had received
another access when they experienced an infection.
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