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Predictors of Delayed Transition From Central Venous
Catheter Use to Permanent Vascular Access Among

ESRD Patients

Haimanot Wasse, MD, MPH, Rebecca A. Speckman, BA, Diane L. Frankenfield, DrPH,
Michael V. Rocco, MD, and William M. McClellan, MD, MPH

Background: Early arteriovenous fistula (AVF) creation is necessary to curb the use of central
venous catheters (CVCs) and reduce their complications. We sought to examine patient characteristics
that may influence persistent CVC use 90 days after dialysis therapy initiation among patients using a
CVC.

Methods: Data from the 1999 to 2003 Clinical Performance Measures Project was linked to the
Centers for Medicare & Medicaid Services Medical Evidence (2728) form.

Results: Most patients (59.4%) starting dialysis with a CVC failed to transition to permanent access
within 90 days, whereas 25.4% received a graft and only 15.2% received an AVF. Older patients (�75
years) were more than 2-fold more likely to remain CVC dependent at 90 days (P � 0.0.001) compared
with those younger than 50 years. In addition, race and sex were highly predictive of CVC dependence
at 90 days; black females, white females, and black males were 75% (P � 0.001), 61% (P � 0.001), and
35% (P � 0.023) more likely than white males to maintain CVC use, whereas patients with ischemic
heart disease and peripheral vascular disease were 35% (P � 0.023) and 39% (P � 0.007) more likely
to remain CVC dependent at 90 days, respectively.

Conclusion: Prolonged CVC dependence is more likely to occur among patients of older age,
females, blacks, and those with cardiovascular comorbidity, suggesting inadequate or late access
referral or greater primary access failure. Our findings suggest possible missed opportunities for early
conversion of patients to permanent vascular access that may vary by race and sex.
Am J Kidney Dis 49:276-283. © 2007 by the National Kidney Foundation, Inc.
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lacement and maintenance of an effective
hemodialysis vascular access is essential

or safe and adequate hemodialysis therapy, and
ccess-related complications remain one of the
ost important sources of morbidity and cost among
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ersons with end-stage renal disease (ESRD), with
otal annual costs exceeding $1 billion annually.1-3

he National Kidney Foundation–Kidney Dis-
ase Outcomes Quality Initiative Clinical Prac-
ice Guidelines for Vascular Access recommend
arly placement and use of an autogenous arterio-
enous fistula (AVF) among at least 50% of
ncident hemodialysis patients.4 The AVF has
onger patency and fewer infectious complica-
ions and is associated with lower all-cause mor-
ality compared with a synthetic arteriovenous
raft (AVG) or central venous catheter (CVC).5-10

Despite these recommendations, 15% of inci-
ent patients in the United States initiate dialysis
herapy with an AVF, while greater than 60%
o so using a CVC.11,12 Few studies describe
hanges in vascular access type that might occur
uring the first several months after the initiation
f dialysis therapy.12,13 In addition, little is known
egarding factors that may influence the place-
ent of an AVF or AVG among patients initiat-

ng dialysis therapy with a CVC. Information
bout patient factors associated with early transi-

ion from CVC to AVF might identify opportuni-

ney Diseases, Vol 49, No 2 (February), 2007: pp 276-283



t
s
a
d
o
s

S

f
m
C
S
(
r

P
t
p
S
t
P
P
y
y
b
b
i
b
s

a
n
y
W
w
k
(
n
(

a
p
g
[
n

S

w
c
a
s
g
9
A
m
s
m

s
c
d
t
c
b
o
i
u
(
d
u
(
C
c
d
h
a

t
t

Predictors of Delayed Vascular Access 277
ies to increase AVF use. The purpose of this
tudy is to identify patient characteristics associ-
ted with delayed transition to an AVF within 90
ays after dialysis therapy initiation in a cohort
f adult hemodialysis patients who began dialy-
is therapy using a CVC.

METHODS

tudy Population and Data Collection

Information for this study was obtained from the Centers
or Medicare & Medicaid Service ESRD Clinical Perfor-
ance Measures Project (known before 1999 as the ESRD
ore Indicators Project) and from selected US Renal Data
ystem (USRDS) Standard Analytical Files for 1999 to 2003
data collected during 1998 to 2002). Local institutional
eview board approval was obtained for this study.

Since 1994, the ESRD Clinical Performance Measures
roject has collected data annually for a nationally represen-

ative random sample of prevalent adult (aged � 18 years)
atients with ESRD on hemodialysis therapy in the United
tates. Information about vascular access at hemodialysis

herapy initiation has been collected since study year 1999.
atients are eligible for inclusion in the ESRD Clinical
erformance Measures Project adult sample if they are 18
ears or older and alive on the December 31 before the study
ear. Data are collected retrospectively for October to Decem-
er of the year before the study year (ie, October to Decem-
er 2002 for study year 2003). Patients are defined as
ncident for this study if onset of ESRD occurred on or
etween January 1 and August 31 of the year before the
tudy year.

Demographic and comorbid characteristics used in our
nalysis include race (black, white); sex; tobacco use (yes,
o); age (�54.6, 54.6 to �65.8, 65.8 to �74.5, and �74.5
ears); body mass index (BMI) classified according to the
orld Health Organization classification system as under-
eight (BMI � 18.5 kg/m2), normal (BMI, 18.5 to �25
g/m2), overweight (BMI, 25 to �30 kg/m2), and obese
BMI � 30 kg/m2); diabetes (yes, no); hypertension (yes,
o); ischemic heart disease (yes, no); myocardial infarction
yes, no); peripheral vascular disease (yes, no); inability to

Figure 1. Vascular access

ype at dialysis therapy initia-
ion and at 90 days.
mbulate (yes, no); pre-ESRD erythropoietin use (yes, no);
re-ESRD albumin level (�3.5 or � 3.5 g/dL [�35 or � 35
/L]); pre-ESRD hemoglobin level (�11 or � 11 g/dL
�110 or � 110 g/L]); pre-ESRD medical coverage (yes,
o); and year of incidence (1998 to 2002).

tatistical Analysis

Chi-square tests and Mantel-Haenszel odds ratios (ORs)
ere used to examine crude associations between patient

haracteristics and vascular access at 90 days. Adjusted
nalyses were performed using polytomous logistic regres-
ion to compare AVFs and AVGs with CVCs as the reference
roup. Among patients with a permanent vascular access at
0 days, logistic regression was used to compare AVFs with
VGs. All variables were included in the multivariable
odels. Interaction between BMI, race, and sex was as-

essed by using stratified analysis and cross-product terms in
ultivariable models.

RESULTS

There were 5,042 incident patients in the
ample for analysis. Of 4,200 patients with vas-
ular access information available for both hemo-
ialysis therapy initiation and 90 days after initia-
ion, 1,562 were excluded because of missing
ovariate data (302 missing pre-ESRD comor-
idities or BMI, 1,260 missing serum albumin
r hemoglobin values). At hemodialysis therapy
nitiation, 1,880 patients (71%) were dialyzed
sing a CVC; 343 (13%), with an AVF; and 415
16%) with an AVG (Fig 1), and at 90 days after
ialysis therapy initiation, 1,154 patients (44%)
sed a CVC, 605 (23%) used an AVF, and 879
33%) used an AVG. Of patients dialyzed with a
VC at dialysis therapy initiation, 1,117 (59.4%)
ontinued to dialyze with a CVC at 90 days after
ialysis therapy initiation, whereas 286 (15.2%)
ad transitioned to an AVF, and 477 (25.4%), to
n AVG.
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Wasse et al278
Patient characteristics associated with transi-
ioning to an AVF/AVG within 90 days after
ialysis therapy initiation included sex, with
omen 60% less likely than men to have an AVF

OR, 0.40; 95% confidence interval [CI], 0.30 to
.53), but as likely as men to have an AVG (OR,
.14; 95% CI, 0.92 to 1.42; Table 1). Younger
atients were twice as likely to transition to an
VF (OR, 2.14; 95% CI, 1.46 to 3.16), whereas
lder patients were 53% more likely to receive an
VG (OR, 1.53; 95% CI, 1.12 to 2.09; Table 1).
Patients with a BMI of 30 kg/m2 or greater

ere more likely to transition to an AVG than
aintain a CVC compared with patients with

ormal BMI (OR, 1.35; 95% CI, 1.04 to 1.77;
able 1). Patients with diabetes (OR, 1.36; 95%
I, 1.10 to 1.69; P � 0.018) were more likely to
onvert to an AVG at 90 days than to maintain
se of a CVC.
Conversely, baseline smoking status, anemia,

nd predialysis erythropoietin administration were
ot associated with a transition to AVF or AVG
se, whereas low albumin level resulted in a 30%
reater likelihood of AVG use at 90 days (OR,
.30; 95% CI, 1.01 to 1.66) compared with
ontinued use of a CVC (Table 1).

Patients with either ischemic heart disease or
eripheral vascular disease were 31% and 34%
ore likely to continue CVC use than transition

o an AVF or AVG, respectively: (OR, 0.69; 95%
I, 0.50 to 0.85) for ischemic heart disease and

OR, 0.64; 95% CI, 0.46 to 0.89) for peripheral
ascular disease.
With respect to early transition to an AVF, there

ere substantial differences in the likelihood of
ransition to an AVF among different race-sex
roups. Black females were 63% less likely to
ransition to an AVF (OR, 0.37; 95% CI, 0.22 to
.63) compared with black males (Table 2). Simi-
arly, white females were 58% less likely to have
n AVF (OR, 0.42; 95% CI, 0.30 to 0.58) com-
ared with white males. Race and sex were highly
redictive of transition to AVF use at 90 days.
lack females (OR, 0.25; 95% CI, 0.15 to 0.42),
hite females (OR, 0.39; 95% CI, 0.28 to 0.54),

nd black males (OR, 0.65; 95% CI, 0.50 to
.95) were significantly less likely to transition
o AVF use at 90 days compared with white
ales (Table 3).
With respect to early transition to an AVG,
lack females were 63% more likely to have an a
VG (OR, 1.63; 95% CI, 1.14 to 2.34) than
ontinue with a CVC compared with black males,
hereas white females were as likely to have an
VG as continue with a CVC compared with
hite males (Table 2). Black females were 54%
ore likely than white males to transition to an
VG (OR, 1.54; 95% CI, 1.12 to 2.11) at 90
ays, whereas there were no significant differ-
nces in the use of an AVG versus CVC among
hite females, black males, and white males

Table 3).
After adjusting for demographic and comor-

id conditions, characteristics associated with
ransition from a CVC at dialysis therapy initia-
ion to an AVF or AVG after 90 days included
ge, sex, race, and cardiovascular comorbidity.
ndividuals younger than 50 years had a 2.14-
old increased likelihood of converting to AVF
se compared with patients older than 75 years
OR, 2.14; 95% CI, 1.40 to 3.28), whereas pa-
ients between 65 and 74 years of age were 39%
ore likely to convert to AVG use than continue

o use a CVC compared with patients older than 75
ears (OR, 1.39; 95% CI, 1.01 to 1.92; Table 3).

In addition, after controlling for other patient
haracteristics, cardiovascular comorbidity was
ssociated with prolonged CVC use. Patients
ith ischemic heart disease were 35% less likely

o transition to AVF use at 90 days (OR, 0.65;
5% CI, 0.45 to 0.96), and patients with periph-
ral vascular disease were 39% less likely to use
n AVG (OR, 0.61; 95% CI, 0.43 to 0.88). BMI,
moking history, serum albumin level, anemia,
re-ESRD erythropoietin use, diabetes, hyperten-
ion, and history of myocardial infarction were
ot associated with transition to either AVF or
VG use at 90 days. There was no significant 2-
r 3-way interaction or effect modification be-
ween BMI class, race, and sex in the multivari-
ble models.

DISCUSSION

Our main finding is that a majority (59.4%) of
ndividuals in a national random sample of inci-
ent patients initiating hemodialysis therapy with
CVC remain CVC dependent 90 days after start-

ng dialysis therapy. Among those who transi-
ioned to a permanent vascular access, the major-
ty received a synthetic AVG (25.4%), whereas
nly 15.2% had a functioning AVF. Patient char-

cteristics independently associated with failure
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Predictors of Delayed Vascular Access 279
Table 1. Univariate Associations Between AVF or AVG Use and Patient Characteristics, With CVC as Reference

Vascular Access at 90 d

Patient Characteristics
AVF

(n � 286)
AVG

(n � 477)
CVC

(n � 1,117)
Chi-Square

P AVF v CVC AVG v CVC

ge (y)
Q4 (�75.4) 46 (16.1) 91 (19.1) 279 (25.0) Reference Reference
Q3 (65.4 to �75.4) 75 (26.2) 140 (29.4) 280 (25.1) 1.62 (1.09-2.43) 1.53 (1.12-2.09)
Q2 (50 to �65.4) 66 (23.1) 133 (27.9) 278 (24.9) 1.44 (0.95-2.17) 1.47 (1.07-2.01)
Q1 (�50) 99 (34.6) 113 (23.7) 280 (25.1) 0.001 2.14 (1.46-3.16) 1.24 (0.90-1.71)

ex
Female 84 (29.4) 258 (54.1) 567 (50.8) 0.40 (0.30-0.53) 1.14 (0.92-1.42)
Male 202 (70.6) 219 (45.9) 550 (49.2) �0.001 Reference Reference

ace
Black 81 (28.3) 191 (40.0) 356 (31.9) 0.84 (0.63-1.12) 1.43 (1.14-1.78)
White 205 (71.7) 286 (60.0) 761 (68.1) �0.001 Reference Reference
ace-sex
Black female 22 (7.7) 119 (25.0) 179 (16.0) 0.32 (0.20-0.52) 1.69 (1.25-2.28)
White female 62 (21.7) 139 (29.1) 388 (34.7) 0.42 (0.30-0.58) 0.91 (0.69-1.19)
Black male 59 (20.6) 72 (15.1) 177 (15.9) 0.87 (0.61-1.24) 1.03 (0.74-1.44)
White male 143 (50.0) 147 (30.8) 373 (33.4) �0.001 Reference Reference

MI class (kg/m2)
Underweight (�18.5) 13 (4.6) 28 (5.9) 74 (6.6) 0.70 (0.38-1.31) 1.04 (0.65-1.67)
Normal (18.5 to �25) 114 (39.9) 166 (34.8) 457 (40.9) Reference Reference
Overweight (25 to �30) 82 (28.7) 140 (29.4) 295 (26.4) 1.11 (0.81-1.53) 1.31 (1.00-1.71)
Obese (�30) 77 (26.9) 143 (30.0) 291 (26.1) 0.237 1.06 (0.77-1.47) 1.35 (1.04-1.77)

moke
Yes 20 (7.0) 33 (6.9) 60 (5.4) 0.32 (0.78-2.24) 1.31 (0.84-2.03)
No 266 (93.0) 444 (93.1) 1,057 (94.6) 0.369 Reference Reference

lbumin (g/dL)
Low (�3.5) 213 (74.5) 360 (75.5) 786 (70.4) 1.23 (0.91-1.65) 1.30 (1.01-1.66)
Normal (�3.5) 73 (25.5) 117 (24.5) 331 (29.6) 0.076 Reference Reference
emoglobin (g/dL)
Low (�11) 229 (80.1) 389 (81.6) 899 (80.5) 0.97 (0.70-1.35) 1.07 (0.81-1.41)
Normal (�11) 57 (19.9) 88 (18.4) 218 (19.5) 0.849 Reference Reference

rythropoietin administered
pre-ESRD

Yes 77 (26.9) 123 (25.8) 319 (28.6) 0.92 (0.69-1.23) 0.87 (0.68-1.11)
No 209 (73.1) 354 (74.2) 798 (71.4) 0.506 Reference Reference
iabetes
Yes 137 (47.9) 260 (54.5) 523 (46.8) 1.04 (0.81-1.35) 1.36 (1.10-1.69)
No 149 (52.1) 217 (45.6) 594 (53.2) 0.018 Reference Reference
ypertension
Yes 225 (78.7) 391 (82.0) 867 (77.6) 1.06 (0.78-1.46) 1.31 (1.00-1.72)
No 61 (21.3) 86 (18.0) 250 (22.4) 0.149 Reference Reference

schemic heart disease
Yes 58 (20.3) 121 (25.4) 301 (27.0) 0.69 (0.50-0.85) 0.92 (0.72-1.78)
No 228 (79.7) 356 (74.6) 816 (73.0) 0.070 Reference Reference
yocardial infarction
Yes 21 (7.3) 43 (9.0) 107 (9.6) 0.75 (0.46-1.22) 0.94 (0.65-1.36)
No 265 (92.7) 434 (91.0) 1,010 (90.4) 0.501 Reference Reference

eripheral vascular disease
Yes 40 (14.0) 50 (10.5) 173 (15.5) 0.89 (0.61-1.29) 0.64 (0.46-0.89)
No 246 (86.0) 427 (89.5) 944 (84.5) 0.031 Reference Reference

Note: Values expressed as mean and number (percent) or OR (95% CI). To convert albumin and hemoglobin in g/dL to g/L,

ultiply by 10.
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o transition from a CVC included older age,
lack race, female sex, and cardiovascular comor-
idity. Patients of black race and female sex were
ignificantly more likely to maintain CVC use at
0 days than white males, whereas patients with
schemic heart disease and peripheral vascular
isease were more likely to remain catheter de-
endent compared with patients without cardio-
ascular comorbidity. Indicators of adequate pre-
ialysis care were not associated with permanent
ccess placement at 90 days.

Our report describes predictors of failure to
ransition to use of permanent vascular access
mong a contemporary cohort of patients initiat-
ng dialysis therapy using a CVC and is consis-
ent with a report finding that a majority of
atients who initiated dialysis therapy with a
VC remained catheter dependent 60 days after

he start of dialysis therapy.12 Fifty-nine percent of
ncident patients remained CVC dependent after 90
ays, whereas 25% converted to an AVG.

Our findings are consistent with prior studies
hat show a high rate of CVC use among patients
nitiating hemodialysis therapy.7,12,13 Stehman-
reen et al12 reported that 66% of patients in the
SRDS Wave II cohort used a CVC at dialysis

herapy initiation, whereas Astor et al13 found
hat 68% of patients in their patient cohort initi-
ted dialysis therapy using a CVC. Lorenzo et al7

ound that 70% of incident dialysis patients with
ate nephrology referral used a CVC at dialysis
nitiation. The most recent national data pub-
ished in the USRDS 2005 Annual Report indi-
ates that catheter use among incident hemodialy-
is patients is increasing as AVF creation

Table 2. Crude Interac

Vascular Access at 90 d

Patient
Characteristics

AVF
(n � 286)

AVG
(n � 477)

CVC
(n � 1,

ace � black
ex
Female 22 (27.2) 119 (62.3) 179 (5
Male 59 (72.8) 72 (37.7) 177 (4

ace � white
ex
Female 62 (30.2) 139 (48.6) 388 (5
Male 143 (69.8) 147 (51.4) 373 (4

Note: Values expressed as mean and number (percent) o
ncreases, possibly related to prolonged AVF a
aturation.14 We found greater prolonged CVC
ependence than previously reported among pa-
ients from 1996 (46%) and lower conversion to
n AVG than previously noted (40%), suggesting
possible trend toward CVC use as a bridge to
VF maturation.12 The increasing CVC mainte-
ance is concerning given the host of complica-
ions related to CVC use, such as bacteremia,
etastatic infection, central vein stenosis, and

ncreased mortality.6,10,15-18

Characteristics associated with a lower likeli-
ood of AVF use 90 days after dialysis therapy
nitiation among patients starting with a CVC
ere older age (�75 years), female sex, black

ace, and the presence of ischemic heart disease.
here was no association of AVF use with body
ass, smoking, albumin level, anemia, pre-ESRD

rythropoietin use, diabetes, hypertension, or his-
ory of myocardial infarction. Our findings differ
rom previous reports that found a decreased
ikelihood of AVF use 30 to 60 days after dialysis
herapy initiation among patients with diabetic
ephropathy and larger body mass.12,19

Although several reports described an associa-
ion between older age and less AVF use, the
nderlying reasons for this observation are un-
lear.11 Successful creation of an AVF requires
uitable vasculature. Vein distensibility may be
ffected by a greater prevalence of vascular dis-
ase among the elderly, which is supported by
he greater risk of AVF failure found among
lder dialysis patients.20-22 Female patients also
ere less likely to use an AVF after 90 days,
ossibly reflecting small vein diameter. Specific
ttributes of vessels used for AVF construction

etween Race and Sex

Chi-Square
P AVF v CVC AVG v CVC

0.37 (0.22-0.63) 1.63 (1.14-2.34)
�0.001 Reference Reference

0.42 (0.30-0.58) 0.91 (0.69-1.19)
�0.001 Reference Reference

95% CI).
tion B

117)

0.3)
9.7)

1.0)
9.0)
ppear to have a key role in subsequent success.
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Predictors of Delayed Vascular Access 281
hile reports indicate the importance of ad-
quate vein caliber in the creation of a function-
ng AVF, it is unknown whether females have
maller vein caliber and if this may account for
ome portion of the disparity found in AVF use
nd survival.23-27 Should this be the case, efforts
t preoperative ultrasound examination to find
dequately sized veins and/or the proximal place-
ent of AVFs may be important in increasing

Table 3. Multivariate-Adjusted Associations Betwee
W

Patient Characteristics AVF v C

ge (y)
Q4 (�75.4) Referen
Q3 (65.4 to �75.4) 1.62 (1.07
Q2 (50 to �65.4) 1.44 (0.93
Q1 (�50) 2.14 (1.40
ace-sex
Black female 0.25 (0.15
White female 0.39 (0.28
Black male 0.65 (0.50
White male Referen

MI class(kg/m2)
Underweight (�18.5) 0.78 (0.41
Normal (18.5 to �25) Referen
Overweight (25 to �30) 1.10 (0.79
Obese (�30) 1.08 (0.77

moker
Yes 1.12 (0.65
No Referen

lbumin (g/dL)
Low (�3.5) 1.22 (0.90
Normal (�3.5) Referen
emoglobin (g/dL)
Low (�11) 0.90 (0.64
Normal (�11) Referen

rythropoietin administered pre-ESRD
Yes 0.96 (0.71
No Referen
iabetes
Yes 1.10 (0.83
No Referen
ypertension
Yes 1.13 (0.81
No Referen

schemic heart disease
Yes 0.65 (0.45
No Referen
yocardial infarction
Yes 0.84 (0.49
No Referen

eripheral vascular disease
Yes 1.05 (0.70
No Referen

Note: Values expressed as OR (95% CI). To convert albu
VF survival in these patients. a
Our data show a strong race-sex relationship
ith vascular access type 90 days after dialysis

herapy initiation. We found that black women
ere 75% less likely than white men to use an
VF at 90 days, whereas white women were
1% less likely and black men were 35% less
ikely to use an AVF at 90 days compared with
hite men. This finding is concerning because
lacks appear to be equally suited for AVF cre-

or AVG Use and Patient Characteristics Compared
C

P AVG v CVC P

Reference
0.024 1.39 (1.01-1.92) 0.043
0.104 1.20 (0.86-1.68) 0.285
0.001 1.00 (0.70-1.42) 0.990

�0.001 1.54 (1.12-2.11) 0.008
�0.001 0.89 (0.67-1.17) 0.403

0.023 0.99 (0.69-1.41) 0.947
Reference

0.444 1.08 (0.67-1.75) 0.750
Reference

0.561 1.22 (0.93-1.61) 0.155
0.665 1.19 (0.90-1.58) 0.230

0.688 1.39 (0.89-2.19) 0.150
Reference

0.205 1.25 (0.98-1.61) 0.078
Reference

0.538 1.01 (0.76-1.34) 0.948
Reference

0.774 0.88 (0.68-1.13)
Reference 0.302

0.499 1.23 (0.97-1.56) 0.089
Reference

0.482 1.22 (0.92-1.61) 0.174
Reference

0.023 0.99 (0.74-1.32) 0.942
Reference

0.526 0.99 (0.65-1.50) 0.964
Reference

0.810 0.61 (0.43-0.88) 0.007
Reference

d hemoglobin in g/dL to g/L, multiply by 10.
n AVF
ith CV

VC

ce
-2.45)
-2.22)
-3.28)

-0.42)
-0.54)
-0.95)
ce

-1.48)
ce

-1.53)
-1.52)

-1.92)
ce

-1.66)
ce

-1.26)
ce

-1.30)
ce

-1.47)
ce

-1.56)
ce

-0.96)
ce

-1.44)
ce

-1.66)
ce
tion based on known vascular anatomy and
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hould have similar rates of AVF placement com-
ared with whites. Instead, we found that black
omen in particular were 54% more likely to use

n AVG after 90 days than white males.
Speckman et al (unpublished data) and Avorn

t al28 reported that black patients were more
ikely to have a permanent vascular access in
lace at dialysis therapy initiation, specifically
n AVG. However, our findings suggest that
hen black patients and women initiate dialysis

herapy using a CVC, they are less likely to have
permanent access in use 90 days after dialysis

herapy initiation. Although use of an AVG at
ialysis therapy initiation among blacks may
uggest adequate predialysis care, it may reflect
ate referral to a nephrologist.13 Late referral to a
ephrologist was suggested as a primary reason
or lack of permanent access at the initiation of
ialysis therapy. Astor et al13 reported that the
arlier a patient was referred to a nephrologist,
he more likely the patient was to have perma-
ent access placement 6 months after dialysis
herapy initiation. Therefore, our findings sug-
est the possibility that a missed opportunity for
ascular access placement before initiation of
ialysis therapy is corrected to a greater extent
mong white patients than black patients, leading
o greater rates of CVC use in blacks compared
ith whites at 90 days. It also suggests the possibil-

ty of greater AVF failure among blacks. Our data
upport the role of early AVF placement, particu-
arly among female and black patients with chronic
idney disease, who comprise an increasing propor-
ion of the ESRD population, and regular access
nspection to determine AVF maturation.

This study has several limitations. Data were
ot available regarding time of referral to a
ephrologist; therefore, we cannot comment on
he role that late referral may have had on our
ohort. In addition, our data are from 1999 to
003 and may not represent current trends in
ascular access use at dialysis therapy initiation
nd later. From the available data, we were not
ble to ascertain attempts at AVF placement or
VF failure, which may help explain the dispari-

ies observed among women and blacks in our
tudy. Although this study has limitations, it
xamines a nationally representative cohort of
ncident hemodialysis patients and is generaliz-

ble to the US adult hemodialysis population. d
Among a nationwide contemporary cohort of
atients initiating hemodialysis therapy using a
VC, we identify factors predictive of the type
f vascular access in use 90 days after the initia-
ion of dialysis therapy. Protracted CVC use was
bserved among a majority of subjects, particu-
arly female and black patients, and we speculate
hat this may be caused by inadequate or late
eferral for permanent access placement or greater
rimary access failure among these groups. Addi-
ional studies are needed to discern reasons for
rolonged CVC use among these groups, and
nterventions are needed to increase both predi-
lysis and postdialysis permanent access place-
ent.
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