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Recent evaluation by nephrologists is associated with decreased
incidence of tunneled dialysis catheter being used at the time of
first arteriovenous access creation

Scott R. Levin, MD, MSc,” Andrea Alonso, MD,? Eduardo D. Salazar, BA® Alik Farber, MD, MBA?
Vipul C. Chitalia, MD, PhD,P<“ Elizabeth G. King, MD,? Thomas W. Cheng, MD, MS;? and
Jeffrey J. Siracuse, MD, MBA? Boston and Cambridge, MA

ABSTRACT

Objective: Late primary care provider (PCP) or nephrologist evaluation of patients with progressive kidney disease may be
associated with increased morbidity and mortality. Among patients undergoing initial arteriovenous (AV) access creation,
we aimed to study the relationship of recent PCP and nephrologist evaluations with perioperative morbidity and mortality.

Methods: We performed a retrospective review of patients from 2014 to 2022 who underwent initial AV access creation at
an urban, safety-net hospital. Univariable and multivariable analyses identified associations of PCP and nephrologist
evaluations <1 year and <3 months before surgery, respectively, with hemodialysis initiation via tunneled dialysis cath-
eters (TDCs), 90-day readmission, and 90-day mortality.

Results: Among 558 patients receiving initial AV access, mean age was 59.7 + 14 years, 59% were female gender, and
60.6% were Black race. Recent PCP and nephrology evaluations occurred in 386 (69%) and 362 (65%) patients, respec-
tively. On muiltivariable analysis, unemployed and uninsured statuses were associated with decreased likelihood of PCP
evaluation (unemployment: odds ratio [OR], 0.51; 95% confidence interval [Cl], 0.34-0.77; uninsured status: OR, 0.05; 95%
Cl, 0.01-0.45) and nephrologist evaluation (unemployment: OR, 0.63; 95% Cl, 0.43-0.91; uninsured status: OR, 0.22; 95% ClI,
0.06-0.83) (all P < .05). Social support was associated with increased likelihood of PCP evaluation (OR, 1.81; 95% ClI, 1.07-
3.08) (all P < .05). Hemodialysis was initiated with TDCs in 304 patients (55%). Older age (OR, 0.98; 95% Cl, 0.96-0.99),
obesity (OR, 0.38; 95% Cl, 0.25-0.58), and nephrologist evaluation (OR, 0.12; 95% ClI, 0.08-0.19) were independently asso-
ciated with decreased hemodialysis initiation with TDCs in patients receiving an initial AV access (all P < .05). Ninety-day
readmission occurred in 270 cases (48%). Cirrhosis (OR, 2.5; 95% CIl, 1.03-6.03; P = .04), coronary artery disease (OR, 2.31;
95% Cl, 1.5-3.57), prosthetic AV access (OR, 1.84; 95% Cl, 1.04-3.26), and impaired ambulation (OR, 1.75; 95% ClI, 1.15-2.66)
were independently associated with increased readmission (all P < .05). Older age (OR, 0.98; 95% Cl, 0.97-0.99), prior TDC
(OR, 0.65; 95% ClI, 0.45-0.94), and unemployment (OR, 0.58; 95% CI, 0.39-0.86) were associated with decreased read-
mission (all P < .05). Ninety-day mortality occurred in 1.6% of patients. Neither PCP nor nephrologist evaluation was
associated with readmission or mortality.

Conclusions: Recent nephrology evaluation was associated with reduced hemodialysis initiation with TDCs among
patients undergoing initial AV access creation. Unemployed and uninsured statuses posed barriers to accessing
nephrology care. (J Vasc Surg 2024,79:128-35.)
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End-stage renal disease (ESRD) can be mitigated or
delayed with timely, preventive medical care of patients
with chronic kidney disease by primary care providers
(PCPs) and nephrologists, including hypertension and
diabetes treatment and renoprotective medication
use.'® For patients approaching ESRD, PCPs and ne-
phrologists create a plan for access creation to avoid initi-
ating hemodialysis through tunneled dialysis catheters
(TDCs).”?

Patients acutely requiring hemodialysis receive TDCs to
allow time for arteriovenous (AV) access creation and
maturation. TDCs may be complicated by potentially
life-threatening infection, dislodgement, deep vein
thrombosis, or central venous stenosis. These outcomes
increase the likelihood of catheter exchanges,
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readmissions, and compromised, future autogenous ac-
cess.'%" Therefore, the Kidney Disease Outcomes Quality
Initiative guidelines, utilized by nephrologists, had
strongly recommend a “fistula first” plan for patients pro-
gressing to ESRD to ensure autogenous access.! Early
identification of patients with deteriorating kidney func-
tion by PCPs and mitigation of barriers for nephrology
referral may result in decreased TDC placements and
subsequent health care resource utilization.

We aimed to determine the associations of preopera-
tive PCP and nephrologist evaluations within 1 year and
3 months before first AV access creation, respectively,
with hemodialysis initiation via TDCs, 90-day readmis-
sion, and 90-day mortality. Our secondary goal was to
identify patient factors associated with PCP and nephrol-
ogist evaluations preoperatively. We performed a retro-
spective analysis of a granular, single-center database
of patients undergoing first-time AV access creations at
the largest safety-net hospital in New England.

METHODS

A retrospective review was performed for all patients
(n = 558) who underwent first AV access creation from
2014 to 2022 at Boston Medical Center, an urban, aca-
demic, tertiary, and safety-net hospital in Boston, Massa-
chusetts. Given our aim to assess patients receiving their
first durable access, patients who previously underwent
peritoneal dialysis, prior kidney transplantation, or AV ac-
cess creation were excluded. PCP evaluation within 1 year
and/or nephrologist evaluation within 3 months before
surgery were determined from physician and advanced
practitioner notes and listed encounters in the institu-
tional and external medical records. The details about a
patient’s access history and TDC use was derived from
primary care, surgeon, and nephrologist notes in the
electronic medical record. Prior literature has demon-
strated improved health outcomes associated with these
time intervals between outpatient PCP/nephrologist
evaluation and dialysis initiation.'””"* Further, many pri-
mary care assessments are yearly, and this represents
what is thought to be the minimum needed for health
maintenance. The 3-month period was chosen for neph-
ology evaluation to capture a shorter time needed to
detect deteriorating kidney function, but still have time
to get referred and establish a functioning access. The
Boston University Institutional Review Board regarded
this study as non-human subjects research, and, as
such, patient consent was waived.

Patient demographics, including age (year), gender,
race (White, Black, other/unknown), Hispanic ethnicity,
primary insurer (Medicare, Medicaid, commercial, unin-
sured), employment status, social support (non-single
status or living with others), education level, and non-
English speaking status, were identified. Comorbidities
analyzed included assisted activities of daily living
(requiring assistance with at least one of six skills
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ARTICLE HIGHLIGHTS

- Type of Research: Retrospective analysis of a single,
urban, safety-net hospital database

- Key Findings: Among 558 patients receiving initial
arteriovenous access, recent primary care provider
and nephrologist evaluations occurred in 69% and
65%, respectively. Tunneled dialysis catheters (TDC)
were present in 55%. Nephrologist evaluation was
independently associated with decreased TDCs at
the time of arteriovenous access creation. Unem-
ployed and uninsured statuses were independently
associated with decreased primary care provider
and nephrologist evaluation.

- Take Home Message: Improving access to nephrolo-
gist care for patients with chronic kidney disease
may decrease the likelihood of initiating hemodialy-
sis using TDCs.

considered fundamental to independent living: ambu-
lating, feeding, dressing, personal hygiene, continence,
and toileting), impaired ambulatory status (relying on
any assistive device [cane, walker, wheelchair] or on
others to mobilize), smoking history (current <1 month,
former/never), obesity (body mass index =30 kg/m?), dia-
betes of any severity, chronic obstructive pulmonary dis-
ease of any etiology and severity, congestive heart failure
(CHF) of any severity, coronary artery disease (CAD;
angina or myocardial infarction history), peripheral artery
disease (reduced ankle-brachial index or history of inter-
mittent claudication or chronic limb-threatening
ischemia), cirrhosis of any etiology and severity, dementia
of any etiology and severity, and previous transient
ischemic attack or stroke. Procedural characteristics
assessed included TDC present for hemodialysis during
access creation, access type created, and anesthesia
type.

Outcomes evaluated were 90-day readmission (un-
planned hospital admission from the emergency depart-
ment or outpatient clinic in the postoperative period)
and 90-day all-cause mortality.

Statistical analysis. Patient demographics, procedural
characteristics, and outcomes were reported as categor-
ical variables (hnumber [9%]), and continuous variables as
mean = standard deviation, as appropriate. To identify
variables associated with recent PCP and nephrologist
evaluations, univariable and multivariable analyses were
performed. In univariable analysis, all variables were
compared based on recent PCP visit status and recent
nephrologist visit status using the t-test for continuous
measures and the y? test for categorical measures. Multi-
variable logistic regression was used to evaluate associa-
tions with recent PCP visit and nephrologist visit. The
models included variables found to be statistically
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different in unadjusted analyses (using a P-value < .5).
Backward elimination at the 05 level reduced the
models. The relationships were expressed as adjusted
odds ratios (ORs) with corresponding 95% confidence in-
tervals (Cls). A P-value < .05 was set as statistically signif-
icant. Multivariable logistic models were constructed in
the same manner to identify factors associated with
TDC placement and 90-day readmission. All analyses
were performed using STATA 15.1 software (StataCorp). A
P value less than .05 was set as statistically significant.

RESULTS

Demographics and comorbidities. There were 558 pa-
tients undergoing first-time AV access creation. Mean
age was 59.7 * 14 years, 59% were male, and 59% were
Black (Tables | and Il). The majority were unemployed
(58.8%) but had a social support system (82.6%). A
minority had less than primary school education (4.1%) or
were non-English speaking (42.1%). Assisted activities of
daily living and impaired ambulatory statuses were pre-
sent in 19.4% and 34.1%, respectively. Common comor-
bidities were diabetes (64.7%), CHF (40%), obesity (38%),
and CAD (27.4%). More than one-half had TDCs at the
time of AV access creation. Access type was brachioce-
phalic (45.7%), brachiobasilic (23.1%), radiocephalic
(15.2%), and prosthetic (12.4%). Ninety-day rates of read-
mission and mortality were 48.4% and 1.6%. respectively.

PCP evaluation within 1 year of AV access creation.
Patients were evaluated by PCPs in 69% of cases (Table ).
These patients were more likely to be older, Black,
employed, and diabetic, and have Medicare, impaired
ambulation, and CHF (all P < .001). They were less likely
to dialyze through TDCs at the time of access creation
(48.7% vs 67.4%; P < .001).

On multivariable analysis, patients with social support
had increased likelihood of PCP evaluation <1 year prior
to AV access creation (OR, 181; 95% CI, 1.07-3.08;
P = .03) (Table lll). Unemployment (OR, 0.51; 95% ClI,
0.34-0.77; P = .001) and uninsured (OR, 0.5; 95% ClI,
0.1-0.45; P = .01) status were associated with decreased
likelihood of PCP evaluation prior to surgery.

Nephrology evaluation within 3 months of AV access
creation. Patients were evaluated by nephrologists in
65% of cases (Table Il). These patents were more likely
to have Medicare and be employed (all P < .001). They
were less likely to dialyze through TDCs at the time of
access creation (38.4% vs 84.2%; P < .001) and were more
likely to have PCP visits in the last year (76.5% vs 55.6%;
P < .001).

On multivariable analysis, unemployed (OR, 0.63; 95%
Cl, 0.43-0.91; P = .02) and uninsured patients (OR, 0.22;
95% CI, 0.06-0.83; P = .03) had decreased likelihood of
visiting nephrologists <3 months before AV access
creation (Table V).

Journal of Vascular Surgery
January 2024

Tunneled line at the time of AV access creation.
Hemodialysis was initiated with TDCs in 304 patients
(54.5%) who received initial AV access. Older age (OR,
0.98; 95% CI, 0.96-0.99), obesity (OR, 0.38; 95% ClI,
0.25-0.58), and nephrologist evaluation (OR, 0.12; 95%
Cl, 0.08-0.19) were independently associated with
decreased hemodialysis initiation with TDCs at the time
of initial AV access (all P < .05) (Table V).

Ninety-day readmission and mortality. Readmission
occurred in 270 cases (48%). Complications AV access,
TDCs, and ESRD accounted for 17.4%, 8.5%, and 30.4%
of readmissions, respectively. The remaining 43.7% of
readmissions were non-ESRD medical- or trauma-
related. Cirrhosis (OR, 2.5; 95% CI, 1.03-6.03), CAD
(OR, 2.31; 95% ClI, 1.5-3.57), prosthetic AV access (OR, 1.84;
95% ClI, 1.04-3.26), and impaired ambulation (OR, 1.75;
95% CI, 1.15-2.66) were independently associated with
increased readmission (all P < .05) (Table VI). Older age
(OR, 0.98; 95% ClI, 0.97-0.99), TDC presence (OR, 0.65; 95%
Cl, 0.45-0.94; P=.02), and unemployment (OR, 0.58; 95%
Cl, 0.39-0.86) were associated with decreased read-
mission (all P < .05). Ninety-day mortality occurred in
nine patients (1.6%). There were no significant differences
in mortality for patients with vs without PCP visits (1.8% vs
1.2%; P = 57) and patients with vs without nephrologist
visits (2.2% vs 0.5%; P = 13).

DISCUSSION

Among patients who received first AV access in the
largest safety-net hospital in New England, uninsured
and unemployment statuses were associated with
decreased pre-dialysis care by PCPs and nephrologists.
Patients with social support were more likely to have
PCP visits in the prior year. Lack of evaluation by nephrol-
ogists was significantly associated with hemodialysis
initiation in these patients using TDCs. However, preoper-
ative PCP and nephrology evaluations were not associ-
ated with 90-day postoperative readmissions, which
appeared to be driven by comorbidities and prosthetic
access placement.

Barriers to PCP and nephrologist access may result in
long-term, detrimental effects on chronic kidney disease
prognosis due to delayed disease recognition, risk-factor
modification, and measures to preserve renal function.'
Increased PCP access after Medicaid expansion has
been associated with improved medication compliance,
decreased inpatient admissions, and increased diabetes
screening and monitoring.”” In our study, lack of social
support was associated with decreased likelihood of
PCP evaluation. This may relate to decreased recognition
of or motivation to address new health problems,
increased difficulty remembering appointments, and
decreased ability to obtain transportation.'® A systematic
review of 17 studies and 2362 patients with ESRD demon-
strated a positive correlation between social support and
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Table I. Patient characteristics and outcomes stratified by primary care provider (PCP) visit within 2 year prior to first
arteriovenous (AV) access creation

Age, years 59.7 = 14 61 =133 56.8 = 15 <.001

Race

Black 338 (60.6) 247 (64) 91 (52.9)

Hispanic ethnicity 124 (22.2) 85 (22) 39 (22.7) .86

Medicare 209 (37.5) 158 (40.9) 51 (29.7) <.001

Commercial 78 (14) 59 (15.3) 19 (11)

Unemployed status 230 (41.2) 139 (36) 91 (52.9) <.001
Less than primary school 23 (41) 18 (4.7) 5(29) 34
education

Medical history

Impaired ambulatory status 190 (34.1) 145 (37.6) 45 (26.2) .009

Obesity 212 (38) 154 (39.9) 58 (33.7) 17

Chronic obstructive pulmonary 47 (8.4) 36 (9.3) 1 (6.4) 25
disease

Coronary artery disease 153 (27.4) 120 (31.1) 33 (19.2)

Cirrhosis 26 (4.7) 19 (4.9) 7 (41) .66

Transient ischemic attack or stroke 368 (65.9) 265 (68.7) 103 (59.9) .04
history

Procedural details

Access type

Brachiocephalic 255 (45.7) 176 (45.6) 79 (45.9)

Other autogenous 20 (3.6) 12 (3.1) 8 (4.7)

General anesthesia use 107 (19.2) 70 (18.1) 37 (21.5) .35

90-day readmission 270 (48.4) 201 (52.1) 69 (40.1) .009
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Table Il. Patient characteristics and outcomes stratified by nephrologist visit within 3 months to a year prior to first arte-
riovenous (AV) access creation

Age, years 59.7 = 14 60 * 13.4 591 15 Abb

Race

Black 338 (60.6) 222 (613) 116 (59.2)

Hispanic ethnicity 124 (22.2) 84 (232) 40 (20.4) 45

Medicare 209 (37.5) 141 (39) 68 (34.7) .03

Commercial 78 (14) 52 (14.4) 26 (13.3)

Unemployed status 230 (41.2) 136 (37.6) 94 (48) .02

Less than primary school education 23 (4) 14 (3.9) 9 (4.6) .68

Medical history

Impaired ambulatory status 190 (34.1) 120 (33.1) 70 (35.7) 54

Obesity 212 (38) 148 (40.9) 64 (32.7) .06

Chronic obstructive pulmonary disease 47 (8.4) 29 (8) 18 (9.2) .63

Coronary artery disease 153 (27.4) 100 (27.6) 53 (27) .88

Cirrhosis 26 (4.7) 16 (4.4) 10 (5.7) 72

Transient ischemic attack or stroke history 368 (65.9) 240 (66.3) 128 (65.3) .81

Procedural details

Access type

Brachiocephalic 255 (45.7) 174 (48.1) 81 (41.3)

Other autogenous 20 (3.6) 15 (4.1) 5(2.6)

General anesthesia use 107 (19.2) 72 (19.9) 35 (17.9) .56

90-day readmission 270 (48.4) 182 (50.3) 88 (44.9) 22
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Table Ill. Multivariable analysis of primary care provider (PCP) visit within 1 year prior to first arteriovenous (AV) access
creation

Unemployed status 0.51 0.34-0.77 .001

Dementia 319 0.92-11.04 .07

Black race (ref. = white race) 144 0.88-2.34 14

Transient ischemia attack or stroke history 1.29 0.86-1.97 23

Congestive heart failure 1.27 0.83-1.96 28

Other/unknown race (ref. = white race) 0.78 0.43-1.41 41

Table IV. Multivariable analysis of nephrologist visit within 3 months prior to first arteriovenous (AV) access creation

Uninsured status (ref. = Medicare) 0.22 0.06-0.83 .03

Social support present 1.42 0.88-2.29 15

Hispanic ethnicity 13 0.84-2.01 24

Table V. Multivariable analysis of tunneled dialysis cather (TDC) present at first arteriovenous (AV) access creation

Obesity 038 0.25-0.58 <.001

Uninsured status (ref. = Medicare) 37 0.37-37.36 27

Unemployed status 0.86 0.57-1.32 5

Hispanic ethnicity 0.8 0.49-1.29 36

Primary provider visit <1 year 0.7 0.45-1.09 12

treatment adherence.”® In a prospective survey of 1851 status.!” Additionally, we found that unemployment
patients with ESRD aged >65 years assessing and uninsured statuses were barriers to PCP evaluation,
health-related quality of life, social support was associ- which has been demonstrated previously in the general
ated with improved cognitive function and non-frailty ESRD population.'’®'® Our findings reinforce the need of
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Table VI. Multivariable analysis of 90-day readmission after first arteriovenous (AV) access creation

OR 95% ClI P value
Cirrhosis 2.50 1.03-6.03 .04
Coronary artery disease 23] 1.5-3.57 <.001
Prosthetic access (ref. = radiocephalic) 1.84 1.04-3.26 .04
Impaired ambulatory status 1.75 1.15-2.66 .01
Age, years 0.98 0.97-0.99 .01
Tunneled dialysis catheter present 0.65 0.45-0.94 .02
Unemployed status 0.58 0.39-0.86 .01
Less than primary school education 1.86 0.77-4.52 17
Chronic obstructive pulmonary disease 1.31 0.68-2.53 42
Assisted activities of daily living status 1.29 0.8-2.07 30
Primary care provider visit <1 year 1.26 0.84-1.88 .26
Peripheral arterial disease 1.26 0.77-2.05 .36
Male gender 0.87 0.6-1.27 48
Social support present 0.79 0.48-13 .36
Other autogenous access (ref. = radiocephalic) 0.42 0.14-1.24 12

ClI, Confidence interval; OR, odds ratio; ref, reference.

providers and health care systems to address social de-
terminants of health in the ESRD population.'®'®

Unemployment and uninsured statuses were also
associated with decreased likelihood of timely
nephrology referral before AV access placement in our
patients. Early evaluation by nephrologists has been
shown to prevent progression of chronic kidney disease
and increase the likelihood of patients having func-
tioning autogenous access at the time of dialysis initia-
tion?® In a systematic literature review, earlier
nephrology referral and dialysis initiation were associated
with improved long-term mortality.’® Renal function
declined less in patients with early referral to nephrolo-
gists.?® Other reasons for delayed nephrologist evalua-
tion that may not have been captured in our study
include PCPs not appreciating deteriorating renal func-
tion and limited nephrologist availability.?'?® Although
we did not analyze this here, there is a subset of patients
that use TDCs as their definitive access. Our previous
analysis showed that these included long-term patients
that would not be included here with multiple failed ac-
cesses and limited options due to anatomy as the indica-
tions. However, other identified factors such as severe
comorbidities and not wanting an AV access would be
applicable to new hemodialysis patients.!° It can also
be difficult to properly time an AV graft creation when
there is no autogenous vein available, and these patients
may end up with a TDC.

Our study had several limitations. It is a single-center,
retrospective analysis of a safety-net population that
may not be generalizable to the broader ESRD popula-
tion. Our study focused on an AV access creation-only
cohort. Among patients not receiving AV access creation,
readmission may have been lower for patients without

TDCs as they may not have had an impending need for
hemodialysis. We are also only seeing the patients
referred for AV access, and there may be patients that
initialize with a TDC that we are not capturing. Out-of-
network PCP and nephrology evaluations may not have
been captured in our chart review. Whether patients
not evaluated by nephrologists had detectable decline
in renal function or acute unexpected changes in renal
function precipitating TDC access could not be
determined.

CONCLUSIONS

Recent nephrology evaluation was associated with
reduced hemodialysis initiation with TDCs among pa-
tients receiving initial AV access creation. Unemployed
and uninsured statuses pose barriers to accessing PCP
and nephrology care. Future quantitative and qualitative
analysis to evaluate reasons for limited preventive care in
these subgroups is warranted.
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