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Background. Despite substantial evidence demonstrating clear benefit, rates of preemptive kidney transplantation (PreKTx)
remain low in the United States. Our goal was to identify barriers to PreKTx.Methods.Using a telephone-administered ques-
tionnaire including questions about barriers, timing of referral, timing of education, we retrospectively studied first living donor
kidney transplant recipients (2006-2010) at Mayo Clinic, Rochester, MN. Of 235 patients, 145 (62%) responded to the question-
naire (74 PreKTx and 71 non-PreKTx). We compared categorical data with Fisher exact test and median times with Wilcoxon
rank sum test. Results. Polycystic kidney disease (PCKD), longer median time between diagnosis and transplant, and time
between education about transplant and transplant correlated with PreKTx (P < 0.01). The presence of at least 1 patient-identified
barrier (lack of referral, financial barriers, medical barriers, no identified living donor and donor evaluation delays) was associated with
non-PreKTx (0.034) though no single barrier predominated. Age, education level, insurance status and source of referral (primary
care, nephrology, and nonphysician referral) were not associatedwith the rate of PreKTx. Univariate logistic regression identified white
race, PCKD, and increased time from diagnosis as factors favoring PreKTx; PCKD and increased time remained significant factors
after multivariate analysis. Conclusions. Even among a patient population that is primarily white, educated, and has a spouse
or first-degree relative donor, PreKTx rates remain concerningly low. Increased time between diagnosis or education and transplant
are predictors of PreKTx. Greater emphasis on transplant education earlier in the stages of chronic kidney disease and community
outreach from transplant centers may help to increase the rate of PreKTx.

(Transplantation Direct 2018;4: e356; doi: 10.1097/TXD.0000000000000773. Published online 20 March, 2018.)
Preemptive kidney transplant (PreKTx) has been recog-
nized to have a variety of advantages over transplanta-

tion after a course of maintenance dialysis therapy, including
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fewer pretransplant blood transfusions,1 increased rates of pa-
tients continuing employment,2 improved long-term graft sur-
vival,3 lower rates of delayed graft function,3,4 and fewer
episodes of acute rejection.3 Despite these recognized benefits,
the utilization of PreKTx remains lowwith reported rates be-
tween 9% and 21% of all patients.5,6 Preemptive kidney
transplant also bears benefits to society as a whole through
decreased healthcare expenditures. United States Renal Data
System 2011 data indicate Medicare and private payer ex-
penses for dialysis are over US $60 000 and US $125 000 per
year, respectively,7 not including costs of dialysis access place-
ment which range from US $7000 to US $19 000.8,9 Although
kidney transplantation has relatively high initial costs associated
with induction immunosuppression and the initial hospitali-
zation, maintenance immunosuppression costs range between
US $18 000 and US $23 000 annually.10,11

With clear clinical and economic advantages favoring kid-
ney transplantation over dialysis, it is unclear why PreKTx
rates remain low. AWeb survey of 460 nephrologists found
that 71% of respondents preferred PreKTx as the optimal
therapy for end-stage renal disease; however, 81% of those
eligible for PreKTx were too ill to avoid dialysis. Addition-
ally, 69% felt patients were referred to nephrology care at
an advanced stage of their disease.12 Prior studies have also
emphasized the importance of early patient education by pro-
viders as a means of increasing rates of PreKTx.13 Indeed,
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focused interventions consisting of specialized chronic kidney
disease clinics have been able to increase the number of eligi-
ble patients referred for transplant, including a large number
of preemptive referrals.14 However, few studies have asked
patients themselves about their perceived barriers to
achieving PreKTx. The goal of the current study was to
identify patient-perceived barriers to the maximal utilization
of PreKTx.

MATERIALS AND METHODS

We retrospectively queried our prospectively maintained
transplant database atMayo Clinic, Rochester to identify re-
cipients of living donor kidney transplants who were not re-
cipients of any prior transplant. We identified 235 recipients
of first living donor kidney transplants from 2006 to 2010.
We developed a survey that included demographic data, such
as education level and source of insurance, but also questions
that addressed possible barriers to receiving a PreKTx like
timing of transplant referral, relationship to the living donor,
and possible medical delays to transplant (Figure 1). This
Institutional Review Board-approved survey was administered
via telephone after verbal consent was obtained. Health
Insurance Portability and Accountability Act forms were
collected via postal mail. The clinical and research activities
being reported are consistent with the Principles of the
Declaration of Istanbul as outlined in the “Declaration of
Istanbul on Organ Trafficking and Transplant Tourism.”
Patients who responded to the survey were grouped
according to their status as preemptive or non-preemptive.
The reported median times are calculated as the number of
FIGURE 1. Phone questionnaire administered to recipients of living dono
had not undergone PreKTx, that is, were on dialysis.
days between the transplant date and the patient's self-
reported date of being diagnosed with kidney disease, being
educated about kidney transplant, or being referred to a
transplant center. Demographics and characteristics between
the 2 groups were compared with Fisher exact test for
categorical data and Wilcoxon rank sum test for median
times. Univariate and multivariate logistic regression analyses
were performed to assess the factors associated with PreKTx.
Odds ratios (OR) with 95% confidence intervals (CI) are
reported. All analyses were performed with STATA software
(version 11.2, College Station, TX).
RESULTS

Of 235 first time recipients of a living donor kidney trans-
plant between 2006 and 2010, 208 (89%) patients were alive
at follow-up. Of this group, 186 (79%) patients were
contacted, and 145 (62%) patients participated in the study.
Among the participants, 71 patients received a PreKTx,
whereas 74 received non-PreKTx. The demographics of these
2 groups are shown in Table 1. The most prevalent diagnoses
for each group are listed. The “other” category includes amy-
loidosis, chemotherapy-induced nephritis, Wegener granulo-
matosis, Goodpasture syndrome, lupus nephritis, hemolytic
uremic syndrome, and 10 patients for whom a primary diag-
nosis was not recorded at the time of transplant.

The PreKTx and non-PreKTx populations were of similar
composition with respect to sex, race, educational level and
insurance status. The overall population was largely white
with a higher proportion in the PreKTx cohort (PreKTx
r kidney transplants. Questions in italics were asked of recipients who
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TABLE 1.

Demographics and baseline characteristics of kidney
transplant recipients

PreKTx Non-PreKTx

P(n = 71) (n = 74)

Mean age, y 52 ± 13 55 ± 13 0.16
Gender (% male) 63% 62% 1.00
Race 0.15
White 68 (96%) 63 (85%)
African-American 0 (0%) 3 (4%)
Hispanic/Latino 1 (1%) 2 (4%)
Other/unknown 2 (3%) 5 (7%)

Diagnosis 0.008
GN 17 (24%) 18 (24%)
DM 7 (10%) 13 (18%)
HTN 2 (3%) 0 (0%)
PCKD 25 (35%) 9 (12%)
Other 20 (28%) 26 (35%)

Education level 0.69
Some HS 2 (3%) 0 (0%)
HS graduate 15 (21%) 20 (27%)
Some college 27 (39%) 26 (36%)
College graduate 15 (21%) 17 (23%)
Postcollege 11 (16%) 10 (14%)

Relationship of donor 0.29
Spouse 14 (20.3%) 15 (20.8%)
Immediate family 30 (43.5%) 33 (45.8%)
Extended family 8 (11.6%) 3 (4.2%)
Friend 6 (8.7%) 3 (4.2%)
Coworker 2 (2.9%) 1 (1.4%)
Other 9 (13.0%) 17 (23.6%)

Insurance at diagnosis 0.92
Private 61 (87%) 62 (85%)
Medicare 7 (10%) 9 (12%)
No insurance 2 (3%) 2 (3%)

Referral source 0.22
Primary care 11 (15%) 13 (18%)
Nephrologist 40 (56%) 39 (53%)
Dialysis nurse 4 (6%) 1 (1%)
Family/friend 3 (4%) 7 (10%)
Self-referral 13 (18%) 12 (16%)

Time diagnosis to Tx: median (IQR), d 4513 (1237-8283) 1079 (534-3821) 0.001
Time learning to Tx: median (IQR), d 1941 (429-5492) 543 (322-1564) <0.001
Time referral to Tx: median (IQR), d 405 (198-1209) 392 (180-882) 0.58

GN, glomerular nephritis; DM, diabetes mellitus; HTN, hypertensive nephrosclerosis; HS, high school;
IQR, interquartile range.
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96% vs non-PreKTx 85%, P = 0.046). There was no differ-
ence with regard to source of referral to transplant, with the
majority of referrals to a transplant center coming from ne-
phrologists (PreKTx 56% vs non-PreKTx 53%, P = 0.93).
There was a significant difference between PreKTx and
non-PreKTx populations with respect to their diagnosis, pri-
marily because such a large number of patients with polycys-
tic kidney disease (PCKD) received a PreKTx (PreKTx
35% vs non-PreKTx 12%, P = 0.001).

There was a significant difference between the PreKTx and
non-PreKTx populations with respect to the median time
from renal disease diagnosis and transplant (PreKTx
4513 days vs non-PreKTx 1079 days, P = 0.001). Similarly,
there was a significant difference between the median time
from learning about kidney transplantation and undergoing
transplant (1941 days vs 1543 days,P = 0.0001). Themedian
time between referral to a transplant center and transplanta-
tion was not significantly different between the PreKTx and
non-PreKTx groups (405 days vs 392 days, P = 0.58). The in-
terval times to transplant are not normally distributed, and
the times are graphically represented in Figure 2. Interquar-
tile ranges are available in Table 1. Ironically, almost all pa-
tients knew that they had renal disease at least 3 years
before undergoing renal replacement in both groups.

A patient's self-identified barriers to transplant were also
not significantly different between the PreKTx and non-
PreKTx populations (Table 2). However, the presence of
multiple self-identified barriers to transplant did show
significance, with increasing barriers to transplant reducing
the number of patients able to undergo PreKTx (P = 0.034).

The relationship between the recipient and donor was
also not significantly different between PreKTx and non-
PreKTx populations (Table 1). The donor category “immediate
family” includes a parent/child or sibling relationship,
whereas “extended family” includes aunts/uncles, cousins,
or in-law relationships. The donor category “other” includes
nondirected donors and donors who were assigned as part
of a kidney paired donation scenario.

Univariate analysis of the cohort demonstrates a likeli-
hood for PreKTx among whites (OR, 3.96; 95% CI, 1.06-
14.8), patients with PCKD (OR, 3.93; 95% CI, 1.68-9.19),
and patients diagnosed with renal disease earlier relative to
their transplant date (OR, 1.05; 95% CI, 1.02-1.09). When
these factors were included in ourmultivariate logistic regres-
sion model, white race was no longer significant although
these patients were still over 3 times more likely to undergo
PreKTx than nonwhite counterparts. PCKD (OR, 2.85; 95%
CI, 1.12-7.29) and a longer time from diagnosis of renal dis-
ease (OR, 1.04; 95% CI, 1.01-1.07) remained significant
predictors of PreKTx on multivariate analysis (Table 3).
Educational status and source of insurance were not found
to be significant factors.
DISCUSSION

There has been a lack of research directed at patient-
perceived barriers to PreKTx. Our study addresses this criti-
cal gap by surveying kidney transplant recipients about their
self-perceived barriers to PreKTx. The results show that re-
cipients of PreKTx were more likely to have PCKD and were
more likely to have a longer time between kidney disease di-
agnosis or education about transplantation and the date of
transplant. Being referred by a nephrologist versus other type
of healthcare provider did not affect the rate of PreKTx. Simi-
larly, educational level and insurance status did not affect the
rate of PreKTx. Knight and colleagues13 also reported the im-
portance of patient education to achieve PreKTx, though their
data also emphasized referral by a transplant nephrologist. In
the current study, individual self-identified barriers to transplan-
tation did not adversely affect the rate of PreKTx, but the pres-
ence of multiple self-identified barriers was more strongly
associated with non-PreKTx. Our finding that half of the non-
PreKTx patients did not identify a barrier to transplant was sur-
prising and could reflect an expectation among patients and
providers that dialysis should precede renal transplantation.



FIGURE 2. Elapsed time between events and transplantation for PreKTx and non-PreKTx populations. A, The time between diagnosis of renal
disease and transplant. B, The time between education about kidney transplantation and transplant. C, The time between referral to a trans-
plant center and transplantation.
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Kutner et al15 examined United States Renal Data System
survey responses to determine factors associated with preemp-
tive listing for kidney transplant, a prerequisite for PreKTx.
Their work determined that two thirds of patients who were
preemptively waitlisted received nephrology care more than
12 months before starting dialysis. Patients were 3 times more
likely to be preemptively listed when kidney transplant was
discussed more than 12 months before starting dialysis.
Kutner et al also found that higher hemoglobin and albumin
levels were significantly associated with preemptive listing
(P < 0.0001), which may reflect closer follow-up or improved
access to healthcare.

A study by Weng and Mange16 found that increasing
length of time under the care of a nephrologist and having
a spouse as a potential living donor were both associated with
higher odds of preemptive evaluation. However, the relation-
ship between our donors and recipients was similar between
the PreKTx and non-PreKTx groups. A notable finding is that
over 70% of both groups ultimately had a living donor who
was either a spouse or an immediate or extended family mem-
ber. This fact is important because the vast majority of our liv-
ing donor recipients knew their donor for years prior to the
transplant—in other words, they did not have to search far
and wide for a donor or endure long wait times for a deceased
donor kidney.

There are several limitations to the current study. Our
sample size was not large enough to perform multivariate
TABLE 2.

Self-identified barriers to transplant

PreKTx Non-PreKTx

P(n = 71) (n = 74)

Self-identified barriers to transplant
Delay in referral to a transplant center 8 (11.27%) 10 (13.51%)
Financial 1 (1.41%) 5 (6.76%)
Medical delays to transplant 3 (4.23%) 10 (13.51%)
Did not know of a living donor 6 (8.45%) 6 (8.11%)
Delays with donor workup once

donor identified
2 (2.82%) 4 (5.41%)

No self-identified barriers 51 (71.83%) 39 (52.7%)
Presence of multiple self-identified barriers 0.034
No barriers 51 (71.83%) 39 (52.7%)
One barrier 18 (25.35%) 27 (36.49%)
Two or more barriers 2 (2.82%) 8 (10.81%)
survival analysis. Our center performs a high percentage of
living donor KTx and a large proportion of PreKTx, and
our patient population may not be representative of a na-
tional sample. Becausemost of our recipients were white, this
may limit the applicability to other transplant centers. Al-
though PCKD remained a significant predictor of PreKTx
on multivariate analysis, it is plausible that PCKD is associ-
ated with some other factor which was not accounted for
on our survey. Perhaps those with PCKD have families who
have previously been transplanted, accounting for earlier ed-
ucation, or the slow progression of PCKD to end-stage renal
disease allows for more lead time in the transplant workup.
This survey was administered between 4 to 8 years after
transplantation, and patients may have had recall bias or dif-
ficulty remembering specific dates or details regarding their
pretransplant care, and the times to transplant are patient re-
ported and not controlled for based on patient characteristics.
Lastly, because this survey focused on a multiple-choice re-
sponse for patient-perceived barriers to transplantation, recip-
ients may not have responded with their most significant
perceived barrier.

The findings of this study suggest that the majority of
patient-identified barriers to PreKTx are outside of the direct
influence of transplant centers. Although transplant centers
should continue to focus on performing efficient evaluations
of transplant candidates and potential donors, wewould sub-
mit that earlier, more timely education regarding the advan-
tages of living donor transplantation and PreKTx will be
necessary to increase rates of PreKTx. Transplant centers
need to take a more active leadership role in their communi-
ties to educate care providers regarding early referral for kid-
ney transplantation. The fact that almost all the recipients in
this study learned they had kidney disease 3 years before
transplantation suggests that there was sufficient time to
TABLE 3.

Univariate and multivariate ORs for PreKTx

Univariate 95% CI Multivariate 95% CI

Age (per year) 0.98 0.96-1.01 0.98 0.95-1.00
Gender (reference = female) 1.05 0.54-2.07 1.37 0.64-2.91
White race (reference = all others) 3.96 1.06-14.8 3.31 0.85-12.9
PCKD (reference = all others) 3.93 1.68-9.19 2.85 1.12-7.29
Time from dx to tx (per year) 1.05 1.02-1.09 1.04 1.01-1.07

dx, diagnosis; tx, transplant.
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prepare for transplantation. This further emphasizes the po-
tential benefits of more vigorous education regarding
PreKTx, as demonstrated in small studies.17 To increase the
rate of PreKTx, we conclude that changes are needed in na-
tional polices to encourage early referral to transplant centers
before referral to dialysis and ensure early education of pa-
tients and potential donors.
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