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ABSTRACT

Background: The impact of donor quality on post-kidney transplant survival may vary by candidate condition. Objective: Ana-
lyzing the combined use of the Kidney Donor Profile Index (KDPI) and the estimated post-transplant survival (EPTS) scale and
their correlation with the estimated glomerular filtration rate (eGFR) decline in deceased-donor kidney recipients (DDKR).
Methods: This was a retrospective, observational cohort study. We included DDKRs between 2015 and 2017 at a national
third-level hospital. Results: We analyzed 68 DDKR. The mean age at transplant was 41 * 14 years, 47 (69%) had sensitization
events, 18 (26%) had delayed graft function, and 16 (23%) acute rejection. The graft survival at 12 and 36 months was 98.1%
(95% Cl 94-100) and 83.7% (95% Cl 65-100), respectively. The Pearson correlation coefficient between the percentage
reduction in the annual eGFR and the sum of EPTS and KDPI scales was r = 0.61, p < 0.001. The correlation coefficient between
the percentage reduction in the annual eGFR and the EPTS and KDPI scales separately was r = 0.55, p < 0.001, and r = 0.53,
p < 0.001, respectively. Conclusions: The sum of EPTS and KDPI scales can provide a better donor-recipient relationship and
has a moderately positive correlation with the decrease in eGFR in DDKR. (REV INVEST CLIN. [AHEAD OF PRINTI)
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INTRODUCTION

Kidney transplantation provides the optimal kidney re-
placement therapy for the majority of people with end-
stage kidney disease. Although 1-year patient and
graft survival now exceed 95% in major transplant
centers, long-term outcomes have failed to improve
overtime?!. One reason could be that kidneys that have
been chosen for transplantation were not the optimal
organs. For this reason, one of the current challenges
is to achieve an adequate evaluation of the kidney’s
quality or viability, to reduce the discard rate of poten-
tial valid organs, and to allocate the deceased-donor
kidney to the recipient where the organ will perform
the best. The United Network for Organ Sharing added
the Kidney Donor Profile Index (KDPI) to DonorNet® to
evaluate offers and to make better and more informed
decisions regarding which organs to accept. The Kidney
Donor Risk Index (KDRI) combines a variety of donor
factors to summarize the risk of graft failure after
kidney transplant into a single number and expresses
the relative risk of kidney graft failure for a given donor
compared to the median kidney donor from last year.
The KDPI maps the KDRI onto a percentage scale, rang-
ing from O to 100%. Lower KDPI values are associated
with higher estimated quality donors and vice versa.
KDPI is also used in the kidney allocation system (KAS).

Likewise, the estimated post-transplant survival (EPTS)
score is assigned to all adult kidney candidates on the
waiting list and is based on several factors (age, pres-
ence of diabetes mellitus, dialysis vintage, and previous
history of solid organ transplant). A candidate’s EPTS
score can range from O to 100%. A high EPTS score
translates into shorter patient survival after transplant.
The concept of longevity was established based on the
fact that 20% of the best renal grafts (determined by
the KDPI) will preferably be assigned to patients on the
waiting list with the lowest EPTS scores (0-20)2-4. Can-
didates with EPTS scores of < 20% will receive offers
for kidneys from donors with similar KDPI scores be-
fore other candidates at the local, regional, and na-
tional levels of distribution®. Few studies have validated
the performance of these scales inside and outside the
United States®8. One study analyzed the utility of
these two scales in Mexico. Martinez-Mier et al. re-
ported that the median survival was significantly high-
er in patients with EPTS < 20 compared to patients
with EPTS > 20, and that for every 20% EPTS incre-
ment, the patient’s survival was lower®. In our country,

we do not have any validated and applied instrument
to determine patient survival after a transplant. Our
objective was to establish the use of the KDPI and
EPTS scales and their correlation with the estimated
glomerular filtration rate (eGFR) decline in deceased-
donor kidney recipients (DDKRs) and to assess the
reproducibility of the organ assignment system of the
USA in our population. To expand the use of marginal
kidneys, we have originally added the sum of both
scales and its correlation with a glomerular filtration
rate decline, to characterize the interaction between
donor quality and candidate condition, facilitating the
use of such kidneys without sacrificing outcomes.

METHODS
Data sources and study design

In a retrospective, observational cohort study con-
ducted between 2015 and 2017, we studied all DDKR
at the national third-level Hospital 20 de Noviembre
(Mexico City, Mexico), over 36 months following
transplant; KDPI and EPTS scores were collected from
clinical files, which were filled by the transplant staff.
We excluded recipients of living kidney donors, mul-
tiorgan transplants, and patients aged < 18 years at
the time of transplant. In addition, we excluded pa-
tients with missing data for eGFR, KDPI, and EPTS
scores, and those with primary graft dysfunction. All
patients included were donors after brain death.

Patient selection, group definitions,
and study variables

Demographic and clinical data, including age, gender,
primary renal disease, sensitization events, peak panel-
reactive antibody, cold ischemia time, dialysis type and
vintage, KDPI and EPTS calculator, delayed graft func-
tion, post-transplant diabetes mellitus, acute rejection,
eGFR, and cause of graft loss, were collected from
clinical notes and electronic records. The eGFR was
calculated using the CKD-EPI equation®. The KDPI and
EPTS were calculated on the website: (optn.transplant.
hrsa.gov). The time on dialysis for patients with a sec-
ond or third transplant was determined from the date
of the last kidney graft loss (return to dialysis) to the
time of retransplantation. Delayed graft function was
defined as the need for dialysis in the immediate 7-day
post-transplant period. Graft loss was confirmed by
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Figure 1. Cohort selection from National Medical Center 20 de Noviembre, Mexico.

Assessed for eligibility
1. Incident

Transplantation between
2015-2017

N=179

Exclusions
Missing data
N=5 (2.7%)
Multiorgan transplant
N=3 (1.6%)
Living kidney donor
N=96 (53.6%)

N=7 (3.9%)

Total excluded:
N=111 (62%)

Graft primary dysfunction

biopsy and non-response to medical or surgical treat-
ment, with subsequent return to dialysis therapy. Acute
rejection was diagnosed with a kidney biopsy and using
Banff criteria. Furthermore, the death of the recipient
with a functioning graft from causes related to his or
her disease and transplantation was included. The study
was approved by the Institutional Ethical Committee of
the hospital. This protocol was written according to the
Strengthening the Reporting of Observational Studies
in Epidemiology guide!l. The study was conducted in
accordance with the Declaration of Helsinki.

Study outcomes

The primary outcome was to examine the sum of the
KDPI and EPTS scales and their correlation with per-
centage reduction in the annual eGFR in DDKR. Sec-
ondary outcomes were the correlation between the
percentage reduction in the annual eGFR and KDPI,
EPTS, acute rejection, cold ischemia time, and delayed
graft function, separately. The percentage reduction
in the annual eGFR was calculated using the CKD-EPI
equation between the 15t month and the end of the
3rd year or until graft loss.

accepted and underwent

(N = 68) Patients

analysis

Statistical analysis

Data are presented as mean = SD and count (%). A
Shapiro—Wilk test was used to determine the distribu-
tion of the variables. Overall graft survival at 36
months of follow-up after transplantation was as-
sessed using the Kaplan—Meier method. Correlation
between the different variables was calculated with
the Pearson correlation coefficient. Analysis was per-
formed using the R studio statistical software. Statis-
tical significance was defined at p < 0.05.

RESULTS

Between 2015 and 2017, a total of 179 patients un-
derwent kidney transplantation; 5 (2.7%) patients
lacking data, 3 (1.6%) patients with a multiorgan
transplant, 96 (53.6%) living kidney donor recipients,
and 7 (3.9%) with primary graft dysfunction, were
excluded, for a total of 68 patients included in this
report (Fig. 1). The mean age at transplant was 41 *
14 years; 47 (69%) had sensitization events. Eighteen
(26%) patients had delayed graft function and 16
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(23%) developed acute rejection. The mean cold isch-
emia time was 16 £ 5 h, and the mean KDPI and EPTS
scores were 43 £ 29% and 30 = 27%, respectively
(Table 1).

The 12t and 36™ month graft survival was 98.1
(95% Cl: 94-100) and 83.7% (95% Cl: 65-100), re-
spectively. The Pearson correlation coefficient be-
tween the percentage reduction in the annual eGFR
and the sum of EPTS and KDPI scales was r = 0.61,
p < 0.001 (Fig. 2A). The correlation coefficient be-
tween the percentage reduction in the annual eGFR
and the KDPl and EPTS scales wasr=0.53, p < 0.001
and r = 0.55, p < 0.001, respectively (Fig. 2B and C).
The correlation coefficient between the percentage
reduction in the annual eGFR and acute rejection,
delayed graft function, and cold ischemia time was
r=0.21,p=0.08r=0.19,p=0.12;andr=-0.17,
p = 0.18, respectively.

DISCUSSION

In this retrospective cohort of 68 DDKR, we found
that the sum of the EPTS and KDPI scores had a mod-
erately positive correlation with the decrease in eGFR,
and that the sum exceeded the correlation observed
between the scales separately. The utilization of KDPI
and EPTS scores alone could have some limitations in
selecting the appropriate kidneys and recipients.
There is a report where, in candidates with low EPTS
scores (e.g., < 40), the KDPI had a limited impact on
survival benefit®. The authors concluded that the ef-
fect of KDPI on survival benefit was modified by EPTS,
suggesting that the potential impact of marginal do-
nor quality should be assessed according to the can-
didate’s condition.

The best correlation observed between the sum of the
two scales (KDPI + EPTS) concerning the loss of eGFR,
opens the opportunity to create a tool that helps
transplant specialists to improve the evaluation of kid-
ney offers. Formulating a tool that considers the sum
of both scales would improve the process of evaluat-
ing a kidney offer in several ways. First, it would take
into account the specifications of each candidate,
since the impact of kidney quality on the preservation
of the eGFR varies substantially from the recipient’s
health status, and second, the simplicity of that mod-
el would open a possibility for shared decision-making.

Table 1. Baseline characteristics of deceased-donor kidney
recipients from Centro Médico Nacional 20 de Noviembre,
Mexico

Variable? Total
Number of patients 68
Age at transplant, years, mean (SD) 41.5 (14.3)
Gender
Female 28 (41.1)
Male 40 (58.8)
Primary renal disease
Diabetic nephropathy 9(13.2)
GN 5(7.3)
Polycystic kidney disease 6 (8.8)
Reflux nephropathy 3(4.4)
Hypertension 3(4.4)
FSGS 3(4.4)
Unknown 39 (57.3)
Statin use prior transplant 8 (11.7)
Sensitization events 47 (69.1)
Blood transfusion 33 (48.5)
Pregnancy 9 (13.2)
Previous organ transplantation 5(7.3)

Peak panel-reactive antibody, mean (SD)

Class | 3.2 (6.4)

Class Il 6.1 (10.1)
Cold ischemia time, hours, mean (SD) 16.2 (5.1)
Dialysis type

Hemodialysis 23 (33.8)

Peritoneal dialysis 27 (39.7)

Both 18 (26.4)
Dialysis vintage, months, mean (SD) 83 (45.8)
KDPI score, mean (SD) 43.6 (29.7)
EPTS score, mean (SD) 30.7 (27.8)
Induction therapy

Thymoglobulin 64 (94.1)

Basiliximab 4 (5.8)
Maintenance therapy

Tacrolimus 64 (94.1)

Cyclosporine 4 (5.8)

Mycophenolic acid 68 (100)

Sirolimus 0 (0)

Azathioprine 0 (0)

(Continues)
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Table 1. Baseline characteristics of deceased-donor kidney
recipients from Centro Médico Nacional 20 de Noviembre,
Mexico (continued)

Variable? Total

Maintenance therapy

Delayed graft function 18 (26.4)

Post-transplant diabetes mellitus 2(2.9)

Acute rejection 16 (23.5)
Acute antibody-mediated rejection 11 (16.1)
Acute cellular rejection 4 (5.8)
Mixed rejection 1(1.4)

eGFR at the 15t month, mean (SD) 77.4 (23.8)

eGFR at the end of follow-up (36 61.9 (28.8)
months), mean (SD)

Graft failure 3(4.4)

Cause of graft failure
Need for RRT 1(1.4)
Death censored graft loss 2(2.9)

an (%), unless otherwise specified.

KDPI: Kidney Donor Profile Index; EPTS: estimated post-transplant
survival; eGFR: estimated glomerular filtration rate; RRT: renal
replacement therapy; GN: glomerulonephritis.

Several recent studies have proposed statistical tools
to support clinicians in making decisions on kidney
offers. Bae et al.® created an online tool (www.trans-
plantmodels.com/kdpi-epts) that offers interactive
visualization of the impact of KDPI on survival benefit
for a specific value of EPTS. Wey et al.l? created a
tool to predict if a candidate who declined a kidney
offer would subsequently receive a kidney transplant
and maintain a functioning graft at 3 years after de-
clining the initial kidney offer.

Compared to these approaches, creating a tool that
includes the sum of both scales would be simple to
use and could be a good option to predict eGFR de-
cline. Therefore, observing the donor and the recipient
as a whole and not separately expresses best the
reality of transplants and could be an interesting new
tool that helps us predict more precisely the deterio-
ration of the eGFR in DDKR. In addition, we were also
able to observe that acute rejection, cold ischemia
time, and delayed graft function did not show a better
correlation than the sum of the KDPI and EPTS scales
regarding eGFR decrease.

Figure 2. Correlation coefficient between the percentage reduction in the annual estimated glomerular filtration rate and dif-
ferent scores. (A) The sum of estimated post-transplant survival (EPTS) and Kidney Donor Profile Index (KDPI) scales. (B) KDPI
scale. (C) EPTS scale. Confidence interval in light gray shadow.
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Our study has some limitations. The observational and
retrospective design and the relatively small sample
size require validation of our results with a larger sam-
ple size and the inclusion of more transplant facilities.
A strength worthy of mentioning is that our study is
the first to combine the sum of two common scores to
improve the prediction of the course of eGFR overtime.

In conclusion, sum of EPTS and KDPI scales can pro-
vide a better donor-recipient relationship and has a
moderately positive correlation with the decrease in
eGFR in DDKR, supporting a new tool for trials in
kidney transplantation.
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