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ABSTRACT

Background. Physical Frailty Phenotype (PFP) is the most used frailty instrument among kidney transplant recipients,
classifying patients as pre-frail if they have 1-2 criteria and as frail if they have >3. However, different definitions of
robustness have been used among renal patients, including only those who have 0 criteria, or those with 0-1 criteria. Our
aim was to determine the impact of one PFP criterion on transplant outcomes.

Methods. We undertook a retrospective study of 296 kidney transplant recipients who had been evaluated for frailty by
PFP at the time of evaluating for transplantation.

Results. Only 30.4% of patients had O criteria, and an additional 42.9% showed one PFP criterion. As PFP score increased,
a higher percentage of women and cerebrovascular disease were found. Recipients with 0-1 criteria had lower 1-year
mortality after transplant than those with >2 (1.8% vs 10.1%), but this difference was already present when we only
considered those who scored 0 (mortality 1.1%) and 1 (mortality 2.4%) separately. The multivariable analysis confirmed
that one PFP criterion was associated to a higher risk of patient death after kidney transplantation [hazard ratio 3.52
(95% confidence interval 1.03-15.9)].

Conclusions. Listed kidney transplant candidates frequently show only one PFP frailty criterion. This has an
independent impact on patient survival after transplantation.
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GRAPHICAL ABSTRACT

Clinical
Kidney
Journal

Increased mortality after kidney transplantation

in mildly frail recipients

The Physical Frailty Phenotype (PFP) scores classifying patients as pre-frail if they have 1-2 criteria and as frail if they have 2 3.
Some authors have considered that having 1 criterion is the same as having O criteria (robustness).
This study determines the impact of 1 PFP criterion on transplant outcomes.
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Conclusion: Listed kidney transplant candidates frequently show only one

PFP frailty criterion. This has an independent impact on patient survival after
transplantation.
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INTRODUCTION

Among kidney transplant (KT) recipients, the overall pooled
prevalence of frailty before transplantation has been recently
estimated at 17.1% [1]. This condition implies poorer results af-
ter transplantation, not only regarding clinical outcomes such
as longer delayed graft function or inpatient stay [1], higher rate
of early readmissions to the hospital [2], or poorer tolerance to
immunosuppressants [3], but also in terms of higher mortality
after transplantation [4-6].

Although many scales have been used to evaluate frailty in
KT recipients [7, 8], the Physical Frailty Phenotype (PFP) [9] has
been the most utilized [1]. Its original version comprises five
domains and classifies patients as frail if they present with >3
criteria. Non-frail patients are considered with O criteria and
intermediate or pre-frail patients those with 1 or 2 criteria. In
the general population, not only frailty but also pre-frailty has
been associated with poorer health outcomes [9-12]. In the
setting of KT, pre-frailty has also been associated with worse
outcomes after transplantation, although it has not been found
to increase the risk of mortality after transplantation when
adjusted models were performed [4]. In other studies, pre-frail
and frail transplant recipients have been merged and outcomes
have been considered together for both categories [3, 5, 13].

The problem may arise when robustness or pre-frailty con-
cepts are modified from the original PFP definition. Several
studies carried out both in dialysis patients and KT recipients
have considered as non-frail patients those who had not only
0 but also 1 PFP criteria [4, 5, 14, 15] (instead of only those
with O criteria). This responded to the claim that too few end-
stage renal disease patients would have O criteria. Therefore,
two misclassifications may potentially be present: (i) when an-
alyzing intermediate frail patients, these studies only consider
those recipients with 2 PFP criteria, and (ii) for non-frail pa-
tients, they are considering those recipients with not only 0 but
also 1 PFP criterion. In other studies involving renal patients,
the original PFP score to define different categories of robust-
ness, pre-frailty, and frailty has been used [16]. Therefore, while
there is consensus in considering as frail patients those who
fulfill >3 PFP criteria and this is relevant for outcomes anal-
yses [1], confusion might be present when analyzing results
of pre-frail patients, a much more common condition among
KT candidates and recipients, especially if we only consider 1
PFP criterion to define pre-frailty. To our knowledge, no stud-
ies have analyzed the relevance of the presence of 1 PFP crite-
rion, and no studies have differentiated results after transplan-
tation accordingly to the original PFP definition (0, 1-2, and >3
criteria) vs the modified PFP classification performed in renal
population.
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Table 1. Baseline characteristics and main outcomes of 296 KT recipients according to their PFP score
ANl KT (n = 296) PFP 0 (n = 90) PFP 1 (n = 127) PFP >2 (n=79) P-value
Baseline characteristics
Age at transplantation (years, mean =+ SD) 62.6 +£12.3 60.9 £ 11.5 61.1+14.1 63.2+11.3 412
Sex (female, n (%)) 87 (29.4) 17 (18.9) 30 (23.6) 40 (50.6) <.001
BMI (kg/m?, mean =+ SD) 272+ 4.8 27.2+£45 26.8 £4.8 27.8 £5.2 .288
Hypertension (n, %) 285 (96.3) 86 (95.6) 124 (97.6) 74 (94.9) 553
Diabetes mellitus (n, %) 102 (34.5) 28 (31.1) 41(32.3) 33 (41.8) 275
Coronary artery disease (n, %) 41 (13.9) 12 (13.3) 18 (14.2) 11 (13.9) .984
Peripheral vascular disease (n, %) 25 (8.4) 4 (4.4) 13 (10.2) 8(10.1) .262
Cerebrovascular disease (n, %) 22 (7.4) 8(8.9) 2(1.6) 12 (15.2) .001
Renal replacement therapy modality (n, %)
Hemodialysis 164 (65.5) 51 (56.7) 81 (63.8) 62 (78.5)
Peritoneal dialysis 66 (22.3) 23 (25.6) 31 (24.4) 12 (15.2) .037
Preemptive transplant 36 (12.2) 16 (17.8) 15 (11.8) 5(6.3)
Time on dialysis prior to KT (months, mean + SD) 247 £21.1 21.0£19.9 25.2+220 27.5+20.7 .162
Retransplant (n, %) 21(7.1) 7(7.8) 6(4.7) 8(10.1) .325
Transplant characteristics
Type of donor (n, %)
Living donor 28 (9.5) 12 (13.3) 11 (8.6) 5(6.3)
Brain-death donor 146 (49.3) 37 (41.2) 69 (54.4) 40 (50.6) 094
Circulatory-death donor 122 (41.2) 41 (45.5) 47 (37.0) 34 (43.1)
Donor age (years, mean =+ SD) 64.1+£15.3 64.1 £13.0 63.6 £16.3 65.1+16.2 .794
Thymoglobulin induction (n, %) 37 (12.6) 10 (11.2) 11 (8.7) 16 (20.5) .043
Calcineurin inhibitor + mycophenolic acid (n, %) 166 (57.8) 50 (57.5) 74 (60.2) 42 (54.5) 734
Calcineurin inhibitor + mTOR inhibitors (n, %) 119 (41.5) 37 (42.5) 48 (39.0) 34 (44.2) 751
Tacrolimus Co/D during first year after transplant 1.44 4+ 0.56 1.44 4+ 0.56 1.49 +0.57 1.37 £0.52 409
(ng/mL/mg, mean =+ SD)?
Follow-up (months, median [IQR]) 22 [10-38] 19 [11-38] 22 [10-39] 23 [6-38] 850

KT, kidney transplant; PFP, Physical Frailty Phenotype; SD, standard deviation; mTOR, mammalian target of rapamycin; Co/D, concentration/dose; IQR, interquartile

range.
2Co/D ratio = tacrolimus trough concentration (ng/mL)/daily dose (mg).

Comparisons were made among three categories: PFP 0, PFP 1, and PFP > 2. Chi-square test was used to compare categorical variables, ANOVA test to compare
quantitative variables with normal distribution and Kruskal-Wallis test for quantitative variables without normal distribution.

We have previously reported a high prevalence of pre-frailty
between KT candidates and its negative impact on outcomes
while waiting for transplantation [17, 18]. In the present study,
we aim to analyze results after transplant according to the
patient’s frailty status, focusing on the specific weight of having
only 1 PFP criterion on transplant outcomes.

MATERIALS AND METHODS
Study design

This is a retrospective cohort study carried out at Hospital del
Mar, Barcelona, Spain. Between June 2016 and February 2021, 296
KT candidates who had been evaluated for frailty received a KT.
Median time to follow-up after KT was 22 months [interquartile
range (IQR) 10-38]. Clinical and epidemiological variables were
collected from our local database.

Ethics

The Institutional Review Board of Hospital del Mar approved the
study, and all enrolled participants provided written informed
consent at the time of frailty evaluation. The study followed the
principles of the declaration of Helsinki, only relying on the of-
ficial center database.

Frailty assessment

Frailty was assessed according to PFP scale [9] at the time of
KT waiting-list evaluation. Median time from evaluation to list-

ing was 12.4 [84.2-184.7] days. PFP comprises five components:
shrinking (self-report of unintentional weight loss of 4.5 kg dur-
ing the past year), weakness [grip strength below an established
cut-off based on sex and body mass index (BMI)], exhaustion
(self-report), low activity (kilocalories per week below an estab-
lished cut-off) and slowed walking speed (walking time of 4.5 m
below an established cut-off by sex and height). Each component
or question scores 0 or 1 depending on its absence or presence,
respectively. In the original version, robust patients were defined
as a score 0, pre-frail as those who ranked 1-2, and frail patients
were defined by a score >3. In previous studies involving dial-
ysis and KT population, 0 and 1 scores were merged as a sin-
gle category of robust patients, claiming that few patients with
end-stage renal disease score 0 [4, 5, 14, 15]. We explored the po-
tential misclassification of labeling as robust patients those who
scored 1 and, therefore, both classifications were analyzed sepa-
rately, including patients who scored 1 as robust and as pre-frail
patients.

Study variables

Baseline assessment included recipient’s demographics (age,
sex, ethnicity and BMI) and clinical data (comorbidities such as
hypertension, diabetes mellitus, chronic cardiac and pulmonary
diseases, type of renal replacement therapy, etc.), as well as
donor characteristics and immunosuppression received.
Regarding outcomes, we analyzed the rate of delayed graft
function (defined as the need of dialysis within the first week
after transplantation); the length of the first transplantation
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Table 2. Comparisons in clinical outcomes after kidney transplantation between different PFP classification strategies: (a) grouping 0-1 as a
single category of robust patients, (b) considering PFP 0 patients as robust and grouping all patients with any frail PFP, and (c) comparing PFP

0 vs 1 subsets

PFP 0-1 (n = 217) PFP >2 (n=79) P-value
Grouping PFP 0-1 as a single category of robust patients
Delayed graft function (n, %) 56 (26.8) 27 (35.5) 151
Length of first inpatient (days, mean =+ SD) 103+7.8 12.3 £10.7 219
Early readmission (<90 days, n, %) 52 (24.0) 18 (22.8) .833
Surgical complications (n, %) 10 (8.9) 10 (12.6) 202
Opportunistic infections (n, %) 74 (34.1) 34 (43.0) 158
Acute rejection (n, %) 14 (6.5) 3(3.8) .385
3-month serum creatinine (mg/dL, mean =+ SD) 1.97 £1.12 1.79 £+ 1.00 252
1-year serum creatinine (mg/dL, mean =+ SD) 1.94 + 1.62 1.66 + 1.26 271
1-year graft loss (n, %) 23 (10.6) 17 (21.5) .020
1-year death-censored graft loss (n, %) 19 (8.7) 9(11.3) .504
1-year patient mortality (n, %) 4(1.8) 8(10.1) .003
PFP 0 (n = 90) PFP > 1 (n = 206) P-value
Considering PFP 0 patients as robust and grouping any frail score
Delayed graft function (n, %) 22 (25.3) 61 (30.8) .345
Length of first inpatient (days, mean + SD) 10.1+6.9 11.1+94 .359
Early readmission (<90 days, n, %) 20 (22.2) 50 (24.3) .703
Surgical complications (n, %) 3(3.3) 16 (7.7) .704
Opportunistic infections (n, %) 30 (33.3) 78 (37.9) 456
Acute rejection (n, %) 6(6.7) 11 (5.3) .652
3-month serum creatinine (mg/dL, mean =+ SD) 2.06 +1.15 1.87 +1.07 194
1-year serum creatinine (mg/dL, mean =+ SD) 2.09 + 1.69 1.79 +1.48 197
1-year graft loss (n, %) 7(7.7) 33 (16) <.001
1-year death-censored graft loss (n, %) 6 (6.6) 22 (10.7) <.001
1-year patient mortality (n, %) 1(1.2) 11 (5.3) <.001
PFP O (n = 90) PFP 1 (n = 127) P-value
Comparing patients PFP 0 vs 1
Delayed graft function (n, %) 22 (25.3) 34 (27.9) 678
Length of first inpatient (days, mean =+ SD) 10.1+6.9 104 + 8.4 773
Early readmission (<90 days, n, %) 20 (22.2) 32(25.2) 613
Surgical complications (n, %) 3(3.3) 7 (5.5) .884
Opportunistic infections (n, %) 30 (33.3) 44 (34.6) .841
Acute rejection (n, %) 6(6.7) 8(6.3) 914
3-month serum creatinine (mg/dL, mean =+ SD) 2.06 +1.15 191 +1.11 .366
1-year serum creatinine (mg/dL, mean =+ SD) 2.09 + 1.69 1.85 +1.58 .370
1-year graft loss (n, %) 7(7.7) 16 (12.6) <.001
1-year death-censored graft loss (n, %) 6 (6.6) 13 (10.2) <.001
1-year patient mortality (n, %) 1(1.2) 3(2.4) .019

PFP, Physical Frailty Phenotype; SD, standard deviation.

inpatient stay; the rate of early readmission to the hospital
(defined as admissions within 90 first days after transplant
date); surgical complications (including wound infection and/or
dehiscence, lymphocele, vascular complications, ureteral
stenosis and ureteral leak); opportunistic infections (including
cytomegalovirus, BK virus and others); biopsy-proven acute re-
jection; graft function (defined as serum creatinine at 3 months
and 1 year after transplantation); and both graft survival
(including death-censored graft survival) and patient survival.

Statistics

Continuous variables were expressed as mean =+ standard de-
viation (SD), or median and IQR, according to normal distri-
bution. Categorical data were expressed as absolute numbers
and percentages. Comparisons of baseline characteristics be-
tween two groups were made using Chi-square or Fisher’s exact
tests to analyze categorical variables, Student’s t-test for con-
tinuous variables with normal distribution and Mann-Whitney
test for non-parametric variables. When three categories were

present, Chi-square test was also used to compare categorical
variables, ANOVA test to compare quantitative variables with
normal distribution, and Kruskal-Wallis test for quantitative
variables without normal distribution. Patient and graft survival
were estimated using Kaplan-Meier curves, applying the log-
rank test. Among those KT recipients who had 0 or 1 PFP criteria,
univariable and multivariable Cox regressions were performed
to estimate the hazard ratio (HR) and confidence intervals (CI) for
patient survival. Clinical variables who resulted statistically sig-
nificant in the univariable analysis were included in the multi-
variable analysis. Statistical analysis was performed using SPSS
version 27 software (IBM, Armonk, NY, USA). P-values < .05 were
considered statistically significant.

RESULTS

From a total of 296 KT recipients, 90 (30.4%) had 0 PFP crite-
ria at the time of KT waiting-list admission, 127 (42.9%) had 1
criterion, 57 (19.3%) had 2 criteria, 16 (5.4%) had 3 criteria and
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FIGURE 1: Kaplan-Meier survival curves of (A) patient death, (B) graft loss and (C)
death-censored graft-loss among 296 KT recipients according to PFP score.

6 (2%) had 4 criteria. No patient presented with 5 criteria. Overall,
79 (26.7%) had >2 criteria. The PFP criteria distribution of those
recipients who presented with 1 PFP criterion was as follows:
66.1% weakness, 15.7% weight loss, 15% exhaustion, 1.6% slow
walking speed and 0.8% low physical activity. Table 1 displays the
baseline characteristics of the cohort based on PFP criteria. Mean
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age was not significantly different between groups. Female sex
was progressively more frequent among those recipients with
advanced stages of frailty (18.9% among patients with O crite-
ria and 50.6% among those with >2 PFP criteria). Cerebrovas-
cular disease was more frequent among recipients scoring >2
(15.2% vs 8.9% among patients with O criteria). Preemptive KT
was a less frequent option among recipients scoring >2 (6.3% vs
17.8% among patients with 0 criteria). No differences were found
in terms of time on dialysis prior to transplant, type of donor or
donor age between groups. Thymoglobulin was more frequently
used in those recipients with >2 PFP criteria. Follow-up was sim-
ilar between groups.

Regarding transplant outcomes, Table 2 shows results ac-
cording with three different PFP classifications: (i) merging 0 and
1 criteria and considering both as robust patients (n = 217, 73.3%)
vs >2 as pre-frail or frail (n =79, 26.7%); (ii) considering only O cri-
teria for robust patients (n = 90, 30.4%) and comparing with >1 as
pre-frail or frail (n = 206, 69.6%); and (iii) considering O criteria for
robust patients (n = 90, 30.4%) and comparing with the subset of
KT recipients who scored 1 (n = 127,42.9%). In all the three classi-
fication models, no differences were found in delayed graft func-
tion rate, length of first inpatient stay, early readmission to the
hospital, surgical complications, opportunistic infections, acute
rejection rate, or graft function at both 3 and 12 months after
transplantation. However, univariable analysis showed that graft
and patient survival were different between groups, although
death-censored graft survival was similar. Figure 1 represents
the Kaplan-Meier survival curves of patient death (Fig. 1A), graft
loss (Fig. 1B) and death-censored graft loss (Fig. 1C) according to
PFP criteria.

To disaggregate data about patient survival, a subset of pa-
tients who had 0 PFP criteria (n = 90) and 1 PFP criteria (n = 217)
were considered. Table 3 shows differences among those recipi-
ents who were alive and those who were deceased at the end of
follow-up. The multivariable analysis reveals that recipient age
(HR 1.1 per year), the presence of peripheral vascular disease (HR
9.0) and having 1 PFP criterion (HR 3.52) were independent fac-
tors for patient mortality (Table 4).

DISCUSSION

In this study, we present transplant outcomes in a cohort of
KT recipients according to different PFP classifications. Non-
frail patients ranged from 30.4% to 73.3% if only those who had
none PFP criteria vs those who had 0 or 1 were considered. Both
graft and patient survival diverged among groups, being poorer
among pre-frail and frail patients. Presenting with one PFP cri-
terion conferred higher rate of patient death than having none.

Frailty has been well established as a risk factor for poorer
outcomes after transplantation [1-6]. Most of the studies carried
out in KT recipients have used the Fried phenotype [9] to eval-
uate frailty, considering as frail those patients who have >3 cri-
teria [7]. However, intermediate frail status, originally defined as
the presence of 1 or 2 PFP criteria, has been modified in renal
population to the presence of 2 criteria, leaving 0 and 1 criteria
to define non-frail patients. These thresholds have been recently
described as ‘specific’ to the end-stage renal disease population
[19], but no studies have evaluated whether patients with 0 cri-
teria vs 1 criterion behave the same after transplantation.

In the general population, the original definition of pre-
frailty has been associated with an increased risk of cardiovas-
cular events [11], as well as disability, low quality of life and
mortality [10, 12]. In the KT scenario, several studies have ex-
plored the relationship between the excess risk of mortality after
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Table 3. Comparison among patients who survived (n = 202) and those who died (n = 15) at the end of the follow-up (considering only those

with 0 or 1 PFP criteria, n = 217)

Alive (n = 202) Deceased (n = 15) P-value
Age at transplantation (years, mean =+ SD) 60.4 +£12.7 69.9+7.2 <.001
Sex (female, n, %) 44 (21.8) 3(20) .585
Hypertension (n, %) 195 (96.5) 15 (100) .610
Diabetes mellitus (n, %) 62 (30.7) 7 (46.7) .160
Coronary artery disease (n, %) 26 (12.9) 4(26.7) 135
Heart failure (n, %) 5(2.5) 1(6.7) .353
Peripheral vascular disease (n, %) 12 (5.9) 5(33.3) .003
Cerebrovascular disease (n, %) 8(4) 2(13.3) .145
PFP =1 114 (56.4) 13 (86.6) 018
Time on dialysis prior to KT (months, mean =+ SD) 24 +22 22 +£16 .787
Thymoglobulin induction (n, %) 19 (9.5) 2(13.3) 438
Tacrolimus Co/D during first year after transplant (ng/mL/mg, mean + SD)? 1.44 +0.57 1.52 £ 043 490

SD, standard deviation; PFP, Physical Frailty Phenotype; KT, kidney transplantation; Co/D, concentration/dose.

2Cy/D ratio = tacrolimus trough concentration (ng/mL)/daily dose (mg).

Table 4. Univariable and multivariable analysis of risk factors for patient mortality after transplantation (considering only those with 0 or 1

PFP criteria, n = 217)

Univariable Multivariable
HR 95% CI P-value HR 95% CI P-value

Age at transplantation (years) 1.09 1.04-1.14 <.001 1.10 1.03-1.17 .002
Sex (ref: female) 1.49 0.69-3.23 .302

Hypertension (n, %) 1.70 0.22-12.6 .602

Diabetes mellitus (n, %) 2.51 0.90-5.69 .070

Coronary artery disease (n, %) 1.72 0.64-4.57 275

Heart failure (n, %) 1.29 0.17-9.5 .801

Peripheral vascular disease (n, %) 3.36 1.35-8.35 .009 9.0 2.80-29.4 <.001
PFP =1 (ref: 0) 4.49 1.01-19.9 .048 3.52 1.03-15.9 .048
Time on dialysis prior to KT (months) 1.00 0.98-1.02 .800

1-year serum creatine 1.29 0.70-2.38 405

Tacrolimus Co/D ratio during first year after transplant? 1.39 0.72-2.68 313

HR, hazard ratio; CI, confidence interval; PFP, Physical Frailty Phenotype; KT, kidney transplantation; Co/D ratio, concentration/dose.

2Cy/D ratio = tacrolimus trough concentration (ng/mL)/daily dose (mg).

transplantation and the recipient frailty status [4-6]. These stud-
ies considered as pre-frail patients those who presented with
two PFP domains, merging 0 and 1 criteria to define robust pa-
tients. One study found that frailty increased 2-fold the risk of
death after KT [4], while adjusted models were unable to show
an association between pre-frailty and mortality. Patients who
had 1 PFP criterion were not analyzed in detail in these studies,
as they were considered as robust, and therefore they served as
the control group.

In our cohort, only 30.4% of the recipients accounted for 0
PFP criteria and they may be considered as non-frail. In addition,
we found a high percentage of patients (42.9%) scoring one PFP
criterion. This PFP 1 subgroup would have been considered
as non-frail in some studies, or pre-frail in others. Aiming to
disaggregate transplant results in this group of robust vs pre-
frail patients, we analyzed clinical outcomes from different PFP
classification perspectives. Although minor clinical outcomes
were similar among patients with 0, 1 or >2 criteria, significant
differences were found in terms of both graft and patient
survival. When considering the PFP ‘renal’ classification, differ-
ences in early patient mortality (within the first 12 months after
transplantation) were found among robust (0-1 criteria) and
pre-frail (>2 criteria) patients, which was significantly higher

among these pre-frail patients (10.1% vs 1.8%). Patients scoring
for 2 or more PFP domains were at high risk of a premature
death after transplantation. On the other hand, when consid-
ering original Fried classification for robustness (0 criteria) and
pre-frailty or frailty (>1 criteria), we also observed differences
in early patient mortality (higher in pre-frail or frail recipients),
as well as a higher rate of global graft loss during the first
year after transplant. Finally, we decided to analyze whether
they were any differences in terms of transplant outcomes
between those patients who had been merged in previous
studies from other groups as non-frail patients (0 criteria vs 1
criterion). Patients with 1 PFP criterion presented with higher
1-year patient mortality (2.4% vs 1.1%) and higher 1-year rate of
death-censored graft loss (10.2% vs 6.6%) than patients with 0
criteria, and the multivariable analysis confirmed that having
1 PFP criterion increased almost 4-fold the risk of death after
transplantation. As the Kaplan-Meier survival curves show,
these patients do not seem to die as early as those who were
frailer, but still, their risk of death is higher than the ones who
did not score for any PFP criteria before transplantation.

Our study has the inherent limitations that an observational
study implies and probably the sample size is not large enough
to show statistically significant results in terms of other clinical



outcomes after transplantation. However, to our knowledge, this
is the first study that explores the role of having one Fried cri-
terion in transplant outcomes and presents the association be-
tween different PFP scores and these outcomes. Giving the large
number of frailty scales, it is important to validate them in the
renal population, clarifying their predictive value for bad out-
comes [20] or analyzing the clinical significance of their defini-
tion for frailty. In addition, identifying pre-frail or frail patients
may allow clinicians to establish proper strategies to revert the
situation [21].

In accordance with the original PFP scale [9], being pre-frail
has an impact on both graft and patient survival, and it starts
with the presence of one Fried criterion. More studies are needed
to corroborate these results and establish proper risks after
transplantation according to frailty status before transplant.
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