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Abstract

Background The organisational care needs involved in accessing kidney transplant have not been described

in the literature and therefore a detailed analysis thereof could help to establish a framework (including appropriate
timing, investment, and costs) for the management of this population. The main objective of this study is to analyse
the profile and care needs of kidney transplant candidates in a tertiary hospital and the direct costs of studying them.

Methods A descriptive, cross-sectional study was conducted using data on a range of variables (sociodemographic
and clinical characteristics, study duration, and investment in visits and supplementary tests) from 489 kidney trans-
plant candidates evaluated in 2020.

Results The comorbidity index was high (>4 in 64.3%), with a mean of 5.6 +2.4. Part of the study population had
certain characteristics that could hinder their access a kidney transplant: physical dependence (9.4%), emotional dis-
tress (33.5%), non-adherent behaviours (25.2%), or language barriers (9.4%). The median study duration was 6.6[3.4;14]
months. The ratio of required visits to patients was 5.97:1, meaning an investment of €237.10 per patient, and the ratio
of supplementary tests to patients was 3.5:1, meaning an investment of €402.96 per patient.

Conclusions The study population can be characterised as complex due to their profile and their investment

in terms of time, visits, supplementary tests, and direct costs. Management based on our results involves designing
work-adaptation strategies to the needs of the study population, which can lead to increased patient satisfaction,
shorter waiting times, and reduced costs.
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Background

The care of individuals with complex care needs has
been extensively addressed in care management strate-
gies, concluding that individuals who seek care from the
health system and have certain characteristics that iden-
tify them as complex consume between 40 and 75% of
available resources [1, 2]. These studies on the general
adult population over 65 years of age estimate the com-
plexity prevalence to be around 3% to 5%, defining it as
the difficulty in managing a person’s care and the need to
implement specific individual plans due to the presence
or concurrence of illnesses, as well as their way of using
services or the characteristics of their environment [1].

Against this backdrop, chronic kidney disease is a
public health problem with an increasing prevalence [3,
4]. In addition, the most recent epidemiological studies
conclude that individuals with chronic kidney disease
are frequently part of the ageing population and have
more comorbidities in addition to chronic kidney dis-
ease itself [4—6]. As a result, this population has gener-
ally been described in several ways: complex, comorbid,
multi-pathological, fragile, etc. Due to their increased
risk of complications [6, 7] and also the increased health
costs involved in their care [8, 9], this group has unique
characteristics that warrant specialised care. A thorough
assessment of the kidney transplant candidate is there-
fore essential to reduce the risks associated with the
transplant process [10]. Furthermore, this assessment
may now require more investment, in all respects, given
the ageing profile of the current population [9, 11].

Despite these considerations, kidney transplant
remains the best treatment option for the vast majority
of individuals with chronic kidney disease in terms of
quality of life, survival, and costs [12—-14], with no upper
age limit identified for kidney transplant [4, 10]. There is,
however, an estimated increased risk of complications
and postoperative mortality in those who may meet crite-
ria for frailty and comorbidity [6, 15], which, as reported,
are increasingly prevalent with age. If a living-donor kid-
ney transplant is not an option, it is difficult to predict
when the opportunity to receive a kidney transplant may
come, with estimated waiting times, in our setting, at a
median of 24 months from the start of dialysis [4], Dur-
ing this waiting period, close monitoring of the kidney
transplant candidate by the professionals involved will
be required, depending on the needs of the individual, to
confirm that this treatment option is still feasible and safe
[4, 10].

The organisational care needs involved in accessing
kidney transplant have not been described in the litera-
ture and therefore a detailed analysis thereof could help
to establish a framework (including appropriate tim-
ing, investment, and costs) for the management of this
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complex population. The primary objective of this study
is to analyse the profile of kidney transplant candidates
and their care needs in a tertiary hospital as well as the
direct costs of studying them in order to assess the com-
plexity of managing this process. This analysis will allow
us to propose more efficient strategies for kidney trans-
plant candidates and for the health system as a whole.

Methods

Design

A cross-sectional analysis was carried out on all kidney
transplant candidates who were being monitored in the
kidney transplant access consultation as of 31 December
2020. This research adheres to the STROBE (Strengthen-
ing the Reporting of Observational studies in Epidemiol-
ogy) guidelines for the reporting of observational studies
[16].

Setting
The care process that includes kidney transplant access in
our benchmark healthcare facility is made up of 3 mono-
graphic nursing, nephrology, and urology consultations.
In line with the recommendations set out in the KDIGO
guidelines [10], these unit specialists are directly involved
in the assessment of kidney transplant candidates. In
addition, there are monographic cardiology, pulmonol-
ogy, and anaesthesiology consultations for referring and/
or examining kidney transplant candidates that require
specialised assessments, and other general consultations
typical of a tertiary hospital, for professional opinion in
relation to the case and according to the person’s needs.
The assessments made by the various professionals are
accompanied by the necessary supplementary tests and
examinations to weigh up the risks and benefits of the
requested procedure. If these assessments are favourable,
the person is deemed eligible for kidney transplant as a
treatment option — without being able to predict exactly
when the opportunity to receive such treatment will
come, unless there is the option of a living-donor kidney
transplant, which would allow the procedure to be sched-
uled. During the time on the kidney transplant waiting
list, the kidney transplant candidate is assessed annu-
ally by the transplant facility team, so that this treatment
option can continue to be considered as a viable and safe
choice with the support of the teams from the bench-
mark healthcare facilities during follow-up. In addition,
the necessary supplementary tests and examinations are
updated periodically based on the service’s action proto-
col and the individual’s clinical progress and needs.
Candidates may arrive at the kidney transplant access
pathway already having had the supplementary tests
done at the healthcare facility of origin or they may
need to undergo a full work-up at the referral transplant
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facility. At the time of this study analysis, regardless of
the kidney transplant access model, kidney transplant
candidates had the same number of visits, and the study
duration was similar. The tests included in this study are
those performed by the referral transplant facility and do
not include other external tests that may be part of the
kidney transplant candidate assessment process.

For the purpose of this article, an ‘uneventful study’ of
a kidney transplant candidate has been defined as one
requiring an initial assessment consultation, comple-
tion of the necessary supplementary tests, and a second
assessment before a decision can be made to include the
person in the kidney transplant programme. Due to vari-
ous circumstances, cases where not all of the necessary
information was available at the time of the second con-
sultation were labelled as ‘study with incidents’ Examin-
ing the causes of these incidents in relation to the care
needs of the study population will enable us to gain a
deeper understanding of the care pathways involved and
make recommendations for improving their care.

In relation to costs, it is worth noting that, within the
study context, costs are always funded by the public
healthcare system, which is financed through direct taxes
on the citizenry.

Sample

The study focuses on kidney transplant candidates who
were being monitored in the kidney transplant access
consultation as of 31 December 2020, thereby indicat-
ing that the costs pertain to the year 2020. Patients who
had not completed the study as kidney transplant candi-
dates or who had not attended the final consultation to
be assessed for inclusion in the kidney transplant pro-
gramme were excluded.

Data collection
The following variables were collected from the elec-
tronic health records at the referral facility:

— Sociodemographic variables: sex; age; employment
status; place of birth; place of residence; religion; and
language barriers.

— Clinical variables: renal replacement therapy; depend-
ency in activities of daily living (Barthel index <90);
emotional distress during treatment as documented
in the clinical record; non-adherent behaviours as
documented in the clinical record; Charlson Comor-
bidity Index; high blood pressure; dyslipidaemia;
diabetes mellitus; body mass index; physical activity
of less than 30 min per day; tobacco use; chronic
obstructive pulmonary disease and/or asthma; coro-
nary artery disease.
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— Study duration and implications: study duration; rea-
sons for incidents during the study.

— Number of visits, types of visits (in-person or
remote), and costs of the visits required in 2020 as
part of the assessment.

— Number, type, and direct costs of supplementary
tests and examinations carried out in 2020.

These variables were agreed upon by the members of
the research team and after a thorough review of the
relevant literature published in current clinical practice
guidelines [10]. The Charlson Comorbidity Index score
has been shown to be linked to potential complications
among kidney transplant candidates [17], as well as to
having a body mass index score in the obese range [18].
Similarly, cardiovascular risk factors are highly prevalent
in this population, meaning increased costs when study-
ing kidney transplant candidates [19, 20].

In the financial assessment, only variables within the
analysis facility were quantified, without considering
indirect costs or costs associated with other facilities. The
cost of each activity analysed is based on the cost tables
of the referral facility.

Data analysis

The results were recorded and analysed using a data-
base created by the research team using SPSS® (version
26) from IBM (IBM Corporation). A descriptive analysis
of the study variables was carried out: qualitative vari-
ables were expressed as absolute and relative frequencies,
while quantitative variables were expressed as means and
standard deviations in the case of a normal distribution
and as medians and interquartile ranges in the case of a
non-normal distribution. For the economic analysis, the
ratio of visits or costs per patient was used.

Results

The sample selection and care pathways are depicted in
Fig. 1. This flow diagram illustrates the participant inclu-
sion process. In 2020, a total of 489 individuals were stud-
ied as candidates for kidney transplantation. This sample
represents 85.5% of the individuals (recipient candidates
and living kidney donors) assessed in the kidney trans-
plant access consultations during the study period. Of
these, 135 (27.6%) were incident patients in the evalu-
ation process throughout the year, and 86 (63.7%) were
placed on the waiting list for a kidney transplant. 354
(72.4%) candidates were either on the waiting list and
under follow-up (n=290; 81.9%) or temporarily excluded
and under follow-up (n=64; 18.1%). A total of 113 candi-
dates underwent kidney transplantation during 2020.
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83 (14.5%)
individuals screened
as living kidney
donor candidates

572 individuals assessed in
the KT access consultations
in 2020
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3,675 visits and 2,158
tests and SEs

489 (85.5%) KTcs

2,918 visits and 1,735
tests and SEs

135 (27.6%) incident

354 (72.4%) KTcs on

— KTes in 2020

the waiting list and in
follow-up in 2020

Y

CLINICAL
PATHWAY
1. First visit with NUR
and NEF
2. Tests and SEs
3. Second visit with
NUR, NEF, and URO
to assess inclusion

CLINICAL
PATHWAY
1. Complete study and
waiting list for a KT
before 2020
2. Annual follow-up visit
during 2020

86 (63.7%) KTcs
included on the waiting
list for a KT

49 (36.3%) KTcs
temporarily excluded from
the waiting list for a KT

290 (81.9%) KTes
included on the waiting
list fora KT

64 (18.1%) KTcs
temporarily excluded
from the KT waiting list

Fig. 1 Flow diagram showing the participant inclusion process. Note: KT, kidney transplant; KTc, kidney transplant candidate; SEs, supplementary

examinations; NUR, Nursing; NEF, Nephrology; URO, Urology

Analysis of sociodemographic and clinical characteristics
Table 1 shows the sociodemographic and clinical char-
acteristics of the sample analysed.

Part of the study population exhibited certain char-
acteristics that may have implications for the outcome
of the kidney transplant, such as: physical dependence
(9.4%), emotional distress during treatment (33.5%),
non-adherent behaviours during the study process that
resulted in missed visits and/or missed supplementary
tests (25.2%), and language barriers (9.4%).

The comorbidity index was high (>4 in 64.3%), with
a mean of 5.6 £2.4 (Table 1) and the study cardiovas-
cular risk factors were prevalent in our sample (>3 in
68.7%), with a mean of 3.4+ 1.9 cardiovascular risk fac-
tors (Fig. 2).

In the patients classified as ‘uneventful, the mean
comorbidity index was 5%2, while in the group of
patients classified as ‘with incidents’ the mean comor-
bidity index was 6 + 2.4.

Study duration and implications
Table 2 shows the study duration and its implications for
the study of kidney transplant candidates.

Patients categorised as ‘uneventful’ accounted for
36.6% of the total, and 65.8% (n=204) of the patients
classified as ‘with incidents’ (n=310; 63.4%) had a single
cause for those incidents, while 34.2% (n=106) had more
than one cause. The main causes in the patients analysed
were: the need to extend the assessment with cardiology
tests and visits (16.9%); the need to extend the study with
another medical or surgical speciality (14.1%); having a
glomerular filtration above 15 ml/min (12.9%); and non-
adherence as evidenced by unjustified missed visits and/
or examinations (12.1%).

Visits made and costs

Table 3 presents the type, format, and financial costs of
the 2,918 visits required in the study of the 489 kidney
transplant candidates analysed. These visits account for
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Table 1 Sociodemographic and clinical characteristics of the
kidney transplant candidates studied (n=489)

Sociodemographic characteristics

Sex (n; %)

Female 147 (30.1%)
Male 342 (69.9%)
Age (mean; SD) [years] 60.8+12.5
Employed (n; %) 51 (10.4%)
Place of birth (n; %)
Spain 374 (76.5%)
Outside Spain 115 (23.5%)
Europe 9 (1.8%)
Southeast Asia 18 (3.7%)
East Asia 11 (2.2%)
North Africa 26 (5.3%)
Sub-Saharan Africa 16 (3.3%)
Latin America 35 (7.2%)
Place of residence (n; %)
City of Barcelona 159 (32.5%)
Province of Barcelona 280 (57.2%)
Rest of Catalonia 40 (8.9%)
Rest of Spain 10 (2%)
Religion (n; %)
Not reported 368 (75.3%)
Islam 57 (11.7%)
Christianity 47 (9.6%)
Jehovah's Witnesses 12 (2.5%)
Taoism 3(0.6%)
Judaism 1 (0.2%)
Sikhism 1(0.2%)
Total language barrier (n; %) 46 (9.4%)
Clinical characteristics
RRT option at the first visit (n; %)
ACKD pre-RRT 146 (29.9%)
HD 290 (59.3%)
PD 53 (10.8%)
Dependency in ADL (Barthel <90) (n; %) 46 (9.4%)
Diagnosis of emotional distress under treatment (n; %) 164 (33.5%)

Non-adherent behaviours during the study process (n; 123 (25.2%)

%)

Charlson Comorbidity Index (mean; SD) 56+24
Score: 0-1 (n; %) 0
Score: 2 (n; %) 57 (11.7%)
Score: 3-4 (n; %) 117 (23.9%)
Score: 5-6 (n; %) 133 (27.2%)
Score: 7-8 (n; %) 123 (25.2%)

Score=9 (n; %) 59 (12.1%)
Cardiovascular risk factors (mean; SD) 34+19
High blood pressure (n; %) 465 (95.1%)
Dyslipidaemia (n; %) 336 (68.7%)
Diabetes mellitus (n; %) 214 (43.8%)
BMI (mean; SD) [Kg/m?] 27.8+54
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Table 1 (continued)
Sociodemographic characteristics
BMI>29.99 (n; %) [Kg/mz} 156 (31.9%)
Sedentary lifestyle (n; %) 366 (74.8%)
Active tobacco use (n; %) 109 (22.3%)
Chronic obstructive pulmonary disease and/or asthma 130 (26.6%)
(n; %)
Coronary artery disease (n; %) 102 (20.9%)

ACKD Advanced chronic kidney disease, ADL Activities of daily living, BMI Body
mass index, HD Haemodialysis, PD Peritoneal dialysis, RRT Renal replacement
treatment, SD Standard deviation

79.4% of the total annual activities carried out in the kid-
ney transplant access consultations, with the remainder
corresponding to the study of living kidney donor candi-
dates. The ratio of required visits to patients was 5.97:1,
representing an investment of €237.10 per patient.

Supplementary tests and examinations carried

out and costs

Table 4 shows the type, format, and financial costs of
the 1,735 supplementary tests and examinations neces-
sary for studying the 489 kidney transplant candidates
analysed. These supplementary tests and examinations
account for 80.4% of the total annual activities carried
out in the kidney transplant access consultations, with
the remainder corresponding to the study of living kidney
donor candidates. The ratio of required supplementary
tests to patients was 3.5:1, representing an investment of
€402.96 per patient.

Discussion

This study is the first to report on the current profile
of kidney transplant candidates in a tertiary hospital in
order to assess the complexity of managing this group
and the direct costs that can be incurred. Our analy-
sis suggests that the current profile of kidney transplant
candidates has changed over the past two decades, with
an increase in the clinical and management complexity
of this population. Our analysis has also revealed a great
number of associated comorbidities and a high finan-
cial investment required for the current study of kidney
transplant candidates.

In the study population, comorbidity (as measured
with the Charlson comorbidity index) and associated
cardiovascular risk factors are prevalent, which is simi-
lar to that reported in current registers in our setting
[4, 21] and in other international contexts [22, 23].
However, the current profile differs substantially from
that reported in the literature of the 1990s and 2000s
[24]. Currently, individuals with high comorbidity indi-
ces are accepted as kidney transplant candidates due to
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Cardiovascular risk factors (n=489)

0CVRF = 4.9% (n=24)

1CVRF | 202% (n=99)

2CVRF  6.1% (n=30) |

3CVRF  24.9% (n=122)

4CVRF  11.9% (n=58)

5CVRF = 9.6% (n=47) |
6 CVRF  22.3% (n=109)

Fig. 2 Percentage of kidney transplant candidates studied with cardiovascular risk factors. Note: CVRFs included: high blood pressure;
dyslipidaemia; diabetes mellitus; obesity; sedentary lifestyle; and smoking habit (see Table 1)

Table 2 Duration and implications for studies of kidney transplant candidates analysed during 2020 (n=489)

Uneventful studies Studies with incidents Total (n; %)

(n; %) (n; %)
Sample (n; %) 179 (36.6%) 310 (63.4%) 489 (100%)
Study duration (median; IQR) [months] 2901.8:4.3] 11.7 [7.2; 20] 6.6 [3.4;14]
Reasons for incidents (n=580) (n; %)
Extending the assessment with cardiology tests and visits (n; %) - 98 (16.9%) -
GFR> 15 ml/min, precluding inclusion in the WL (n; %) - 75 (12.9%) -
Unjustified missed visits or STs / Non-adherence (n; %) - 70 (12.1%) -
The COVID-19 pandemic (n; %) - 37 (6.4%) -
Justified missed visits or STs due to hospital admission (n; %) - 33 (5.7%) -
Identification of acute decompensated disease (n; %) - 28 (4.8%) -
Extending the study with gastroenterological tests and visits (n; %) - 24 (4.1%) -
Extending the study with neurological tests and visits (n; %) - 21 (3.6%) -
Extending the study with urological tests and visits (n; %) - 20 (3.5%) -
Extending the study with angiology tests and visits (n; %) - 17 (2.9%) -
Potential LDKT (n; %) - 16 (2.8%) -
Clinical pathway without KT access nurse (n; %) - 16 (2.8%) -
Active abuse of illegal drugs (n; %) - 7 (1.2%) -

STs Supplementary tests, GFR Glomerular filtration, /QR Interquartile range, KT Kidney transplant, LDKT Living-donor kidney transplant, WL Waiting list

the evidence-based benefits of this treatment option as
compared with other therapeutic strategies [10]. This
treatment option has been reported to improve the
individual’s chance of survival [25] and quality of life
[26], having a positive impact on the health system as a
whole, [27] provided that these comorbidities are stud-
ied and monitored by the specialists in the interdisci-
plinary referral team [10, 14]. It is therefore safe to say
that the clinical profile of kidney transplant candidates
today displays higher levels of comorbidity than in past

decades, which can lead to greater complexity in their
care.

We are aware that the current profile of kidney trans-
plant candidates is also associated with an increased risk
of cardiovascular events, malignancy, and/or potential
complications compared to the general population [9,
28-30], which can also determine whether the individual
is unsuitable for a kidney transplant [27]. In our results,
we find that more than 35% of the individuals studied
de novo could not be included on the waiting list for a
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Table 3 Visits made with KT candidates (n=489) and costs in 2020
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Type of visit Average visits per patient (ratio visit/patient) Average costs
per patient
Nursing visits 2.66 €96.82
Face-to-face 1.02 €44.06
Non-face-to-face 1.59 €52.76
Nephrology visits 1.63 €62.21
Face-to-face 0.59 €27.74
Non-face-to-face 1.04 €34.47
Urology visits 0.35 €19.85
Face-to-face 0.31 €1849
Non-face-to-face 0.04 €136
Psychology visits 0.78 €31.22
Face-to-face 0.18 €113
Non-face-to-face 0.6 €19.92
Cardiology visits 0.19 €10.36
Face-to-face 0.14 €8.86
Non-face-to-face 0.04 €15
Neurology visits 0.11 €6.1
Face-to-face 0.08 €488
Non-face-to-face 0.04 €1.22
Infectious Diseases visits 0.07 €3.69
Face-to-face 0.05 €321
Non-face-to-face 0.01 €048
Anaesthesia visits 0.05 €2.36
Face-to-face 0.02 €1.54
Non-face-to-face 0.02 €0.82
General/Plastic Surgery face-to-face visits 0.01 €0.39
Interdisciplinary Committee on KT non-face-to-face visits 0.12 €4.08
TOTAL 5.97 €237.1

KT Kidney transplant

kidney transplant due to issues identified during the
study or incompatibilities in accessing this treatment
option. In addition, more than 15% remain off the waiting
list more than one year after this initial study. These data
suggest that, in general, the study population has com-
plex characteristics relating to the management of their
disease process.

Other characteristics found in our study have also
been reported in the literature that individually assesses
the complexity of managing the process and its relation-
ship to socio-economic and cultural factors [31]. The
literature explains that these are characteristics linked
to socio-economic vulnerability, such as being a foreign
national, language limitations, little social support, low
income, and low level of education [31-33], which may
delay or even prevent access to this treatment option.

Considering the profile of comorbidities and the socio-
economic limitations of the population examined, our
study reported more than 60% of kidney transplant access

processes as having incidents. These cases with incidents
take a long time (> 11 months) before they can access the
kidney transplant programme due to the higher complex-
ity of their process management. Most of the delays in the
kidney transplant access process are caused by the need
for further kidney transplant candidate assessment by
another medical speciality and by non-adherent behav-
iours involving missed visits or supplementary tests. In
the literature, non-adherence figures of 52% to 67% have
been reported in the population who end up receiving
kidney transplant [34], pointing to a significantly greater
problem than that reported in our study.

Other causes of delay in the study, which make the
management of the process even more complex, include
missing visits or supplementary tests due to hospital
admissions, detecting acute decompensated disease, and
active abuse of illegal drugs. A study conducted with the
same population reported that 38% of kidney transplant
candidates were admitted to hospital at least once during
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Table 4 Supplementary tests performed on kidney transplant candidates (n=489) and costs in 2020
Type of test Average tests per patient (ratio test/patient) Average
costs per
patient
Abdominal ultrasound 0.6 €10.29
Chest X-ray 046 €38
Abdominal computed tomography angiogram 046 €122.86
Analytics 0.38 €149.94
Echocardiogram 0.31 €51.82
Myocardial ischaemia test 0.27 €2.09
Faecal occult blood test 0.25 €1.03
Respiratory function tests 0.21 €18.64
Prostate-specific antigen (PSA) test 0.2° €0
Computed tomography scan of the chest 0.11 €9.22
Electrocardiogram 0.11 €1.05
Crossmatch test 0.08 €0
Cranial computed tomography angiogram 0.06 €3.75
Mammogram® 017° €0.64
Transoesophageal ultrasound 0.02 €2.76
Elastography 0.02 €2.17
Colonoscopy 0.02 €2.08
Cytology® 0.03° €04
Magnetic resonance imaging of the prostate? 0.01° €0.98
Chest ultrasound 0.004 €0.07
Magnetic resonance imaging of the heart 0.002 €0.12
Polysomnography 0.002 €0.72
TOTAL (n; %) 3.5 €402.96

20Only in men

® Only in women

their first year on the waiting list, rising to almost 50%
in cases in which the individual met frailty criteria [35].
In addition, glomerular filtration levels far above 15 ml/
min and the consequences of the COVID-19 pandemic,
among others, call for a prior analysis of both the kidney
transplant candidate’s situation and the hospital setting to
avoid starting the study in circumstances that could pre-
vent the kidney transplant candidate from being included
in the kidney transplant programme. Taking into consid-
eration the causes that may lead to study delays, we have
detailed the benefits of having a kidney transplant access
nurse to carry out a planning and optimisation analysis
before and during the study process, as well as setting up
a care plan to achieve the desired objectives before the
surgical procedure takes place [36].

Despite the clinical and management complexity found
in the study population, the care strategy to be followed
is to study, and consequently minimise, the characteris-
tics and risks through an interdisciplinary plan and thus
continue to offer kidney transplant as the best treat-
ment option for individuals with chronic kidney dis-
ease [10, 12-14, 17, 35]. It is therefore essential to have

management models in place that include effective strate-
gies for establishing the candidate’s profile and determin-
ing differentiated strategies for the most complex cases
— reducing waiting times and speeding up visits and sup-
plementary examinations in the study of this population
[36].

When considering the direct annual investment
involved in a kidney transplant access programme in a
tertiary hospital (in terms of tests, visits, and costs), we
reported in a previous study conducted in the same con-
text that, despite the greater clinical complexity of kidney
transplant candidates, the study of kidney donor candi-
dates requires twice the number of visits and supplemen-
tary tests in a shorter period of time [37]. A distinction
must be drawn between clinical or physical complexity
and the complexity involved in the care management of a
healthcare process. In this case, it can be concluded that
the study of kidney donor candidates is more complex to
manage, despite the fact that the clinical complexity is
lower [38].

Compared to previous studies, the overall cost of a
kidney transplant is lower than that reported for dialysis
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therapies [14, 39], which sufficiently justifies the reported
investment and the strategies that could be implemented
to increase the efficiency of this treatment option. In the
study country (Spain), highly variable mean costs per
disease have been reported, as costs increase with the
number of co-occurring diseases. In general, an indi-
vidual with one comorbidity amounts to a mean of €413
per year; an individual with five comorbidities, €2,413 per
year; and an individual with ten comorbidities, €9,626 per
year [40]. This study has only analysed the direct costs
involved in accessing kidney transplant in a transplant
facility, irrespective of previous studies carried out in the
referral facility or the need to attend to other intercurrent
care processes. A suitability study for a kidney transplant
in our setting costs a mean of €640.06 per patient.

Taking the profile of kidney transplant candidates and
their mean healthcare costs into account, it is safe to
say that we are facing a care framework that is not just
complex in terms of disease, but also in terms of manage-
ment. The majority of the studies in this area of analysis
conclude that heavy care workloads are one of the most
important factors that most negatively impacts profes-
sionals and their role in relation to the individuals they
care for [41, 42]. The association between patient out-
comes and staff outcomes has generated evidence in two
respects: the needs of patients and the needs of profes-
sionals [42].

In relation to the needs of professionals, one of the
main sources of professional stress is the high workload
that can result from providing care directly to highly
complex patients [43]. Professional stress is closely
related to emotional exhaustion, depersonalisation, and
low professional accomplishment, all of which can lead
to burnout syndrome [44]. These heavy care workloads
have a direct negative impact not only on the profes-
sionals, but also on the quality of the care they provide,
which is poorer in settings with heavier workloads [45].
This takes us into the field of patients’ needs, which are
closely related to their caregivers’ needs and are becom-
ing ever more specific due to the aforementioned com-
plexities. It has thus been established that adequate
staffing is essential to high-quality care, satisfaction with
the care received, and shorter waiting times in popula-
tions defined as complex [46, 47].

Limitations of research

The primary limitation of this study lies in its planned sin-
gle-centre design and the selective inclusion of variables,
which solely address clinical and direct cost issues at a
specific moment in the kidney transplant pathway. How-
ever, while this analysis can be replicated in other con-
texts to gather further evidence on the study objective,
it’s imperative to acknowledge the absence of indirect
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costs in our assessment, as well as the broader implica-
tions overlooked by focusing solely on this moment of
the evaluation process. These omissions restrict our abil-
ity to comprehensively evaluate the economic impact on
the healthcare system and the overall burden borne by
kidney transplant candidates. By solely focusing on vari-
ables associated with direct costs within the transplant
process at the referral facility, we provide clarity on this
aspect but inadvertently overlook the broader financial
implications and the comprehensive needs of the target
population.

On the other hand, it is important to note that this
study collects data from the year 2020, which was marked
by the COVID-19 pandemic. During the months of
lockdown and heightened severity (March and April),
the kidney transplant access unit at the studied centre
was closed, but all lost activity was promptly resumed
thereafter.

Implications clinical practice

When comparing the results reported in this study with
the reference literature, it seems vital that agreement is
reached on the best organisational and management
strategies to cater for this population with complex care
needs. The involvement of nurses in providing access to
kidney transplant has been reported to be beneficial in
this regard [36], but is not yet widespread in our study
context [38]. Therefore, it is necessary to continue to
provide robust evidence of these benefits and to engage
managers and policy makers to bring greater quality,
effectiveness, and efficiency to the kidney transplant
treatment option.

The first of these measures that we have adopted in
our referral facility is an initial virtual appointment via a
phone call to the kidney transplant candidate to review
their clinical record, the evidence they provide, and their
needs, to be able to plan the best organisational strategy
for them and the people around them. This strategy aims
to avoid initiating kidney transplant candidate evaluation
at times when they may not be suitable and to prioritise
the processes that will benefit from kidney transplant
candidate evaluation being started. Clear examples
include: avoiding starting a kidney transplant candidate
study when the patient has very high glomerular filtration
rates and slow clinical progress; in the context of a pan-
demic or other circumstances specific to the organisation
of the facility; or in personal or organisational situations
suggesting that it may not be the right time to initiate
the study. Priority is thus given to evaluation of kidney
transplant candidates who are eligible for a pre-emptive
kidney transplant before starting renal replacement ther-
apy, either because of the recipient’s own characteristics
or because of the possibility of proceeding to a kidney
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transplant from a living donor. The implementation of
this new model will be analysed to report on its efficacy
and efficiency.

Conclusions

This study provides a detailed analysis of the profile of
kidney transplant candidates and their care needs within
a tertiary hospital, along with an examination of the
direct costs associated with their evaluation. The study
population can be characterised as complex due to their
profile and their investment in terms of time, visits, sup-
plementary tests, and direct costs. It illuminates the clini-
cal complexity of this population and underscores the
need for comprehensive interdisciplinary care planning
to address their evolving needs. Management based on
our results involves designing work-adaptation strate-
gies tailored to the needs of the study population, which
can lead to increased patient satisfaction, shorter waiting
times, and reduced costs. Despite advances in the current
management of this population, challenges persist, lead-
ing to delays or limitations in access to transplant pro-
grams and contributing to the complexity of treatment.

Acknowledgements

The authors would like to thank all the nurses, nursing assistants, physicians,
surgeons, psychologists, social workers, dietitians, and physiotherapists who
actively participate in the assessment of KT candidates and in the improve-
ment of the whole process. We would also like to thank the finance and docu-
mentation departments for their assistance in data collection. We acknowl-
edge the support in the English translation of the manuscript by Alejandro
Garcia Aragén and Eleanor Staniforth.

Authors’ contributions

GPR, PGC, MJPS, and VMF made substantial contributions to the conception
and design of this study. GPR and ABP participated in data collection and
analysis. ABP and MCB were involved in revising the manuscript critically for
important intellectual content. All authors read and approved the final manu-
script. GPR takes responsibility of the paper as a whole.

Funding

This work was supported by the “Strategic Plan for Health Research and Inno-
vation”from the Generalitat de Catalunya, grant number SLT017/20/000001,
with a contribution of 57,239 euros. This funding source had no role in the
design, execution, analyses, interpretation of the data, or decision to submit
the results.

Availability of data and materials
The datasets used and/or analysed during the current study are available from
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate

This article is part of the principal investigator’s doctoral thesis entitled

"The Advanced Practice Nurse in the construction of the kidney transplant
candidate care map, approved by the Clinical Research Ethics Committee (no.
2020/9418/1) at the Hospital del Mar Research Institute, with the principles
set out in the Declaration of Helsinki. This project obtained informed consent
from the participants.

Consent for publication
Not applicable.

Page 10 of 11

Competing interests
The authors declare no competing interests.

Received: 9 February 2024 Accepted: 12 June 2024
Published online: 24 June 2024

References

1. Blay C Limon E. Bases per a un model catala d'Atencié a les persones
amb necessitats complexes: conceptualitzacié i introduccio als elements
operatius. [Bases for a Catalan model of care for people with complex
needs: conceptualization and introduction to the operational elements].
Pla de Salut 2011-2015, 2017. Departament de Salut. Generalitat de Cata-
lunya. Available from: https://scientiasalut.gencat.cat/bitstream/handle/
11351/3305/bases_model_catala_atencio_persones_necessitats_compl
exes_2017_ca.pdf?sequence=4&isAllowed=y.

2. Coderch J, Pérez-Berruezo X, Sdnchez-Pérez |, et al. Evaluacion de la efec-
tividad de un programa de atencion integrada y proactiva a pacientes
crénicos complejos [Evaluation of the effectiveness of an integrated
and proactive care program for complex chronic patients]. Gac Sanit.
2018;32(1):18-26. https://doi.org/10.1016/j.gaceta.2016.07.014.

3. Gorostidi M, Sdnchez-Martineza M, Ruilopea LM, et al. Prevalencia de
enfermedad renal crénica en Espafa: impacto de la acumulacién de
factores de riesgo cardiovascular. [Prevalence of chronic kidney disease in
Spain: impact of the cardiovascular risk factors accumulation]. Nefrologfa.
2017;38(6):573-680. https://doi.org/10.1016/j.nefro.2018.04.004.

4. Organitzaci¢ Catalana de Trasplantaments (OCATT). Registre de malalts
renals de Catalunya, informe estadistic 2019. Barcelona: Departament
de Salut, Generalitat de Catalunya; 2021. [Register of kidney patients in
Catalonia, statistical report 2019].

5. Pippias M, Stel VS, Kramer A, et al. Access to kidney transplantation in
European adults aged 75-84 years and related outcomes: an analysis of
the European Renal Association-European Dialysis and Transplant Asso-
ciation Registry. Transpl Int. 2018;31(5):540-53. https://doi.org/10.1111/tri.
13125.

6. Pérez-Sdez MJ, Gutiérrez-Dalmau A, Moreso F, Rodriguez-Mafas L, Pascual
J. Frailty and kidney transplant candidates. Nefrologia. 2020;15:50211-
6995(20):30178-8.https://doi.org/10.1016/j.nefro.2020.09.004.

7. Kooman JP, van der Sande FM, Leunissen KM. Kidney disease and aging: a
reciprocal relation. Exp Gerontol. 2017;87(Pt B):156-9. https://doi.org/10.
1016/j.exger.2016.02.003.

8. Gandolfini |, Regolisti G, Bazzocchi A, et al. Frailty and sarcopenia in older
patients receiving kidney transplantation. Front Nutr. 2019;6:169. https://
doi.org/10.3389/fnut.2019.00169.

9. Cheng XS, Myers JN, Chertow GM, et al. Prehabilitation for kidney trans-
plant candidates: is it time? Clin Transplant. 2017;31(8):13020. https://
doi.org/10.1111/ctr.13020.

10. Kidney Disease: Improving Global Outcomes (KDIGO) Kidney Trans-
plant Candidate Work Group. KDIGO clinical practice guideline on the
evaluation and management of candidates for kidney transplantation.
Transplantation. 2020;104:51-5103. https://doi.org/10.1097/TP00000
00000003136.

11. Beard JR, Officer A, de Carvalho IA, et al. The world report on age-
ing and health: a policy framework for healthy ageing. Lancet.
2016;387(10033):2145-54. https://doi.org/10.1016/50140-6736(15)
00516-4.

12. Kurschat C. Nierentransplantation im Alter [Kidney transplantation in old
agel. Z Gerontol Geriatr. 2016;49(6):488-93.

13. McAdams-De Marco MA, James N, Salter ML, Walston J, Segev DL.

Trends in kidney transplant outcomes in older adults. J Am Geriatr Soc.
2014,62(12):2235-42. https;//doi.org/10.1111/jgs.13130.

14. Axelrod DA, Schnitzler MA, Xiao H, et al. An economic assessment of con-
temporary kidney transplant practice. Am J Transplant. 2018;18:1168-76.
https://doi.org/10.1111/ajt.14702.

15. Kodali L, Turner A. When are you too old to get a kidney transplants? Curr
Opin Nephrol Hypertens. 2019;28(6):593-9. https://doi.org/10.1097/MNH.
0000000000000548.

16. von ElIm E, Altman DG, Egger M, Pocock SJ, Getzsche PC, Vandenbroucke
JP, STROBE Initiative. The Strengthening the Reporting of Observational


https://scientiasalut.gencat.cat/bitstream/handle/11351/3305/bases_model_catala_atencio_persones_necessitats_complexes_2017_ca.pdf?sequence=4&isAllowed=y
https://scientiasalut.gencat.cat/bitstream/handle/11351/3305/bases_model_catala_atencio_persones_necessitats_complexes_2017_ca.pdf?sequence=4&isAllowed=y
https://scientiasalut.gencat.cat/bitstream/handle/11351/3305/bases_model_catala_atencio_persones_necessitats_complexes_2017_ca.pdf?sequence=4&isAllowed=y
https://doi.org/10.1016/j.gaceta.2016.07.014
https://doi.org/10.1016/j.nefro.2018.04.004
https://doi.org/10.1111/tri.13125
https://doi.org/10.1111/tri.13125
https://doi.org/10.1016/j.nefro.2020.09.004
https://doi.org/10.1016/j.exger.2016.02.003
https://doi.org/10.1016/j.exger.2016.02.003
https://doi.org/10.3389/fnut.2019.00169
https://doi.org/10.3389/fnut.2019.00169
https://doi.org/10.1111/ctr.13020
https://doi.org/10.1111/ctr.13020
https://doi.org/10.1097/TP.0000000000003136
https://doi.org/10.1097/TP.0000000000003136
https://doi.org/10.1016/S0140-6736(15)00516-4
https://doi.org/10.1016/S0140-6736(15)00516-4
https://doi.org/10.1111/jgs.13130
https://doi.org/10.1111/ajt.14702
https://doi.org/10.1097/MNH.0000000000000548
https://doi.org/10.1097/MNH.0000000000000548

Pedreira-Robles et al. BMIC Health Services Research

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33

34,

35.

(2024) 24:763

Studies in Epidemiology (STROBE) statement: guidelines for reporting
observational studies. J Clin Epidemiol. 2008;61(4):344-9. https://doi.org/
10.1016/jjclinepi.2007.11.008.

Pérez Ferndndez M, Martinez Miguel P, Ying H, et al. Comorbidity, frailty,
and waitlist mortality among kidney transplant candidates of all ages. Am
J Nephrol. 2019;49(2):103-10. https://doi.org/10.1159/000496061.

Bellini MI, Paoletti F, Herbert PE. Obesity and bariatric intervention in
patients with chronic renal disease. J Int Med Res. 2019;47(6):2326-41.
https://doi.org/10.1177/0300060519843755.

Devine PA, Courtney AE, Maxwell AP. Cardiovascular risk in renal trans-
plant recipients. J Nephrol. 2019;32:389-99. https://doi.org/10.1007/
540620-018-0549-4.

Junarta J, Fernandez M, Chung |, et al. Role of a cardio-renal multi-discipli-
nary team meeting in managing cardiovascular risk in patients on kidney
transplant waitlists. Clin Transplant. 2020;34:e14061. https://doi.org/10.
1111/ctr.14061.

Escobar C, Aranda U, Palacios B, et al. Epidemiology, clinical profile, man-
agement, and two-year risk complications among patients with chronic
kidney disease in Spain. Nefrologia (Engl Ed). 2021;41(6):670-88. https.//
doi.org/10.1016/j.nefro.2021.03.006.

Xie Y, Bowe B, Mokdad AH, et al. Analysis of the global burden of disease
study highlights the global, regional, and national trends of chronic kid-
ney disease epidemiology from 1990 to 2016. Kidney Int. 2018,94(3):567-
81. https://doi.org/10.1016/j.kint.2018.04.011.

Stengel B, Metzger M, Combe C, et al. Risk profile, quality of life and care
of patients with moderate and advanced CKD: the French CKD-REIN
cohort study. Nephrol Dial Transplant. 2019;34(2):277-86. https://doi.org/
10.1093/ndt/gfy058.

Sawinski D, Foley DP. Personalizing the kidney transplant decision: who
doesn't benefit from a kidney transplant? CJASN. 2020;15(2):279-81.
https://doi.org/10.2215/CIN.04090419.

Lenain R, Boucquemont J, Leffondré K, et al. Clinical trial emulation by
matching time-dependent propensity scores: the example of estimat-
ing impact of kidney transplantation. Epidemiology. 2021;32(2):220-9.
https://doi.org/10.1097/EDE.0000000000001308.

Purnajo |, Beaumont JL, Polinsky M, Alemao E, Everly MJ. Trajectories of
health-related quality of life among renal transplant patients associated
with graft failure and symptom distress: Analysis of the BENEFIT and
BENEFIT-EXT trials. Am J Transplant. 2020;20(6):1650-8. https://doi.org/10.
1111/ajt.15757.

O'Connell PJ, Brown M, Chan TM, et al. The role of kidney transplantation
as a component of integrated care for chronic kidney disease. Kidney Int
Suppl. 2020;10(1):e78-85. https://doi.org/10.1016/j.kisu.2019.11.006.

Han M, Jeong NY, Oh SY, et al. Importance of timed and detailed
evaluation of kidney transplantation candidates. Transplant Proc.
2018,;50(8):2350-3. https://doi.org/10.1016/j.transproceed.2018.03.054.
Herndndez D, Alonso-Titos J, Armas-Padrén AM. Waiting list and kidney
transplant vascular risk: an ongoing unmet concern. Kidney Blood Press
Res. 2020;45(1):1-27. https://doi.org/10.1159/000504546.
McAdams-DeMarco MA, Law A, King E, et al. Frailty and mortality in
kidney transplant recipients. Am J Transplant. 2015;15(1):149-54. https://
doi.org/10.1111/ajt.12992.

Harding JL, Perez A, Snow K, et al. Non-medical barriers in access to early
steps of kidney transplantation in the United States - a scoping review.
Transplant Rev (Orlando). 2021;35(4):100654.https://doi.org/10.1016/j trre.
2021.100654.

Wesselman H, Ford CG, LeyvaY, et al. Social determinants of health

and race disparities in kidney transplant. Clin J Am Soc Nephrol.
2021;16(2):262-74. https://doi.org/10.2215/CIN.04860420.

Hod T, Goldfarb-Rumyantzev AS. The role of disparities and socioeco-
nomic factors in access to kidney transplantation and its outcome. Ren
Fail. 2014;36(8):1193-9. https://doi.org/10.3109/0886022X.2014.934179.
Low JK, Williams A, Manias E, Crawford K. Interventions to improve
medication adherence in adult kidney transplant recipients: a systematic
review. Nephrol Dial Transplant. 2015;30(5):752-61. https://doi.org/10.
1093/ndt/gfu204.

Pérez-Sdez MJ, Redondo-Pachén D, Arias-Cabrales CE, et al. Outcomes

of frail patients while waiting for kidney transplantation: differences
between physical frailty phenotype and FRAIL scale. J Clin Med.
2022;11(3):672. https://doi.org/10.3390/jcm11030672.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

Page 11 of 11

. Dunsmore V. Renal Nursing. In: Thomas N, editor. Renal Transplantation.

5th ed. Oxford: John Wiley & Sons Ltd.; 2019.

Pedreira-Robles G, Morin-Fraile V, Bach-Pascual A, Redondo-Pachén D,
Crespo M, Garcimartin P. Necesidades asistenciales en el estudio de
personas candidatas a donantes de rifdn. [Care needs during the study
of kidney donor candidates]. Enferm Nefrol. 2022;25(2):169-181. https://
doi.org/10.37551/52254-28842022019.

Pedreira- Robles G, Garcimartin P, Sevilla-Guerra S, Bach-Pascual A, Garcia-
Martinez M, Morin-Fraile V. Nurse-led clinical activity in kidney transplan-
tation care in Spain: a cross-sectional observational study. J Renal Care.
2023. [Accepted for publication with minor revision since February 10
2023].

Lorenzo-Sellares V, Pedrosa M|, Santana-Exp&sito B, Garcia-Gonzalez

Z, Barroso-Montesinos M. Andlisis de costes y perfil sociocultural del
enfermo renal. Impacto de la modalidad de tratamiento. [Cost analysis
and sociocultural profile of kidney patients. Impact of the treatment
method]. Nefrologia. 2014;34(4):458-68. https://doi.org/10.3265/Nefro
logia.pre2014.Apr.12501.

Vela E, Cleries M, Vella VA, Adroher C, Garcia-Altés A. Anélisis poblacional
del gasto en servicios sanitarios en Catalufia (Espana): ;qué y quién
consume mas recursos? [Population-based analysis of the Healthcare
expenditure in Catalonia (Spain): what and who consumes more
resources?]. Gac Sanit. 2019;33(1):24-31. https://doi.org/10.1016/j.gaceta.
2017.05.017.

Aronsson G, Theorell T, Grape T, et al. A systematic review including
meta-analysis of work environment and burnout symptoms. BMC Public
Health. 2017;17(1):264. https://doi.org/10.1186/512889-017-4153-7.
Myny D, Van Goubergen D, Gobert M, Vanderwee K, Van Hecke A, Defloor
T. Non-direct patient care factors influencing nursing workload: a review
of the literature. J Adv Nurs. 2011,67(10):2109-29. https://doi.org/10.
1111/j.1365-2648.2011.05689.x.

Ko W, Kiser-Larson N. Stress levels of nurses in oncology outpatient units.
CJON. 2016;20(2):158-64. https://doi.org/10.1188/16.CJON.
Goémez-Urquiza JL, Monsalve-Reyes CS, San Luis-Costas C, Ferndndez-
Castillo R, Aguayo-Estremera R, Cafiadas-de la Fuente GA. Factores de
riesgo y niveles de burnout en enfermeras de atencion primaria: una
revision sistematica [Risk factors and burnout levels in Primary Care
nurses: a systematic review]. Aten Primaria. 2017;49(2):77-85. https://doi.
org/10.1016/j.aprim.2016.05.004.

Fitriani R, Yetti K, Kuntarti K. Analysis of workload and occupational com-
mitment: their relationship to the caring behaviors of nurses in a hospital.
Enferm Clin. 2019;29(2):634-9. https://doi.org/10.1016/j.enfcli.2019.04.
097.

Jennings N, Clifford S, Fox AR, O'Connell J, Gardner G. The impact of nurse
practitioner services on cost, quality of care, satisfaction and waiting
times in the emergency department: a systematic review. Int J Nurs Stud.
2015;52(1):421-35. https://doi.org/10.1016/j.ijnurstu.2014.07.006.
Valentin MO, Hernandez D, Crespo M, et al. Live donor kidney transplan-
tation. Situation analysis and roadmap Nefrologia (Engl Ed). 2021;50211-
6995(21):00113-22. https://doi.org/10.1016/j.nefro.2021.03.008.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


https://doi.org/10.1016/j.jclinepi.2007.11.008
https://doi.org/10.1016/j.jclinepi.2007.11.008
https://doi.org/10.1159/000496061
https://doi.org/10.1177/0300060519843755
https://doi.org/10.1007/s40620-018-0549-4
https://doi.org/10.1007/s40620-018-0549-4
https://doi.org/10.1111/ctr.14061
https://doi.org/10.1111/ctr.14061
https://doi.org/10.1016/j.nefro.2021.03.006
https://doi.org/10.1016/j.nefro.2021.03.006
https://doi.org/10.1016/j.kint.2018.04.011
https://doi.org/10.1093/ndt/gfy058
https://doi.org/10.1093/ndt/gfy058
https://doi.org/10.2215/CJN.04090419
https://doi.org/10.1097/EDE.0000000000001308
https://doi.org/10.1111/ajt.15757
https://doi.org/10.1111/ajt.15757
https://doi.org/10.1016/j.kisu.2019.11.006
https://doi.org/10.1016/j.transproceed.2018.03.054
https://doi.org/10.1159/000504546
https://doi.org/10.1111/ajt.12992
https://doi.org/10.1111/ajt.12992
https://doi.org/10.1016/j.trre.2021.100654
https://doi.org/10.1016/j.trre.2021.100654
https://doi.org/10.2215/CJN.04860420
https://doi.org/10.3109/0886022X.2014.934179
https://doi.org/10.1093/ndt/gfu204
https://doi.org/10.1093/ndt/gfu204
https://doi.org/10.3390/jcm11030672
https://doi.org/10.37551/52254-28842022019
https://doi.org/10.37551/52254-28842022019
https://doi.org/10.3265/Nefrologia.pre2014.Apr.12501
https://doi.org/10.3265/Nefrologia.pre2014.Apr.12501
https://doi.org/10.1016/j.gaceta.2017.05.017
https://doi.org/10.1016/j.gaceta.2017.05.017
https://doi.org/10.1186/s12889-017-4153-7
https://doi.org/10.1111/j.1365-2648.2011.05689.x
https://doi.org/10.1111/j.1365-2648.2011.05689.x
https://doi.org/10.1188/16.CJON
https://doi.org/10.1016/j.aprim.2016.05.004
https://doi.org/10.1016/j.aprim.2016.05.004
https://doi.org/10.1016/j.enfcli.2019.04.097
https://doi.org/10.1016/j.enfcli.2019.04.097
https://doi.org/10.1016/j.ijnurstu.2014.07.006
https://doi.org/10.1016/j.nefro.2021.03.008

	Complex management and descriptive cost analysis of kidney transplant candidates: a descriptive cross-sectional study
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Design
	Setting
	Sample
	Data collection
	Data analysis

	Results
	Analysis of sociodemographic and clinical characteristics
	Study duration and implications
	Visits made and costs
	Supplementary tests and examinations carried out and costs

	Discussion
	Limitations of research
	Implications clinical practice

	Conclusions
	Acknowledgements
	References


