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Abstract

Introduction: Kidney graft loss is a leading cause of dialysis initiation — dialysis after graft loss (DAGL) — and is associ-
ated with substantial morbidity and mortality. The absence of robust guidelines has resulted in considerable variability
in clinical practice. This study aimed to characterize Portuguese nephrologists’ perspectives on the best management
of DAGL patients.

Methods: We conducted an observational, cross-sectional, web-based descriptive-exploratory study among Portuguese
nephrologists using an anonymous online questionnaire. The survey was designed to capture professional opinions
rather than to audit actual clinical activity. Closed-ended responses were analyzed descriptively. Free-text comments
were examined using inductive thematic analysis.

Results: Fifty-six nephrologists responded. With respect to dialysis initiation, 78.6% indicated that uremic symp-
toms should take priority over strict eGFR thresholds, and 83.9% considered the choice of dialysis modality to be a
case-by-case decision. At stage 5T, 55.5% endorsed an individualized approach to immunosuppression. After graft fail-
ure, 53.6% considered progressive immunosuppression weaning when retransplantation was feasible, and 94.7% when
it was not. In addition, 33.9% believed DAGL patients have worse survival outcomes than non-DAGL patients. For 80.4%
of respondents, the perceived retransplantation rate was below 25%. Finally, 91.1% considered a harmonized national
guideline useful.

Conclusion: The findings reveal substantial heterogeneity in professional opinion. Key areas of agreement include mul-
tidimensional stage 5T assessment, symptom-guided dialysis initiation, and immunosuppression weaning sequence.
The greatest discordance emerged in vascular access planning, comorbidity management, and perceptions of DAGL
outcomes. These results support the development of a harmonised, yet flexible, protocol for the management of DAGL
patients.
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INTRODUCTION

Chronic kidney disease (CKD) is a global public-health
problem, affecting approximately 9.1% of the world pop-
ulation, with rising prevalence.! End-stage kidney disease
(ESKD), defined by an estimated glomerular filtration rate
(eGFR) below 15 mL/min/1.73 m?, marks the need for re-
nal replacement therapy.

Kidney transplantation is the gold standard for renal
replacement in ESKD, offering substantial advantages
in survival and quality of life compared with available
dialysis modalities.?* Despite major progress over recent
decades — with first-year graft survival exceeding 95% in
reference centers — long-term survival remains subopti-
mal, with 10-year graft survival of only 50%—60%.*> As a
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consequence, an increasing number of patients return to
dialysis because of graft failure.

Dialysis after graft loss (DAGL) is currently the fourth most
common cause of dialysis worldwide, accounting for 4%—
5% of incident dialysis patients.®” In Portugal, although
specificincidence and prevalence data remain limited, the
burden is rising, driven by improved transplant recipient
survival, greater long-term graft stability, and therapeutic
advances in comorbidity management. According to the
Portuguese Society of Nephrology registry, in 2025, 166
of 2553 incident haemodialysis patients (6.5%) and 12 of
329 incident peritoneal dialysis patients (3.6%) initiated
dialysis after graft failure.® Demographically and clinically,
the DAGL population differs from the dialysis population
without prior transplantation — typically younger, pre-
dominantly male, with a higher burden of comorbidities
(notably cardiovascular) and consequences of chronic
immunosuppression.®® Mortality is paradoxically high
in the immediate post-restart period and declines there-
after. Cardiovascular events and infectious complications
together account for more than half of all deaths.'%2
Clinical management is highly complex and characterized
by marked variability across countries and centres, reflect-
ing the scarcity of specific guidelines.’**> In their absence,
KDIGO recommends an individualized approach integrat-
ing clinical and personal criteria, professional experience,
and available evidence.®

Challenges begin with the absence of a consensual defi-
nition of graft failure and the limited applicability of eGFR
formulas in transplant recipients,’” extending to dialysis
timing®® and modality selection — with no robust evi-
dence of superiority between hemodialysis and peritoneal
dialysis.® Immunosuppression management is equally
controversial: maintenance preserves residual renal func-
tion, prevents graft intolerance syndrome, and minimizes
allosensitization, whereas weaning reduces infectious and
neoplastic risk and improves metabolic and cardiovas-
cular profile.}*>20 Finally, the decision to perform graft
nephrectomy remains controversial, with conflicting evi-
dence regarding its impact on future allosensitization and
retransplantation.142%22

To date, systematic national data on Portuguese nephrol-
ogists’ perspectives across the full DAGL care pathway are
lacking. A previous national survey? addressed practices
in immunosuppression withdrawal after graft failure, but
other domains of DAGL care — including stage 5T man-
agement, dialysis timing and modality, vascular access,
comorbidity monitoring, and nephrologists’ perceptions
of clinical outcomes — remain uncharacterized at the
national level. Concurrently, Portuguese cohort data have
shown that patients returning to dialysis after graft loss
reach end-stage kidney disease in poorer clinical condition
than transplant-naive incident haemodialysis patients, de-
spite shared institutional follow-up.?* This gap limits the
identification of regional and institutional disparities and

hampers improvement of care in this area.?® The primary
aim of this study was to characterize Portuguese nephrol-
ogists’ perspectives on what they consider to be the best
management of DAGL patients, with a view to identifying
research opportunities and supporting the development
of national protocols.

METHODS

Study design and population

We conducted an observational, cross-sectional, descrip-
tive-exploratory, multicenter web-based survey using an
anonymous self-administered questionnaire addressed
to Portuguese nephrologists. The target population com-
prised physicians with full or partial training in Nephrol-
ogy, from residents to senior consultants, regardless of
years of experience or institutional setting.

The primary objective was to evaluate Portuguese neph-
rologists’ perspectives on what they considered to be the
best clinical approaches to kidney graft failure and return
to dialysis after transplantation. The questionnaire was
designed to capture professional opinions and views on
recommended practice rather than to audit actual care
delivered, since not all respondents routinely manage
DAGL patients. Secondary objectives were to character-
ize respondents’ views on: (1) strategies adopted in the
management of stage 5T transplant recipients; (2) criteria
and practices regarding dialysis timing and modality in pa-
tients with graft loss; (3) immunosuppression approaches
before and after graft failure; (4) monitoring and manage-
ment of comorbidities; and (5) nephrologists’ perceptions
of DAGL outcomes.

Data collection

The questionnaire was developed by the study authors,
drawing on existing KDIGO recommendations'® and prior
national survey work on DAGL management,**?* and was
reviewed internally by the author group for content and
face validity. It was subsequently piloted with three neph-
rologists from the authors’ department, whose feedback
led to revisions in item wording and response format prior
to national dissemination. The questionnaire was made
available in electronic format via Google Forms® and
disseminated by the Portuguese Society of Nephrology
(SPN). Data collection took place between 13 February
and 22 March 2026. Informed consent was obtained on
the first page of the questionnaire, and no data allowing
direct or indirect identification of respondents (including
IP addresses) were collected. A total of 56 complete ques-
tionnaires were obtained. According to the Portuguese
Society of Nephrology, active membership at the time
of dissemination comprised 569 members. So, the esti-
mated response rate was approximately 9.8% (56/569).
Because the invitation was disseminated through the
Society’s general communication channels rather than
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tracked individually, these figures should be interpreted
as an estimated ceiling rather than a verified response
rate. Closed-ended responses were exported to Microsoft
Excel® for data management; tables and graphs were gen-
erated with Microsoft Excel® and Matplotlib®. Free-text
comments and suggestions provided in the open-ended
fields were exported in full and analysed separately using
inductive thematic analysis to identify recurring themes
and illustrative perspectives.

Sample and statistical analysis

The sample was non-probabilistic and convenience-based,
relying on voluntary self-selection of Portuguese nephrol-
ogists. Given the exploratory nature of the study, no formal
sample-size calculation was performed. Quantitative data
from closed-ended items were analysed descriptively,
with calculation of absolute (n) and relative (%) frequen-
cies. Given the exploratory nature of the study and the
limited size of respondent subgroups, formal comparative
analyses across professional or institutional characteris-
tics were not pursued.

Variables were predominantly ordinal and/or nominal
categorical, and covered: (1) professional profile; (2) man-
agement of stage 5T transplant patients; (3) timing and
dialysis modality in patients with graft failure; (4) immu-
nosuppression in stage 5T patients; (5) immunosuppres-
sion after graft failure; (6) monitoring and comorbidities;
(7) perspectives on outcomes in DAGL; and (8) future
priorities.

Because the questionnaire elicited respondents’ views
on optimal management rather than their documented
clinical activity, the data should be interpreted as expres-
sions of perceived best practice and professional opinion.
Where the source items asked about institutional resourc-
es (e.g. availability of formal education programs or inte-
grated psychological support), responses do reflect local
reality; this distinction is highlighted where relevant in the
Results.

Free-text comments and suggestions were analyzed using
inductive thematic analysis: responses were read repeat-
edly and independently coded line-by-line by the two first
authors, with codes compared and discrepancies resolved
by discussion to consensus, before being grouped into
broader themes complementing and contextualizing the
guantitative findings.

Ethical considerations

The study was conducted in accordance with the ethical
principles of the Declaration of Helsinki and in full compli-
ance with the General Data Protection Regulation (Regu-
lation (EU) 2016/679). As the research protocol involved
no experimental procedures, biological samples or direct
intervention in patient care, and did not require access to
individual patient data, submission to an Ethics Commit-
tee was not required. All participants were informed of

the study objectives and voluntary nature, and electronic
informed consent was obtained before completion of the
questionnaire. Strict measures safeguarded respondent
anonymity and confidentiality, including the non-collec-
tion of identifying personal data or IP addresses.

RESULTS

Sample characterization

The total sample consisted of 56 Portuguese nephrolo-
gists. Table 1 summarizes respondents’ professional pro-
file (years of experience, professional grade, institution
type, activity within a renal transplant unit, and number
of DAGL patients followed).
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Table 1. Characterization of the sample (n = 56) by professional profile.

Variable Category n %
Years of experience in Nephrology 0-5 years 6 10.7%
6-10 years 9 16.0%
11-15 years 14 25.0%
16-20 years 10 17.9%
> 20 years 17 30.4%
Current professional grade Specialty trainee (IFE) 3 5.3%
Hospital Consultant 17 30.4%
Graduated Hospital Consultant 25 44.6%
Senior Graduated Hospital Consultant 9 16.1%
Other 2 3.6%
Institution type Hospital with kidney transplant program 37 66.1%
Hospital without kidney transplant program 16 28.6%
Dialysis center 3 5.3%
Private sector 0 0%
Main activity within a Renal Transplant Unit Yes 19 33.9%
No 37 66.1%
Number of DAGL patients followed No regular follow-up 7 12.5%
< 5 patients/year 21 37.5%
5-15 patients/year 22 39.3%
> 15 patients/year 6 10.7%

Stage 5T transplant management

Most respondents (64.3%) endorsed a multifactorial as-
sessment (eGFR, decline trend, uremic symptoms and
proteinuria) to identify stage 5T transitions, while 28.6%
considered an eGFR threshold of 10-15 mL/min/1.73
m? sufficient. As the preferred timing for dialysis access
planning, 51.8% favored eGFR 15-20 mL/min/1.73 m? and
37.5% favored delaying to 10-15 mL/min/1.73 m2. Rou-
tine etiological investigation of graft decline was support-
ed by 39.3%, whereas 55.4% considered it appropriate
only for rapid unexplained decline. Regarding institutional
resources, 53.6% of respondents indicated that a formal
renal replacement therapy education program existed in
their primary institution, 19.6% that it was available only
informally during consultations, and 26.8% that no such
program was in place. A dedicated stage 5T consultation
was considered useful by 75%.
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Table 2. Perspectives on the clinical management of transplant patients in stage 5T.

Variable Category n %
eGFR threshold for stage 5T definition > 20 mL/min/1.73 m? 0 0%
15-20 mL/min/1.73 m? 1 1.8%
10-15 mL/min/1.73 m? 16 28.6%
<10 mL/min/1.73 m? 3 5.3%
g/:zlttgiztrci)ar;al assessment (eGFR + trend + symptoms + 36 64.3%
eGFR threshold for dialysis access planning 20-25 mL/min/1.73 m? 5 8.9%
15-20 mL/min/1.73 m? 29 51.8%
10-15 mL/min/1.73 m? 21 37.5%
<10 mL/min/1.73 m? or symptom onset 1 1.8%
Aetiological investigation of graft decline Routinely 22 39.3%
Only if proteinuria > 1 g/day 3 5.3%
Only if rapid unexplained decline 31 55.4%
No (chronic rejection assumed) 0 0%
Formal RRT education programme (institutional) Yes, formal program 30 53.6%
Yes, informally during consultations 11 19.6%
No program 15 26.8%
Dedicated stage 5T consultation considered useful  Yes 42 75.0%
No 14 25.0%

Dialysis restart: timing and modalities

There was strong consensus on the preferred timing for
dialysis restart, with 78.6% of respondents indicating that
uremic symptoms should take priority over strict eGFR
thresholds. Modality selection was considered to be a
patient-centered decision by 83.9%, with only 1.8% ex-
pressing a rigid preference for haemodialysis or peritoneal
dialysis. When asked about the vascular access predomi-
nantly observed at dialysis restart in their clinical experi-
ence, 58.9% of respondents indicated arteriovenous (AV)
fistulas, while 39.3% reported central venous catheters
as predominant (30.4% tunnelled CVC, 8.9% urgent/
temporary). Incremental haemodialysis was endorsed for
patients with preserved residual renal function by 85.7%;
14.3% reported insufficient experience to form a view,
and none rejected it on grounds of mortality risk.
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Table 3. Perspectives on the timing and modality of dialysis in patients with renal graft failure.

Variable Category
eGFR threshold for dialysis initiation after graft

failure <5 mL/min/1.73 m? 1 1.8%
5-10 mL/min/1.73 m? 8 14.3%
10-15 mL/min/1.73 m? 3 5.3%
Presence of uremic symptoms 44 78.6%
Preferred dialysis modality in DAGL Hemodialysis 1 1.8%
Peritoneal dialysis 1 1.8%
Decision based on patient characteristics 47 83.9%
No rigid preference 7 12.5%
View on incremental HD in DAGL Consider if RRF preserved 48 85.7%
Avoid due to high mortality risk 0 0%
No significant experience 8 14.3%
(nggsrr:;ré?nt vascular access at restart Urgent/temporary CVC 5 3.9%
Tunnelled CVC 17 30.4%
AV fistula 33 58.9%
Prosthesis (PTFE) 1 1.8%

Immunosuppression management (stage 5T
and after graft failure)

In stage 5T, a case-by-case individualization approach was
favored by 55.5%, selective progressive weaning by 33.9%,
and full maintenance or reduced-dose maintenance of
all agents by 5.3% each. Striking consensus emerged on
the weaning sequence: 89.3% identified mycophenolate
mofetil/mycophenolic acid (antiproliferative agents) as
the first drug to be discontinued, and 89.3% identified
corticosteroids as the last (with 10.7% citing calcineurin
inhibitors as the last).

Preferred strategies varied substantially according to re-
transplant prospects after graft failure. When retransplan-
tation was anticipated within 12 months, 53.6% considered
progressive weaning (antimetabolite discontinuation with
reduced doses of other agents) the most appropriate ap-
proach, 33.9% favored maintenance of immunosuppres-
sion to minimize allosensitization, and 12.5% endorsed
gradual dose reduction retaining all classes. When no
retransplant was foreseen, consensus strengthened mark-
edly: 94.7% endorsed progressive weaning, 5.3% gradual
reduction of all classes, and none considered indefinite
maintenance appropriate. Regarding immunological mon-
itoring (HLA/PRA) during weaning, 89.3% considered it
warranted only for retransplant candidates, while the re-
maining respondents indicated that monitoring should be
performed after each dose reduction or annually.
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Table 4. Perspectives on immunosuppression management in stage 5T and after graft failure (DAGL).

Variable Category n %
Preferred IS strategy in stage 5T Full IS maintenance 3 5.3%
Gradual dose reduction, all drugs maintained 3 5.3%
Preparation for weaning, selective discontinuation 19 33.9%
Individualised case-by-case approach 31 55.5%
First drug to be discontinued Mycophenolate mofetil (MMF/MPA) 50 89.3%
Calcineurin inhibitor 1 1.8%
mTOR inhibitor 2 3.6%
No defined protocol 3 5.3%
Last drug to be discontinued Corticosteroids 50 89.3%
Calcineurin inhibitor 6 10.7%
mTOR inhibitor 0 0%
Indefinite low-dose maintenance of all 0 0%
I(SS sit;ar:afztrs)DAGL with retransplant prospects Maintenance of IS 19 33.9%
Gradual reduction, all classes maintained 7 12.5%
ZZEZSSLV)Q weaning (antimetabolite discontinuation + dose 30 53 6%
IS strategy in DAGL without retransplant Maintenance of IS 0 0%
Gradual reduction, all classes maintained 3 5.3%
Progressive weaning 53 94.7%
;r;r:r::glogical monitoring (HLA/PRA) during Only if retransplant candidate 50 89.3%
Annual monitoring 1 1.8%
After each dose reduction/discontinuation 4 7.1%
Before each dose reduction/discontinuation 1 1.8%

When asked about preferred immunosuppression strate-  (n =47) and choice based on individual infectious risk (n =

gies in DAGL (multiple-choice item), respondents most fre-  32). Table 5 details the full distribution.

quently selected choice based on retransplant prospects

Table 5. Considerations regarding the best immunosuppression strategy(ies) after graft loss (multiple-choice item;

respondents could select more than one option).

Variable n %
Choice based on retransplant prospects 47 83.9%
Choice based on individual infectious risk 32 57.1%
Progressive weaning 28 50%
Gradual reduction with low-dose maintenance 17 30.4%
Indefinite maintenance (preserve RRF + reduce allosensitization) 11 19.6%

On nephrectomy after graft loss, refractory graft intoler-
ance syndrome was identified as the primary indication
by 54 respondents. Avoidance based on surgical risk and
residual renal function loss was the most cited deterrent
(n = 25). Table 6 details the full distribution.
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Table 6. Perspectives on management of nephrectomy after graft loss (multiple-choice item; respondents could select

more than one option).

Variable n %

In cases of clinical intolerance (graft intolerance syndrome) 54 96.4%
Avoid due to surgical risk and RRF loss 25 44.6%
Routinely before retransplant listing 5 8.9%
When complete IS cessation is desired 1.8%

Monitoring and comorbidities in stage 5T

As the preferred hemoglobin target in stage 5T, 69.7% of
respondents indicated 10-11 g/dL, 14.3% indicated 11-12
g/dL, 7.1% indicated 9-10 g/dL, and 8.9% indicated that
the target should be titrated according to tolerance and
residual function. Views on mineral-bone disorder man-
agement were heterogeneous: 48.2% considered moni-
toring with intervention appropriate if PTH > 300 pg/mL,
28.6% endorsed universal use of non-calcium binders plus
vitamin D, 19.6% would consider cinacalcet for persistent

elevation, and 3.6% favored expectant management. With
respect to institutional resources, 85.8% reported that
structured psychological/psychiatric support was not rou-
tinely available in their setting, 7.1% reported integrated
team support, and 7.1% external referral. Regarding car-
diovascular screening before or immediately after dialysis
restart, 75% considered that it should be protocolized for
all patients, 7.2% would restrict it to symptomatic or dia-
betic patients, 8.9% to retransplant candidates, and 8.9%
would not perform routine screening.

Table 7. Perspectives on monitoring and comorbidity management in stage 5T patients.

Variable Category n %
Target haemoglobin in stage 5T 9 g/dL 1 1.8%
9-10 g/dL 3 5.3%
10-11 g/dL 39 69.7%
11-12 g/dL 8 14.3%
Titrated according to tolerance and RRF 5 8.9%
Hyperparathyroidism management Monitor + intervene if PTH > 300 pg/mL 27 48.2%
Non-calcium binders + vitamin D 16 28.6%
Cinacalcet if persistently elevated PTH 11 19.6%
Expectant management 2 3.6%
Psychological/psychiatric support (institutional)  Integrated team 4 7.1%
External referral 4 7.1%
Not routinely available 48 85.8%
Cardiovascular screening before/after dialysis Protocolized for all patients 0 75.0%
restart
Only in symptomatic or diabetic patients 4 7.2%
Only in retransplant candidates 5 8.9%
No routine screening 5 8.9%

Perspectives on DAGL outcomes and future
priorities

Regarding survival in DAGL versus native dialysis, 41.1%
reported insufficient data to respond, 33.9% perceived
worse survival in DAGL, 12.5% similar survival, and 12.5%
slightly better survival. The primary mortality predictor
was identified as pre-existing comorbidities (age, diabetes,
cardiovascular disease) by 82.1%, and prior immunosup-
pression duration by 10.7%. Estimated retransplantation
rates were < 10% for 51.8% of respondents, 10%—25%
for 28.6%, and 25%—50% for 7.1%. The principal cause of

first-year hospitalization was perceived as cardiovascular
(53.6%), followed by non-access infections (28.6%), graft
intolerance syndrome (10.7%), and vascular access com-
plications (7.1%). A harmonized national guideline was
considered very useful by 30.4% and useful with flexibility
for local adaptation by 60.7%; 5.3% were neutral and 3.6%
did not consider it helpful.
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Table 8. Perspectives on outcomes in DAGL patients and usefulness of a national guideline.

Variable Category n %
DAGL vs native-dialysis survival (perception) DAGL has worse survival 19 33.9%
Similar 7 12.5%
DAGL slightly better 7 12.5%
Insufficient data 23 41.1%
Main predictor of mortality in DAGL Advanced age 2 3.6%
Pre-existing comorbidities 46 82.1%
Absence of residual renal function 0 0%
Infection 2 3.6%
Duration of prior immunosuppression 6 10.7%
Estimated retransplantation rate <10% 29 51.8%
10%-25% 16 28.6%
25%-50% 4 7.1%
>50% 0 0%
Not applicable 7 12.5%
Main cause of first-year hospitalisation Vascular access complications 4 7.1%
Non-access infections 16 28.6%
Cardiovascular complications 30 53.6%
Graft intolerance syndrome 6 10.7%
Oncological disease 0 0%
Usefulness of a harmonised national guideline  Yes, very useful 17 30.4%
Yes, with flexibility for local adaptation 34 60.7%
Neutral 3 5.3%
No 2 3.6%

When asked about priorities forimproving DAGL outcomes
(multiple-choice item), respondents most frequently
identified enhanced coordination between transplant and

dialysis teams (n =42, 75%) and harmonized immunosup-
pression protocols (n = 37, 66.1%). Table 9 details the full
distribution.

Table 9. Priorities identified by Portuguese clinicians for improving outcomes in DAGL patients (multiple-choice item;

respondents could select more than one option).

Variable n %

Improved coordination between transplant and dialysis teams 42 75.0%
Harmonised immunosuppression protocol 37 66.1%
Structured psychosocial support 31 55.4%
Early vascular access creation for all DAGL patients 31 55.4%
Prospective research on optimal dialysis restart timing 21 37.5%

Qualitative analysis of clinical challenges

Regarding the greatest clinical challenge in DAGL, 28
free-text responses were obtained, sometimes citing
multiple challenges simultaneously: immunosuppres-
sion management (10), patient acceptance of dialysis
restart (5), loss of follow-up after transfer to outpatient
haemodialysis units (4), cardiovascular risk and disease
management (3), dialysis restart timing (3), psychologi-
cal management (3), management of retransplantation

expectations (2), CKD complications on dialysis (1), and
oncological risk (1).

DISCUSSION

Overview: the paradox of successful renal transplantation
The DAGL population has gained increasing relevance in
global nephrology, illustrating the therapeutic paradox in
which improvements in graft survival inevitably lead to
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functional graft exhaustion and return to dialysis. In Por-
tugal — among the European countries with the highest
kidney transplantation rates — DAGL accounted for 6.5%
of incident hemodialysis and 3.6% of incident peritoneal
dialysis starts in 2025., Despite this clinical burden, sys-
tematic data on Portuguese nephrologists’ perspectives
have remained scarce.

This study represents the first comprehensive, multido-
main national characterization of Portuguese clinicians’
perspectives on stage 5T transplant recipients and DAGL
management, extending earlier work that was restricted
to immunosuppression withdrawal.? The findings confirm
international trends, revealing a duality of substantial
heterogeneity in professional opinion alongside areas of
robust consensus, mirroring the current evidence base in
which clinician expertise and individualized assessment
remain central 8331

Sample characteristics and representativeness
The final sample of 56 respondents showed relatively
balanced experience but a predominance of seasoned
clinicians, with 73.3% reporting more than 10 years of
experience and 60.7% holding senior consultant grades.
Institution types — 66.1% transplant hospitals, 28.6%
non-transplant hospitals, and 5.3% dialysis centers —
align with national registry data concentrating DAGL cases
in specialized centers. Approximately half of respondents
managed five or more DAGL patients annually, 37.5%
fewer than five, and 12.5% none regularly. This limited
individual exposure, combined with DAGLU’s clinical com-
plexity, underscores the need for inter-center knowledge
sharing and harmonized national guidelines.

Stage 5T transplant management

Identifying the transition to stage 5T poses a major ob-
stacle because of the lack of universal definition. While
64.3% of respondents endorsed a multifactorial assess-
ment as proposed by Leal,’* 28.6% considered an eGFR
threshold of 10-15 mL/min/1.73 m? sufficient, highlight-
ing a perceived gap in the uptake of integrated criteria.
Accurate identification critically influences the timing of
renal replacement therapy planning, since delays consist-
ently associate with worse outcomes.

Regarding access planning, 51.8% considered that plan-
ning should start at eGFR 15-20 mL/min/1.73 m? (in line
with KDIGO stage 4 recommendations), while 37.5% fa-
vored delaying it to 10-15 mL/min/1.73 m2. Given that
graft decline is often abrupt and unpredictable, later plan-
ning risks inadequate AV-fistula maturation or peritoneal
catheter adaptation. This concern is reinforced by cohort
data showing substantial mortality reduction with AV fis-
tula starts compared with central venous catheter starts,
particularly in the first 30 days post-transition.

A formal renal replacement therapy education program
was reported to be absent in the institution of 26.8% of

respondents. This is consistent with evidence that DAGL
patients often restart dialysis in poorer clinical condi-
tion and with less pre-dialysis preparation than trans-
plant-naive patients.?*??” The predominantly positive
response (75%) regarding the utility of dedicated stage 5T
consultations supports systematic investment in this area,
in line with international recommendations.?#?

Dialysis restart: timing and modalities

The strong consensus on symptom-prioritized dialysis
initiation (78.6%) aligns with the KDIGO individualized
framework and avoids the early-dialysis paradox, in which
sicker patients (with higher eGFR at initiation) experience
worse outcomes.®'®1® The endorsement of a patient-cen-
tered approach to modality selection by 83.9% reflects
sophisticated clinical reasoning that incorporates analyt-
ics, prior access viability, disease kinetics, and sociode-
mographic context, and matches evidence showing no
medium- or long-term survival advantage of one modality
over the other.

Respondents indicated that AV fistulas were the predom-
inant access at restart in their clinical experience (58.9%),
apparently outperforming international benchmarks.
Nonetheless, the 39.3% who identified central venous
catheters as predominant signals room for optimization
through systematic monitoring of previous accesses and
early placement of definitive accesses in patients with
predictable trajectories.*>3! Broad endorsement of in-
cremental hemodialysis (85.7%) reflects alignment with
emerging data on the prognostic value of residual renal
function®232 and positions this strategy as a promising in-
novation in DAGL.

Immunosuppression management
Immunosuppression management is one of the most
complex and least consensual domains in DAGL care,
lacking robust universal guidelines and requiring multifac-
torial risk-benefit assessment. In stage 5T, 55.5% favored
case-by-case individualization and 33.9% selective pro-
gressive weaning, reflecting both recognition of the need
for individualized strategies and a stepwise consensus in
the absence of standardized protocols. Striking consen-
sus emerged on the weaning sequence: antiproliferative
agents (MMF/MPA) are typically discontinued first to min-
imize toxicity and infection risk, while corticosteroids are
discontinued last to prevent graft intolerance syndrome
and adrenal insufficiency, and to preserve residual renal
function.

Post-failure immunosuppression management requires
balancing residual renal function preservation and pre-
vention of allosensitization, graft intolerance syndrome
and adrenal insufficiency against minimized risks of infec-
tion, malignancy and cardiovascular events.?>** Strategies
varied substantially according to retransplant prospects:
for 12-month retransplant candidates, 53.6% favored
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progressive weaning with antimetabolite discontinuation;
without retransplant prospects, consensus strengthened
to 94.7% favoring progressive weaning. These approach-
es align with the literature: maintenance benefits early
retransplant candidates by minimizing allosensitization,
whereas prolonged exposure without retransplant pros-
pects yields an unfavorable risk-benefit profile owing to
heightened infectious and neoplastic vulnerability with-
out immunological gain.?>** The heterogeneity among
retransplant candidates mirrors the fragility of the evi-
dence regarding peri-discontinuation allosensitization risk
and its true impact on retransplant success.®'* A previous
national survey focused exclusively on immunosuppres-
sion withdrawal reported that, when faced with a patient
returning to dialysis after graft loss, all participants im-
mediately discontinued the antiproliferative agent, 66.7%
maintained the calcineurin inhibitor (CNI) plus predniso-
lone, and 33.3% maintained prednisolone alone; among
those continuing CNI, half (46.6%) weaned it within 6-12
months, while 64.3% maintained corticosteroids indef-
initely or until graft removal.?? Our findings extend that
earlier work by stratifying immunosuppression strategy
according to retransplant prospects and by capturing the
broader spectrum of DAGL care, and broadly reinforce the
trend towards progressive weaning, particularly in non-re-
transplant candidates.

Immunological monitoring (HLA/PRA) during weaning was
considered warranted only for retransplant candidates by
89.3% of respondents, overlooking de novo sensitization
and its association with worse long-term outcomes in the
broader population.?>3¢ Logistical constraints and labora-
tory turnaround likely explain this gap more than deliber-
ate omission, meriting targeted investment for correction.

Nephrectomy indications and perspectives
Nephrectomy in the context of graft failure remains high-
ly debated, with conflicting evidence on its impact on
survival, allosensitization, and future retransplantation.
Respondents identified refractory graft intolerance syn-
drome as the primary indication, with strong consensus,
and cited surgical risk and residual renal function loss as
the main deterrents. Only one respondent considered
nephrectomy necessary specifically to enable immuno-
suppression cessation.

This response profile shows marked adherence to classi-
cal indications — graft intolerance syndrome, graft sepsis,
refractory hyperacute/acute rejection, thrombosis with
non-viability, and intragraft neoplasia — while reluctance
reflects awareness of the technique’s high morbidity
(17%—69%) and perioperative mortality (1.5%—14%).141522
Monitoring and comorbidity management in stage 5T
Respondents’ preferred hemoglobin targets aligned with
the liberal KDIGO range, with 69.7% indicating 10-11 g/
dL as the most appropriate target. This is consistent with
lower pre-dialysis hemoglobin and graft-failure-induced

erythropoietin resistance due to chronic inflamma-
tion.?®3728 Views on mineral-bone disorder management
showed substantial heterogeneity, reflecting the absence
of national protocols and gaining urgency in patients on
prolonged corticosteroid therapy who are susceptible
to complex renal osteodystrophy. Of note, a recent Por-
tuguese single-centre comparative study reported that,
among incident hemodialysis patients with a failed graft,
anaemia was less frequently corrected with erythropoie-
sis-stimulating agents (37% vs 58% in transplant-naive
incident patients with hemoglobin < 10 g/dL), hyper-
parathyroidism was less often managed with vitamin D
analogs or calcimimetics, and hyperphosphataemia was
less commonly treated with phosphate binders, despite
both groups being followed by the same nephrology
team.?* These findings suggest that, although Portuguese
nephrologists endorse appropriate targets for stage 5T
comorbidities, translation into real-world clinical practice
remains incomplete and warrants targeted institutional
efforts.

The scarcity of structured psychological/psychiatric sup-
port emerged as a major deficiency, with 85.8% reporting
that such support is not routinely available. This stark gap
contrasts with the documented “second loss” experience
following graft failure, which compromises quality of life
and adherence at dialysis restart.?>?® Universal protocol-
ized cardiovascular screening was endorsed by 75% of re-
spondents, with substantial mortality-reduction potential
if extended consistently across centers.

Perspectives on DAGL outcomes

Perception of survival in DAGL versus native dialysis re-
vealed alarming data gaps, with 41.1% of respondents
lacking comparative survival data — highlighting limita-
tions of national registries with parallels internationally.
Among those providing a response, perceptions mirrored
the literature ambiguity.?*2373° Primary mortality predic-
tor consensus (82.1%) favored pre-existing comorbidities,
in line with multivariate analyses in the literature.'*!? No-
tably, residual renal function was not cited as a primary
predictor, possibly because comorbidity burden dilutes
its isolated perceived impact. Recent Portuguese cohort
data lend objective support to this perception: in a sin-
gle-centre study of patients initiating hemodialysis after
graft failure, the Clinical Frailty Scale (CFS) was an inde-
pendent predictor of both hospitalization and mortality
at two years, while the Charlson Comorbidity Index (CCl)
was strongly associated with mortality, with a cut-off of
CCl > 8 stratifying patients at substantially higher early
mortality risk (AUC 0.95).%° These findings reinforce the
value of systematically integrating frailty and comorbidity
assessment at the time of graft failure, which may help
to identify patients who would benefit from intensified
multidisciplinary support, conservative kidney manage-
ment discussions, or proactive retransplantation planning.
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Perceptions of first-year admission etiologies identified
cardiovascular and non-access infectious complications as
responsible for more than 50% of mortality and hospitali-
zation — consistent with published data.11>%

Future priorities and the relevance of national guidelines
Portuguese nephrologists overwhelmingly support the
development of a harmonized national guideline (91.1%).
Such a document should standardize consensus areas —
namely immunosuppression weaning protocols, access
planning, and formal patient education programs — while
preserving clinical individualization in more ambiguous
domains such as dialysis restart timing, nephrectomy
indications, and management of retransplant candi-
dates. Open responses on the greatest DAGL challenges
converged with the identified priorities, with immuno-
suppression management as the leading clinical hurdle,
followed by patient acceptance of dialysis restart, loss of
follow-up after transfer to outpatient units, cardiovascular
risk management, dialysis restart timing, and psychologi-
cal support needs.

Strengths and Limitations

This is a comprehensive, multidomain national survey of
Portuguese nephrologists’ perspectives on DAGL man-
agement, building on and extending an earlier national
survey regarding immunosuppression management.?
Its strengths include national dissemination via the SPN,
broad representation across institutional settings, and in-
tegration of quantitative and qualitative analyses.

Several limitations should be acknowledged. The
cross-sectional  descriptive-exploratory  design  pre-
cludes causal inference. The convenience, self-selected
non-probabilistic sample introduces potential selection
bias, possibly overrepresenting clinicians with particular
interest in DAGL. The modest sample size (n = 56) limits
statistical power. Using Portuguese Society of Nephrol-
ogy membership data with 569 active members, the es-
timated response rate was 9.8%. However, because the
invitation was disseminated through general Society com-
munication channels rather than tracked individually, true
representativeness relative to the underlying population
of practicing nephrologists cannot be formally assessed.
Reliance on mostly closed-ended items with predefined
options risks response bias, and the survey was deliber-
ately designed to capture respondents’ views on optimal
management rather than to audit their actual clinical ac-
tivity; the data should therefore be interpreted as expres-
sions of perceived best practice and may not coincide with
care delivered at the bedside. Additionally, two items: the
hemoglobin target and PTH-threshold-based CKD-MBD
management questions reduced inherently individual-
ized, trend-based clinical decisions to single-threshold
or single-target response options and the resulting re-
sponse distributions may partly reflect this constrained
item format rather than genuine disagreement in clinical

reasoning. Patient-level outcome data were beyond the
scope of this study. The absence of geographic and insti-
tutional respondent distribution hinders identification of
regional disparities. Finally, 12.5% of respondents did not
regularly manage DAGL patients; their inclusion is consist-
ent with the study’s focus on professional opinion rather
than current practice, but may have influenced the results
in an uncontrolled manner.

Future Perspectives

Research on DAGL remains suboptimal, with multiple
evidence gaps requiring national and international col-
laborative efforts. The most prominent limitation — the
lack of systematized clinical data on the Portuguese DAGL
population — supports the development of a dedicated
national registry capturing demographic, clinical and labo-
ratory data from stage 5T, graft failure and dialysis restart,
including detailed immunosuppression weaning strate-
gies (timing, sequence and agents). Future studies should
prioritize multicenter analyses and prospective designs
with probabilistic sampling and structured longitudinal
follow-up, correlating implemented practices with clin-
ical outcomes such as global survival, retransplantation
rates, residual renal function evolution, quality of life, and
cause-specific morbidity and mortality.

CONCLUSION

This study represents a comprehensive national survey to
date of Portuguese nephrologists’ perspectives on what
they consider to be best practice in the management of
patients with kidney graft failure and return to dialysis
(DAGL). Overall, the results reveal substantial heterogene-
ity in professional opinion across centers, consistent with
international literature and reflecting evidence limitations
in several domains, while also identifying multiple consen-
Sus axes.

Key areas of agreement include multidimensional stage
5T assessment, symptom-guided dialysis initiation, per-
sonalized dialytic modality selection, immunosuppression
weaning sequence, and recognition of pre-existing co-
morbidities as the primary mortality predictor. The great-
est discordance emerged in vascular access timing and
planning, stage 5T comorbidity management, and DAGL
outcome perceptions — highlighting the gaps in robust
prospective registries.

These observations underscore the need for evi-
dence-based national guidelines that are uniform yet
flexible enough to accommodate individual patient char-
acteristics and clinical expertise. Portugal’s established
transplantation experience positions it favorably to lead
DAGL practice harmonization through robust, clinically
coherent protocols. Three main axes should be operation-
alized: (1) clinical standardization through institutional
and national guidelines on stage 5T management and
DAGL immunosuppression; (2) investment in integrated
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multidisciplinary structures uniting medical and nursing
teams to mitigate care fragmentation at dialysis restart;
and (3) development of a national prospective DAGL
registry for epidemiological characterization, therapeutic
strategy monitoring, and efficacy assessment. Collectively,
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