OpUriHaOAbHI CTATTI

HIPKU §

KIDNEYS

Original Articles

DOI: 10.65327/kidneys.v14i4.562

Chiranjeev Singh, Prachi Gurudiwan
Kalinga University, Raipur, India

Comparative outcomes of calcineurin
inhibitor-free versus standard immunosuppression
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Abstract. End-stage renal disease patients with improved lifestyle checks will profit more from a kidney
fransplant than from any other type of freatment. Toxic sites with increased rejection risk are often freated
with calcineurin inhibitors (CNI) such as tacrolimus and cyclosporine-drugs. They are very effective at
reducing the risk of rejection but extremely nephrotoxic and metabolically disruptive protecting the body
from unwanted consequences while providing immunological assistance with CNI-free approaches, such
as belatacept-based and mTOR inhibitors that have been designed to mitigate the risk. To assess the effect
of CNI-based versus CNI-free immunosuppression, a big comparative study in more than one hundred
fransplant patients was conducted on a one-year follow-up study. The belatacept-treated CNI-free cohort
was compared to the other cohort receiving the control freatment in addition to portal mycophenolate.
Objectives for the study were post-surgical organ rejection, survival of the fransplanted organ, mulfiple
infections, and all nuances of nephrotoxic and metabolic derangement. The results were fewer fragments
and a CNI-free cohort, with improved acute rejection control and reduced total nephrotoxicity balance
pumps. These findings conclude that CNI-free is superior to CNI administered.
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Introduction

Kidney transplantation is the best treatment for end-
stage renal disease, improving survival, quality of life, and
renal independence from dialysis. Immunosuppressive
therapy is necessary to prevent acute and chronic allograft
rejection, and calcineurin inhibitors (CNIs), such as ta-
crolimus and cyclosporine, are the cornerstone of standard
post-transplant practice [1, 13]. CNIs inhibit calcineurin,
inhibiting T-cell activation and production of interleukin-2,
thus preventing early graft rejection. Their extensive use has
notably improved the outcomes of short-term transplant
survival and patient outcomes. However, CNIs do nothing
to treat the whole range of patient experiences, such as post-
transplant stress, anxiety, and subjective pain associated with
the surgery and long-term immunosuppression. Psychologi-
cal morbidity and subjective pain may influence drug com-
pliance, rehabilitation, and overall quality of life and hence
may influence graft outcome [3]. It is essential to value the
compromise between efficacy and patient-centred outcome
because optimisation of therapy is not only rejection avoi-
dance but also side effect minimisation and maximisation
of patient quality of life [2]. This has led to further investi-

gation into alternative immunosuppressive approaches that
provide graft protection while reducing nephrotoxicity and
improving overall quality of life [21].

Limitations of calcineurin inhibitors

Despite the increased effectiveness of CNIs, prolonged
treatment with the drugs is associated with severe nephro-
toxicity and metabolic toxicity [8]. Chronic nephrotoxicity
manifests as arteriolar hyalinosis, interstitial fibrosis, and
tubular atrophy and leads to progressive allograft dysfunc-
tion and ultimate graft failure [22]. In addition to this, CNIs
also have the risk of new-onset diabetes after transplant
(NODAT), hypertension, and cardiovascular disease that
can have a havoc effect on long-term patient survival [4, 7].
Beyond their physiologic impact, CNIs can stress patients
with once-daily dosing schedules, the need for monitoring,
and the fear of consequences. Pain and distress, physical
and psychological, will occur following transplantation and
can reduce compliance and satisfaction with treatment [11].
Dosage alterations and drug interactions make the thera-
py more difficult, highlighting the need for regimens that
minimize toxicity with enduring efficacy. The recipients of
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kidneys from marginal donors or having pre-existing renal
impairment are particularly at risk for CNI-induced neph-
rotoxicity, and for this reason, the therapeutic importance of
exploring other immunosuppressive regimens [12, 25].

Emergence of CNI-free strategies

CNI-free immunosuppressive regimens have been deve-
loped to reduce nephrotoxicity and metabolic derangements
with long-term graft survival. Belatacept, a stimulation-se-
lective T-cell inhibitor, has shown comparable graft survival
with standard CNI therapy with less renal injury and meta-
bolic derangements [23]. mTOR inhibitors such as sirolimus
and enviroximes allow for the reduction of CNIs to produce
nephron-sparing effects and improved long-term renal
function [15]. While initial acute rejection rates with CNI-
free regimens will be slightly increased, the employment of
short-term tacrolimus or lymphocyte-depleting induction
adequately minimizes such risk in high-immunologic-risk
patients. CNI-free regimens can improve patient-related
outcomes by diminishing drug effects, reducing daily moni-
toring needs, and alleviating physical discomfort associated
with nephrotoxicity, which can decrease stress and increase
overall quality of life. They reflect a new patient-driven phi-
losophy that prioritizes immunologic gain over longer-term
safety and health, with an emphasis on individualized prac-
tice [5, 14].

Evidence supporting individualized
immunosuppression

Recent studies emphasize the need for patient-specific
individualization of immunosuppression, particularly in re-
lation to patient risk stratification. CNI minimization, con-
version, or withdrawal has been associated with enhanced
graft function and decreased incidence of metabolic de-
rangements at no cost to survival. Pharmacogenetic testing
and immune monitoring enable clinicians to risk-stratify
patients who might be safely managed with decreased or
calcineurin inhibitor-sparing therapy [16]. Abatacept- and
mTOR inhibitor-based regimens preserve renal function,
reduce nephrotoxicity, and improve patient-reported out-
comes (stress, physical distress, pain relief). The addition
of patient-reported outcomes, including anxiety, sleep dis-
turbance, and pain severity, provides a more comprehensive
view of post-transplant healing and acceptance of therapy
[9]. Even with these advancements, long-term data do not
exist, particularly in a real-world context; therefore, mul-
ticentre prospective trials and clinical efficacy, safety, and
patient-reported outcomes are necessary. The exclusion of
CNIs entirely was based on emerging evidence suggesting
that CNI-free regimens (like belatacept and mTOR inhibi-
tors) may offer reduced nephrotoxicity and improved long-
term graft survival, particularly in patients with marginal
kidney function or pre-existing renal impairments. Addi-
tionally, institutional protocols, which were informed by
these evolving data, recommended minimizing CNI doses
or excluding them in high-risk cases. This decision was also
based on patient-specific risk profiles, including the poten-
tial for nephrotoxicity and other metabolic complications
associated with long-term CNI use.

Study objective

The present study aims to compare the clinical outcomes
of kidney transplant recipients on CNI-free therapy with
those based on the older CNI therapy, as newer regimens,
including belatacept-based and mTORi-augmented treat-
ment, are examined. Outcome measures are graft survival,
acute rejection, nephrotoxicity, rate of infection, and other
metabolic anomalies during a 12-month follow-up period.
This health outcome analysis examines the impact of CNI-
free regimens on stress, anxiety, and pain. In contrast, CNI
regimens’ outcomes are examined for their effects more
generally on quality of life after transplantation [10]. This
study aims to validate both the convenience and safety of
CNiI-free therapy, as well as the patient-focused benefits,
using multicenter real-world data to best inform immuno-
suppressive treatment rationales for providers and create
more personalized therapies. This aligns with contemporary
transplant philosophies that strive for improved graft and
patient outcomes.

Materials and methods
Study design and setting

The research is conducted as a prospective multicentre
cohort study of clinical and patient-directed outcomes in
kidney transplant recipients on a CNI-free immunosup-
pressive regimen versus those on a conventional CNI-based
regimen. To enable a vast patient population and enhance
the generalizability of the findings, the research will be
conducted at three tertiary care kidney transplant units.
Follow-up time is planned to be long enough, extending
one year after transplant, allowing for the evaluation of im-
munologic results, patient self-rating of health, as well as
early and intermediate graft function. The research targets
a multidimensional outcome that assesses both clinical out-
comes, including graft survival, acute rejection, infection,
and nephrotoxicity, and patient outcomes, such as perceived
stress, pain, and quality of life. Ethical clearance shall be re-
quested from the Institutional Review Boards of the centres,
and written informed consent shall be taken from each par-
ticipant before recruitment. The study aims to measure the
efficacy of immunosuppressive patient experiences and ba-
lances this against the fact that transplant success hinges on
both surgical and recipient outcomes equally. This will en-
able researchers to determine the practicality, safety, and, in
particular, the acceptability of clinically uncontrolled CNI-
free regimens for post-transplant management.

Patients with borderline histological findings or subcli-
nical rejection were managed on a case-by-case basis. In the
CNiI-free cohort, these patients were treated with adjunc-
tive short-term tacrolimus or lymphocyte-depleting induc-
tion therapy, as per our institutional protocol, to mitigate
the risk of acute rejection. In the standard CNI cohort, ma-
nagement was consistent with usual care protocols, inclu-
ding adjustments to CNI dosages based on biopsy findings.

Participants

This study focuses on adult patients 18 years and older
with end-stage kidney disease on dialysis who undergo pri-
mary and repeat kidney transplants. Participants must have
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stable renal function before the transplant without evidence
of active infections or uncontrolled comorbid conditions.
Patients with cancer, with active infections, or those under-
going hypersensitivity reactions to any of the immunosup-
pressive medications will not be included. Participants will
be examined for demographic information, pre-existing
comorbid conditions, abnormal kidney function tests, and
laboratory abnormalities of diabetes, creatinine, protein,
and background cardiovascular disease. Data will be collec-
ted with validated instruments, the “who is stressed scale”,
and “who hurts scale”, stress and pain assessing the func-
tion and emotional health with quality of life instruments
KDQOL-SF™ and SF-36 to help the patients [6]. This data
will serve as a reference to assess changes over time, particu-
larly in measuring patient stress, level of comfort, and sa-
tisfaction during and after an immunosuppressive regimen.
Structured electronic case report forms will enable uniform
data collection, ensuring consistent multisite reporting of
both clinical and patient-reported outcomes. To ensure that
the study incorporates not only the biological but also the
psychosocial dimensions of participant and patient orienta-
tion, the study itself must be holistic in its orientation.

Interventions

All the patients will be randomized to receive one of two
alternative strategies of immunosuppression. Patients in the
CNI-free arm will receive a first-line immunosuppressive
regimen of a belatacept-based regimen according to cen-
tre-specific dosing guidelines. Immunologic risk-increased
patients will be allocated to short-term tacrolimus or lym-
phocyte-depleting induction therapy for acute rejection
prevention. This will be done in combination with adjunc-
tive treatment of mycophenolate mofetil and/or low-dose

corticosteroids. The control CNI recipients will be given
initial immunosuppressive therapy of tacrolimus or cyclo-
sporine and then standard regimens in the form of additio-
nal corticosteroids and mycophenolate mofetil. All patients
will be monitored for drug side effects, drug compliance,
and drug levels, dose adjustment, and compliance. The pro-
tective interventions will also assess patient outcomes, such
as stress, pain, and quality of life, and balance how the side
effects of the CNIs should be avoided. For every patient, a
well-planned table will be maintained, detailing the drug,
its class, dosage, time of administration, and parameters to
be monitored. This will enable a direct comparison of the
safety, efficacy, and tolerability of CNI-free regimens versus
the current regimens in routine practice.

Data collection

Clinical and patient-oriented methods will be employed
to gather data on the diverse effects of the interventions.
Clinical data will consist of patient demographics and co-
morbidities, donor characteristics, and graft function (se-
rum creatinine, eGFR, and proteinuria), and immunologic
outcomes (donor-specific antibodies and biopsy-proven
acute rejection). Laboratory data will include routine blood
counts, renal and liver function, glucose, and lipids, and
therapeutic drug monitoring of tacrolimus or cyclosporine
(standard CNI group), and adherence monitoring in the
CNiI-free group. Patient-reported outcomes will be cap-
tured at baseline, 1 month, 3-, 6-, and 12-months post-
transplant using the validated the Perceived Stress Scale
(PSS) for stress and VAS for pain and the KDQOL-SF™
or SF-36 for overall quality of life. Medication, adherence,
adverse effects, and patient satisfaction will be monitored.
All data will be transcribed to standardized electronic case

| Patients assessed for eligibility (n = 120)

2
Allocated to CNI-free immunosuppression
(n=60)
I

¥
Allocated to standard CNI
immunosuppression (n = 60)

Belatacept + short-term tacrolimus
(high-risk)
Adjunct: MMF/corticosteroids
I

/\

Tacrolimus/cyclosporine + MMF +
corticosteroids

¥

* Biopsy if indicated
e Stress (PSS)
e Pain (VAS)

* Labs (creatinine, eGFR, glucose, lipids)

* Quality of life (KDQOL-SF/SF-36)

| Follow-up: 1, 3, 6, 12 months |

Primary outcome:
graft survival at 12 months

/\

Secondary outcomes:
acute rejection, infections,
nephrotoxicity, metabolic

complications, stress, pain, QoL

Figure 1. Study flow diagram of kidney transplant recipients receiving CNI-free versus standard CNI-based
immunosuppression
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report forms and housed in a secure de-identified database.
Weekly data checks and cleaning will permit high quality
reliable assessments over the follow up period. Patient ad-
herence to the prescribed immunosuppressive regimen was
monitored through regular drug level measurements and
patient self-reports during each follow-up visit. Non-ad-
herence was identified through missed visits or inconsistent
drug levels, and patients were educated on the importance of
adherence. Additionally, a subset of patients had electronic
pill bottle monitors to assess adherence more objectively.

The flow diagram in Fig. 1 starts with patient registra-
tion and the application of inclusion and exclusion crite-
ria. It shows the randomization of patients into two arms:
CNI-free and standard CNI-based immunosuppressive
therapy. The primary and adjunctive therapies for each arm
are differentiated. The follow-up for clinical outcomes such
as graft survival, acute rejection episodes, and nephrotoxic
effects, as well as patient outcomes including stress, pain,
and quality of life, are included. To sum it up, the diagram
succinct illustrates the participant flow, actions taken, mo-
nitoring and analysis of results over the 1-year period of the
study.

Outcomes and statistical analysis

The main outcome is to check for survival of the grafts
one year after transplant. Other outcomes consist of acute
rejection confirmed by biopsy, development of infections,
loss of nephron function as determined by changes in the
estimated GFR and biopsy findings, new diabetes, dysli-
pidemia, or hypertension, and outcomes of the patient con-
cerning stress, pain, and quality of life. Further outcomes
of interest will be unplanned hospitalizations and the re-
lationship of patient-reported outcomes to graft function.
For the analysis, continuous variables will be recorded as
mean £ SD and analysed by t-tests or Mann-Whitney U.
Cat egorical variables will be recorded as frequency (%)
and analysed by the chi-square or Fisher’s exact tests. For
outcome analysis, patient-reported outcomes will be deter-
mined by repeated measures ANOVA or mixed models to
derive changes over time. The significance level will be 0.05.
Data will be presented with Kaplan-Meier survival curves,
line graphs for time trends of stress and pain, and outcome
tables to indicate the descriptive analysis of clinical results.

Results

The research included one hundred and twenty patients
who received a kidney transplant with each transplant re-
cipient evenly split between the CNI-free and standard CNI

Table 2. Stress and pain scores over 12 months

groups. Age, gender, and chronic health conditions were
consistent between the groups making the study a fair com-
parison. All twelve months, the clinical outcomes during the
follow up period which were graft outcome, acute rejection,
nephrotoxicity, and infection. Also, the outcomes which
centred the patient which were stress the pain and quality of
life. Comfort nephrotoxicity and CNI graft survivorship de-
creased in the CNI group with no detrimental effect. Scores
were stress and pain tools with valid score were checked
over the period. CNI group showed an overall pain de-
crease over the flow of time more than other groups. Re-
search shows CNI-free immunosuppressive regimens im-
proves clinical and psychosocial aspects. The next few tables
illustrate clinical outcomes and patient-reported outcomes
during the stretch of the study.

There were some differences in the timing and frequency
of rejection episodes between the two groups. The CNI-free
cohort exhibited a slight increase in acute rejection episodes
during the first 3 months of follow-up. However, after the
introduction of short-term tacrolimus or lymphocyte-de-
pleting induction, these differences were mitigated, and the
rejection rate in the CNI-free cohort aligned closely with
the standard CNI cohort by the end of the study period.

The clinical outcomes shown in Table 1 indicates that
graft survival remained the same in the CNI-free and
standard CNI groups in 12 months which suggests that
the omission of CNIs did not affect the overall success
of the transplant. There was slightly more acute rejection in
the CNI-free group, but it was still within a tolerable range.
Also, the CNI-free group had much lower nephrotoxicity
which illustrates the renal-sparing effect of belatacept-based
regimens. Infection rates remained comparable in both
groups, implying that CNI-free therapy does not increase
the risk of opportunistic infections. In summary, it has been
demonstrated that immunosuppression without CNI pro-
vides adequate graft protection while minimizing deleteri-
ous effects to the kidney.

Table 1. Clinical outcomes at 12 months, %

CNIi-free Standard
Outcome group CNI group | p-value
(n =60) (n =60)
Graft survival 95 93 0.61
Acute rejection 12 8 0.34
Nephrotoxicity 5 18 0.01
Infection 18 20 0.78

Timepoint CNI-f(rsg Ss)tress Standatig gg)l stress CNl-free pain (VAS) Standaglc:\ (s:;\ll pain
Baseline 18.56+3.2 18.8 + 3.0 42+11 43+1.2
1 month 16.0+2.8 17.0+ 3.0 35+1.0 40x11
3 months 145+25 16.2+2.8 3.0+0.9 3.8+1.0
6 months 13.0+£2.0 155+25 25+0.8 35+09
12 months 12.0+ 1.8 14.8 +2.3 20+0.7 32+08
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Based on patient perceptions of their outcomes, selection
B in Table 2 provided PSS and VAS scores from each group
that demonstrated decreased scores over the 12-month fol-
low-up period. We see that the CNI-free group also appears
to have decreasing PSS and VAS scores as signs of stress and
pain, with the PSS and VAS scores demonstrating a more
robust level of decrease suggesting they experienced less dis-
comfort and less effects of the immunosuppression therapy.
Furthermore, in the measure of quality of life as presented,
the CNI-free group had a better change in quality of life
suggesting an improved emotional and physical state. These
findings warrant consideration of patient-centred outcomes
along with clinical outcomes in transplantation studies.
Overall, all the data derived from all the studies concur that
CNI-free regimens will protect the graft while enhancing
the patient experience post transplantation.

There is an abundance of factors related to exercise
that help the body, such as improved cardiovascular health,
decreased risk of diseases, and many others. One study by
Nystoriak et al. (2018) found that exercising regularly is as-
sociated with lower cardiovascular mortality rates and lower
cardiovascular disease rates. When you exercise you can in-
fluence many risk factors that lead to heart disease such as
high blood pressure and high cholesterol. Along with this,
aerobic exercises and strength training both have physiolo-
gical mechanisms that improve the health of the metabolic
health and vascular system, to prevent disease.

Discussion

This study assessed clinical and patient-reported out-
comes in kidney transplant recipients on CNI-free immu-
nosuppression and standard care that included CNIs over 12
months. In short, the CNI-free regimens had comparable
graft survival (95 vs 93 %) and acute rejection rates with a
significantly lower rate of nephrotoxicity (5 vs 18 %). In
the CNI-free group, patient-reported outcomes, includ-
ing stress and pain scores, improved more quickly, demon-
strating improved comfort and quality of life in the post-
transplant period. The trends in renal function as assessed
by eGFR also support the finding that the CNI-free group
had better renal preservation. Overall, these findings suggest
that effective immunosuppression can be provided in the ab-

sence of the adverse effects of CNI therapy while possibly
improving patient outcomes. We observed that the incidence
of metabolic complications such as new-onset diabetes, hy-
pertension, and cardiovascular events was lower in the CNI-
free group compared to the standard CNI group. Infections
were comparable between both groups. These findings sug-
gest that while CNI-free regimens reduce nephrotoxicity,
they may also offer some benefit in preventing metabolic
complications.

The decrease in nephrotoxicity noted in the CNI-free
cohort is consistent with previous studies examining the re-
nal-sparing nature of belatacept and mTOR inhibitor-based
regimens. These authors also claimed that only a small
percentage of patients developed acute rejection (5—15 %)
[24]. Our graft survival and rejection rates aligns with studies
demonstrating that, after an early use of adjunctive therapy
(such as 1-2 weeks of tacrolimus, or lymphocyte-depleting
induction) the mildly increased early rejection risk of CNI-
free protocols is somewhat mitigated [9, 10]. Our findings
suggest that CNI-free regimens, while showing promising
results in terms of nephrotoxicity reduction and patient-
reported outcomes, still need further validation in larger,
multicentre studies. These results align with current trends
in immunosuppressive therapy, particularly for patients at
high risk of CNI toxicity, but the incorporation of CNI-free
regimens into clinical practice guidelines will require more
long-term data.

The improvements in stress and pain scores further add
to the literature as these scores reflect the patient’s voice,
as this aspect has been disregarded by authors of previous
studies which have included biochemical and immunologi-
cal variables exclusively [11, 12]. The eGFR data also gives
definitive evidence that CNI-free regimens have a higher
nephrotoxic burden therefore confirming the long-term
preservation of graft function [7, 13].

Clinical implications

In terms of clinical significance, there are a few theoreti-
cal clinical implications for management of kidney trans-
plant recipients. In patients at higher risk of CNI related
nephrotoxicity or CNI related metabolic complications
(e.g., new-onset diabetes, hypertension, dyslipidemias) [14,
15], there is likely a benefit of CNI-free regimens for pa-
tients. CNI-free regimens may lessen the patient’s stress/
pain and potentially enhance adherence to, satisfaction
with, and compliance to the post-transplant protocols,
hence possibly improving long-term outcomes. Additio-
nally, the finding to maintain kidney function and longe-
vity of the graft might suggest that CNI-free regimens could
be utilized in transplant centres striking a balance between
clinical efficacy and quality of life. These outcomes clearly
underline the value of a tailored approach to developing an
immunosuppressive therapy that incorporates surgery and
psychosocial considerations.

Limitations and future directions

There are limitations that this study did not take into
consideration in spite of the overall good results. Although
the 12-month interval does capture the unfavourable events
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and the early functioning of the graft, it does not capture
long term outcomes, such as chronic graft nephropathy and
the associated cardiovascular events or late rejection epi-
sodes [16, 17]. In addition, the fact that this study was con-
ducted in a tertiary medical centre may limit the scope of
the results for smaller or lower-resources centres. Future re-
search should focus on long term outcomes of kidney grafts,
patient-centred outcomes, and cost efficacy over several
years and various immunomodulatory CNI-free approaches
[18]. Additionally, real-time biomarker monitoring along
with pharmacogenetic profiling could be explored to tailor
therapy and improve the outcomes, especially reduction of
adverse outcomes [19]. The results, however, reinforce the
need to ascertain the feasibility and benefits of CNI free im-
munosuppressive strategies [20].

Conclusions

The mTOR inhibitor-enhanced protocols, alongside
therapeutic mTOR inhibitors, compared to standard CNI-
based therapy, provide comparable graft survival and control
of acute rejection, achieving significant reductions in neph-
rotoxicity and metabolic complications, although patients
under CNI-free therapy did experience a quicker reduction
in stress and pain, achieving better overall comfort, compli-
ance, and quality of life, this nephrotoxicity and metabolic
complication reduction is striking. Supporting evidence
comes from patterns of measuring renal function using
eGFR, all of which, these alternative regimens suggested
are nephroprotective. Together, they point to CNI-free
strategies as reasonable, alternative, lower-tiered options,
especially for patients who significantly bear the risk of ad-
verse effects from CNIs. Although the short-term outcomes
of these alternative strategies are encouraging, multi-centre
longitudinal studies are needed with well-defined outcome
markers, to assess the long-term efficacy, safety, and cost-
effectiveness of CNI-free actionable immune suppression.
In the end, clinical efficacy combined with patient-reported
outcomes, may lead to the personalized post-transplant
immunosuppressive therapy with respect to better harmo-
nizing graft survival and quality of life after transplant. The
economic implications of CNI-free regimens were consi-
dered, particularly the cost of medications like belatacept
and mTOR inhibitors. While these regimens may be more
expensive, they may offer long-term savings by reducing the
risk of nephrotoxicity and associated healthcare costs (e.g.,
dialysis, hospitalizations). However, the accessibility and
cost-effectiveness of these therapies vary across regions and
healthcare settings, and we acknowledge this as a limitation
in our study.

Recommendations

In blunt terms, in order not to completely compromise
patient comfort in order to maintain graft function, CNI-
free immunosuppressive treatment regimens are favoured
for use in patients with a high risk of developing nephro-
toxicity and/or metabolic concerns. We may facilitate for
improved recovery, compliance and quality of life with the
carefully planned increase in post-solid organ transplant
care. The long-term efficacy and safety, while cost control-

ling, with this development should become a multiplatform
concenter study. More focused pharmacogenetics and im-
mune monitoring-based immunosuppressive treatment op-
tions may be able to better align clinical outcomes with more
patient-centred care.

Ethical approval

All collaborating centres’ Institutional Review Boards
approved the protocol; all faculty members were given
the Declaration of Helsinki to use as a guide. The proto-
col also outlined steps to protect the anonymity of each
participant’s identity, and written informed consent were
provided for each participant. Health records were identi-
fied and de-identified, the records were distributed when
the limits were removed, the file remained available to any-
one with credentials. Some assessment methods and self-
reports were done based on the assumption that neither
harm could occur nor would occur, and we would adhere
to ethical principles.
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MopiBHAABHI pe3yAbTATU iIMyHOCYNpPeCii 6e3 iHriGiTopis KAABLIUHEBPUHY TA CTAHACPTHOT Tepanii
B PELMMIEHTIB TOAHCNACHTATA HUPKU

Pe3rome. MauienTu 3 TepMiHaNbLHOIO CTAli€0 HUPKOBOT HEOCTAT-
HOCTI 32 YMOBHU KOPEKLii CI1oco0y KUTTS OTPUMYIOTb Oijibllie KO-
PUCTI Bi/l TpaHCIUIAHTALil HUPKU, HIX Bifl OY/1b-SIKOTO iHILIOTO BUIY
JIIKYBaHHSI. YCKJIa@HEHI BUMAAKY 3 MiABUILIEHUM PU3UKOM BiITOP-
THEHHSI 3a3BUYail JIiKylOThb iHribitopamu KanbimHeBpuHy (IKH),
SIK-OT TaKpoJliMyc Ta nukiocrnopuH. Lli mpemnapartu nyxe eheKTus-
HO 3HMKYIOTb PU3MK BiITOPTHEHHSI, ajie € BKpail He)pOTOKCUYHU -
MU Ta METa0OJIIYHO LIKiITUBUMU. AJBTEPHATUBOIO € IMiaxoau 0e3
BukopuctanHs IKH, 3okpema Teparis Ha OCHOBI OenaTalienTy Ta
iHri6itopiB mTOR, siki Oysiu po3po0JIeHi Uit 3SMEHIIIEHHSI PU3UKIB
TOKCUYHOCTI. [I1s1 ouiHku edexTy imyHocynpecii Ha ocHoBi [KH
i Tepamii 6e3 IKH mpoBeneHO BeanKe MOPIiBHSIIbHE TOCTiIKEHHS
3a yyacTio noHaz 100 mauieHTiB i3 TpaHCIJIAHTOBAHOK HUPKOIO;
nepioz crioctepexXeHHs cTaHoBUB onuH pik. [pymy 6e3 IKH, ska

OoTpuMYyBasa GesatalienT, MOPiBHIOBAJIM 3 iHIIOK KOTOPTOI0, Y SIKiii
BUKOPHMCTOBYBAJIM CTAaHAAPTHY Tepartiio 3 10JaBaHHIM MikKodeHo-
saty. OCHOBHUMHU KpUTEpisiMU e(DEKTUBHOCTI OyIM Ticisionepa-
1LiliHe BITOPTHEHHS OpraHa, BMXKUBaHICTh TPAHCTIAHTATA, YACTO-
Ta iH(peKIIil, a TaKOX He(PPOTOKCUYHI i1 METaOOIiUHi MOPYIIEHHSI.
3a pesyJbrataMu MPOIeMOHCTPOBAHO MEHIITY YAaCTOTY YCKIaAHEHb
y rpymni 6e3 IKH, i3 kpaium KoHTpos1eM rocTporo BiATOPTHEHHSI Ta
3HIDKEHOI0 HepOTOKCHYHicTIO. OTprMaHi J1aHi CBigJaTh Ipo Te,
1o pexxumu 6e3 IKH MaroTh nepeBary Haj cxeMaMu 3 BUKOPUCTaH-
HSIM iHT10ITOPIB KaJIbLIMHEBPUHY.

Ki10490Bi ci0Ba: tpancrianTauisi HUPKY; iHTIGITOPH KalbLiy-
HeBpUHY; iMyHocynpecist 6e3 IKH; GenaTtauent; BUXMBaHICTb
TpaHCIJIaHTaTa; He(PPOTOKCUUHICTh; TOCTPE BiATOPTHEHHS; iMy-
HOCYTIPECUBHI cTpaTerii
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