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Abstract

Introduction  This study aimed to investigate whether de novo extended-release tacrolimus therapy is safe in kidney recipients.

Materials ~ The study was single-center, retrospective, and included a total of 57 patients, including 30 patients in the extended-release tacrolimus group (Group 1) and 27 patients in
and Methods  the immediate-release tacrolimus group (Group 2). Demographic and laboratory characteristics of the patients were recorded. Complications such as acute drug toxicity,

acute rejection, new-onset diabetes mellitus after transplantation, and development of hypertension, opportunistic infection, and hospitalization data were recorded.

Results  The mean age of the patients was 46.23+14.2 years in group 1 and 47.04+14.6 years in group 2. There were 21 (70%) males in group 1, while 20 (74%) patients in group 2

had a male gender (P=0.73). The rate of improved serum creatinine values in the first week postoperatively was similar in both groups. While the mean tacrolimus levels
on postoperative day 1 were significantly lower in group- 1 (P<0.05), there was no significant difference between tacrolimus levels on postoperative days 2-7. There was
no significant difference between the groups regarding opportunistic infections, diabetes mellitus, and the need for hospitalization in the first six months of follow-up.

Conclusion  Initiation of de novo extended-release tacrolimus therapy in kidney recipients is safe in the long term and preserves graft function.

Keywords  Kidney transplantation, extended-release tacrolimus, immediate-release tacrolimus, graft function.

Oz

Ama¢  Bu ¢alismada, bobrek alicilarinda de novo uzatilmis salumli takrolimus tedavisinin giivenli olup olmadigimi arastirmay: amaglands.

Yontem ve  Calisma tek merkezli, retrospektif olup, uzatilms saliniml takrolimus grubunda 30 hasta (Grup 1) ve hizl salinimli takrolimus grubunda 27 hasta (Grup 2) olmak iizere toplam
Geregler 57 hastayt icermektedir. Hastalarin demografik ve laboratuvar ozellikleri kaydedildi. Akut ilag toksisitesi, akut rejeksiyon, nakil sonrast yeni baslayan diyabet, hipertansiyon

gelisimi, firsatct enfeksiyon gibi komplikasyonlar ile hastaneye yatis verileri kaydedildi.

Bulgular  Hastalarin yas ortalamas: grup 1de 46,23+14,2 yil, grup 2de 47,04+14,6 yil idi. Grup 1de 21 (%70) erkek hasta bulunurken, grup 2de 20 (%74) hasta erkek idi (P=0.73).

Ameliyat sonrast ilk haftada serum kreatinin degerlerinde iyilesme orami her iki grupta da benzerdi. Ameliyat sonras 1. giin ortalama takrolimus diizeyleri grup 1de anlaml
derecede diisiik iken (P<0.05), ameliyat sonras 2-7. giinler arasindaki takrolimus diizeyleri arasinda anlamli fark yoktu. Ilk alt: aylik takipte firsatci enfeksiyon, diyabet ve

hastaneye yatis ihtiyaci agisindan gruplar arasinda anlaml fark yoktu.
Sonu¢  Bobrek alicilarinda de novo uzatilmis salimli takrolimus tedavisine baglanmast uzun vadede giivenlidir ve greft fonksiyonunu yoniinden giivenli bir secenektir..

Anahtar

Kelimeler Bobrek nakli, uzatilmus saliniml takrolimus, izl salmimli takrolimus, greft fonksiyonu.
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INTRODUCTION
Kidney transplantation is still the best renal replacement
therapy option that significantly improves patient sur-
vival and quality of life.! After transplantation, patients
have to take regular immunosuppressive drugs to pre-
vent graft loss in the long term. Calcineurin inhibitors
are indispensable drugs used in solid organ transplants.?
Immediate-release tacrolimus (IRT) has been shown to
significantly reduce acute rejection rates, resulting in suc-
cessful kidney transplantation in the short term and, thus,
considerably improving graft and patient survival.’ In re-
cent years, long-release tacrolimus (ERT) therapy, which
allows once-daily use, is safe with pharmacokinetic and
efficacy studies.* Noncompliance is one of the more cri-
tical risk factors for kidney graft loss over the long term.
A meta-analysis that investigated nonadherence in kidney
transplant recipients showed that the odds of graft failure
increased sevenfold (95% confidence interval, 4%-12%) in
non-adherent patients compared with adherent patients.®
In addition, using de novo ERT in renal recipients may
reduce non-adherence events, especially in the long term.
This study aimed to investigate the efficacy of de novo ex-
tended-release tacrolimus versus immediate-release tacro-

limus therapy in kidney recipients.

MATERIAL and METHODS
Patients who underwent kidney transplants between
May 2019 and March 2022 were evaluated retrospecti-
vely. Ethical approval of the study was obtained from the
Sakarya University Ethics Committee (no: E-71522473-
050.01.04.146272-192). All patients received steroid and
anti-thymocyte globulin (ATG) as induction therapy,
followed by a maintenance immunosuppressive therapy
consisting of prednisone, tacrolimus, and mycophenolate
mofetil. We included 57 patients, 30 in the ERT (Group
1) and 27 in the IRT (Group 2) group as shown in figu-
re 1. Demographic and laboratory characteristics of the
patients were recorded. Both types of tacrolimus drugs
were started at a dose of 0.15 mg/kg/day on the day of

the operation, and necessary dose changes were made

so that the target serum level for both drugs was betwe-
en 8-10 ng/mL. Cadaveric transplants, patients under 18
years of age, patients who underwent different immuno-
suppressive therapy protocols, patients with high immune
risk, patients with active malignancies, and patients using
drugs interacting with tacrolimus were not included in the
study. Patients’ information on dialysis duration, primary
disease, presence of comorbid disease, hospitalization
time, graft functions, tacrolimus blood levels, acute drug
toxicity, acute rejection, new-onset diabetes mellitus after
transplantation (NODAT), development of hypertension,
opportunistic infection, and hospitalization was recorded.

All results were evaluated in the first 6 months.

Figurel: Flowchart of the study population

Patients Transplanted
n=89

Excluded):
* High immune risk (n=29)
« Missing data (n=3)

Patients included

n=57

ERT group
=30

IRT group
=27

Abbreviations: ERT: extended-release tacrolimus, IRT: in-

termittent-release tacrolimu
Statistical analysis

SPSS version 26.0 software was used for statistical analysis
(SPSS Inc., Chicago, IL, USA). Mean, standard deviation,
number, and percentage values were used for descriptive
variables, and median and interquartile range values were
used for data showing non-parametric distribution. Whet-
her the numerical variables showed normal distribution or
not was evaluated with the Kolmogorov-Smirnov test. In-
dependent samples t-test was used for independent groups
in comparing two normally distributed groups, and the
Mann-Whitney U test was used in comparing the two
groups in terms of normally distributed numerical variab-

les. Statistical significance was accepted as p <0.05.
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RESULTS
The mean age of patients in was 46.23+14.2 years and
47.04%14.6 years in ERT and IRT groups, respectively. 70%
(n=21) of the ERT group were male versus 74 % (n=20)
in the IRT group (P=0.73). The number of preemptive

transplants was similar (n=18) in both groups (Table 1).

groups in terms of opportunistic infections, NODAT, or
the requirement for hospitalization in the initial six mont-
hs of follow-up. Although the ERT group experienced a
greater rate (1.8 times) of acute rejection than the IRT
group (26.6% vs. 14.8%). This difference was not statisti-
cally significant (p=0.273) (Table 2).

Table 1: Demographic characteristics of patients

Table 2: Laboratory outcomes of patients in both study groups

The difference between the two groups in terms of primary
disease, HLA miss-match, and cumulative ATG inducti-
on treatment was not significant (P>0.05) (Table 1). Both
groups had similar rates of improvement in serum crea-
tinine values in the first week after transplantation. Tac-
rolimus levels were significantly lower in the ERT group
on the first postoperative day, but there was no difference
between the two groups on the subsequent days. Additi-

onally, there were no appreciable differences between the

Characteristics ERT Group, | IRT Group, P Characteristics ERT Group, | IRT Group, P
no=30 no=27 no=30 no=27
* )
Age (year) 46.23+14.2 | 47.04+14.6 | 0917 ffs/a(ilserum Creatinine, 6.48+1.61 639+152 | 0773
Sex M/E No (%) 21(9%) 20 (7%) 0.733 8
BMI, kg/m2* 23.9+4.7 24.2+46.4 0.786 1st day Creatinine, mg/dl 3.21+1.98 2.83+1.26 | 0.492
Type of transplantation, no, % 0.460 2nd day Creatinine, mg/dl 2.11£2.23 1.71+1.41 | 0.329
Preemptive 18 (60) 18 (66.7) 3rd day Creatinine, mg/dl 1.85+2.02 1.39+0.97 | 0.306
After Dialysis 12 (40) 9(33,30) 5th day Creatinine, mg/dl 1.58+1.39 1.19+0.59 | 0.125
Pre-transplant dialvsis 7th day Creatinine, mg/dl 1.41+0.78 1.35+1.03 | 0.357
duration I;nonth ‘)/y 90(207) 108(348) | 0870 1st month Creatinine.
> i Jdl > 1.24+0.23 1.21+£0.37 0.517
Primary Disease, no, % 0.107 me
Diabetes Mellitus 8(26.7) 2(7.4) ifg/giomh Creatinine, 1224024 | 1184038 | 0.370
Hypertension 4(13.3) 4(14.8) )
Chronic 6th mom/}éls erum Creati- | ) 514033 | 1142027 | 0447
lomerulonephritis 9(30) 8(29.6) —— %
& P 1st day Tacrolimus ng/mL | 5.5(1.4-30) | 7.3 (4.1-36) | 0.040
Pol tic kid Di 2 (6.7 5(18.5
Oyrystlc ArTey lsease ©67) ( 3rd day Tacrolimus ng/mL | 8.6 (2.4-21) | 8.4(43-21) | 0.672
Oth 7(23.3 8(29.6
e ( ) ( ) 5th day Tacrolimus ng/mL 8(3.2-19) 8.5 (4.6-15) | 0.362
Pretransplant residual
1437+1217 15551072 0.785 -
urine, ml/day* 7th day Tacrolimus ng/mL 7196%)7 8.5(1.8-14) | 0.299
HLA mi tch di 3(1-5 3(1-6 0.5
mismatch (median) (1-5) (1-6) BK nephropathy, no, % 1(3.33) 2 (7.40) 0.492
lative total AT
ggguggﬂv‘* otal ATG 391.74194.3 | 534.5£350.9 | 0.262 CMYV infection, n, % 1(3.33) 0(0) 0339
Abbreviations: ATG: Anti-thymocyte globulin, ERT: Extend- NODAT, n, % 0 ) 137 0.288
ed-release tacrolimus, IRT: immediate release tacrolimus, M: Re-hospitalization, n, % 12 (40) 13 (48.1) 0.536
male, F: female, BMI: body mass index, HLA: human leucocyte Biopsy proven acute rejec-
antigen, OPSY P ) 8 (26.6) 4(148) | 0273
tion, n, %
* Shown as mean+SD

Abbreviations: CMV: Cytomegalovirus, ERT: Extended-release
tacrolimus, IRT: immediate release tacrolimus NODAT: New
onset diabetes mellitus after transplantation

DISCUSSION
In this study, we found that de novo ERT can be used safely
and effectively in living donor kidney recipients without
considerable immunological risk. Similar cumulative ste-
roid and ATG doses were administered to both groups.
In the postoperative follow-up, the rates of graft function

improvement and hospital stay were comparable betwe-
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en the two groups. ERT’s excellent benefits for transplant
recipients’ quality of life and facilitate treatment adheren-
ce. In the systemic review, de novo ERT compared to IRT
showed similar posttransplant 6-month graft survival ra-
tes in deceased and living kidney transplant recipients.® In
Our study conducted only on living kidney recipients, we
found similar 6-month graft function results. ERT gene-
rally requires higher daily dosages than IRT to achieve the
target through blood levels, at least in de novo use from
the first day of kidney transplantation. However, similar
blood concentrations are achieved in ERT and IRT 3 days
after starting treatment.” In our study, however, we used
the same dose per kilogram (0.15 mg/kg/day) from base-
line for both drug forms and tacrolimus levels measured
every other day for one week post-transplant were similar
in both groups except day one only. Regarding pharma-
cokinetic properties, tacrolimus blood level shows high
intra- and inter-patient variability. The balance between
effective tacrolimus concentrations and toxicity is difficult
to find, and close monitoring is required in the first days
after transplantation to adjust the level of the drug thera-
peutically.® The patients who received ERT had a broader
range of tacrolimus level values on their first day than the
patients who received IRT. The results were noticeably
different between the two groups. However, both groups’
tacrolimus blood levels in the following days were compa-
rable. We made the necessary dose modifications to reach
the targeted drug level in both patient groups. The simi-
larity between the two groups may be because we made
fewer dose adjustments, and the drug levels were evalua-
ted every other day rather than daily. In addition, this may
have reduced the frequency of drug variability. The advan-
tages of switching to ERT in adherence to an immuno-
suppressed regimen in liver transplant patients have been
demonstrated.” The immunosuppressive regimen in kid-
ney transplant patients requires multiple drugs, A Swedish
study evaluating compliance with ERT and ERT regimens
reported no significant difference between the two groups
in the 12-month evaluation'. Fluctuations in tacrolimus

drug concentrations can occur due to delayed or missed

doses, which can lead to rejection.! Most patients prefer
to eliminate evening doses of immunosuppressive therapy,
with ERT being associated with improved quality of life
compared to ERT and adherence to immunosuppressive
therapy.'? The meta-analysis showed that the studies per-
formed mostly had short-term results of 6 and 12 months
and that there was no significant difference between the
two groups.13 Beyond our expectations, patients receiving
ERT had a higher rejection rate than patients receiving
IRT, but the results were not statistically significant. This
should not be misinterpreted and should not be generali-
zed to all transplanted patients.. Tacrolimus causes glucose
metabolism disorder as a side effect and thus may cause
diabetes®. During the specified follow-up period, diabe-
tes mellitus was observed in 1 patient in the ERT group.
There was no statistical difference between the two groups
regarding drug-induced diabetes mellitus. Post-transplant
infections can impact graft and patient survival, and infe-
ctious complications can cause significant morbidity and
require hospitalization and follow-up of patients’. There
was no significant difference between the two groups re-
garding post-discharge hospitalization, BK nephropathy,
and CMYV infection.

Our study has some limitations. First, it is retrospective
and included a small number of matched patients in both
arms. As a low-volume single renal transplant center, we
had few eligible patients compliant with the inclusion cri-

teria within the time frame of the study.

In conclusion, de novo ERT was found to be as safe and as
effective as ERT in kidney transplant recipients. Nonadhe-
rence to medications has multiple reasons, but the increa-
sed frequency of administration of medications constitutes
the most important one. Therefore, the improved conve-
nience of less frequent administration would be expected
to improve adherence and, consequently, increase graft
survival. De novo ERT drug level monitoring every other
day rather than daily may prevent rapid dose changes and
variability of drug levels. Initiating de novo ERT therapy

481




Sakarya Med ] 2023;13(3):478-483

ISLAM et al., De novo extended-release Tacrolimus in Kidney Transplant Patients; I it safe?

in kidney recipients is safe in the long term and preser-
ves graft function. Randomized prospective studies with
higher numbers will contribute to a better clarification of

this issue.
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