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INTRODUCTION

ABSTRACT

Objective: Delayed graft function (DGF) is an early complication after kidney
transplantation with negative impact on allograft outcomes. This study assessed the
effect of delayed initiation of tacrolimus as a nephrotoxic drug, on DGF occurrence
and allograft function. Methods: This randomized, open-label clinical trial was
conducted on kidney transplant recipients with the age of at least 14 years who
underwent the first kidney transplantation from deceased or living donor. Patients
were randomly allocated to immediate (n = 26) or delayed tacrolimus (n = 27)
groups. All patients received thymoglobulin as induction therapy and similar
maintenance immunosuppression including tacrolimus, mycophenolate, and
prednisolone with the difference in the time of initiation of tacrolimus either on
the day of transplantation (immediate tacrolimus group) or day 3 after transplant
(delayed tacrolimus group). Findings: DGF incidence (46.15% vs. 37.04%;
P = 0.501) and duration (9.75 + 6.41 vs. 8.6 £ 6.16 days; P = 0.675) were not
different between the immediate and delayed tacrolimus groups. Estimated
creatinine clearance using Cockcroft—-Gault equation (63.14 =+ 18.81 vs.
58.19 £ 19.42 mL/min in immediate and delayed tacrolimus groups respectively;
P = 0.373) and estimated acute rejection-free survival were also comparable
between the groups over the 3 months of follow-up. Compared with the immediate
group, the delayed tacrolimus group showed higher estimated 3-month grafts’
survival (100% vs. 84.27%; P = 0.072). Conclusion: Delayed initiation of
tacrolimus after kidney transplantation under the umbrella of thymoglobulin
induction did not result in either lower incidence or duration of DGF or improved
the level of graft function in kidney transplant recipients but non-statistically
significant increased 3-month grafts' survival.

Kryworbs: Delayed graft function, delayed Tacrolimus, immediate Tacrolimus, kidney
transplantation

DGF is most often defined as the need for at least one
dialysis session within the 1% week after transplantation.

Q)elayed graft function (DGF) is a known early
complication after kidney transplantation. DGF
mostly affects kidney transplant recipients from
deceased donors and occurs with the frequency of
20%-50% depending on the definition.!!" DGF has
detrimental effect on short-term graft outcomes and also
may be associated with poor long-term grafts’ survival,
irrespective of allograft rejection episodes.?!
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Definitions based on serum creatinine concentrations
have also been used in the clinical studies.**! DGF is
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mainly the result of ischemia and reperfusion (IR)
injury and subsequent acute tubular necrosis due to
multifactorial pretransplant and postischemic events.®

Calcineurin inhibitors (CNIs; cyclosporine and tacrolimus)
are the cornerstone of maintenance immunosuppression
therapy in kidney transplantation. CNIs caused graft
dysfunction in animal models of IR injury due to a
direct afferent arteriolar vasoconstriction mediated by the
stimulation of endothelin-1 production and activation of the
renin—angiotensin system and several other mechanisms.!”*!

Although it has been proposed that avoiding CNIs
during early posttransplant days may decrease IR injury
and accelerate renal function recovery,!® there are
scarce clinical studies regarding the effect of delayed
CNIs initiation after kidney transplantation on DGF
occurrence and graft function.!%

This study was designed to further increase our
knowledge and evaluate the effect of delayed initiation
of tacrolimus under the umbrella of a potent induction
regimen using rabbit thymoglobulin on DGF occurrence.

METHODS

This 1-year, prospective, randomized, open-label
clinical trial was conducted in kidney transplant ward of
Imam Khomeini Hospital Complex affiliated to Tehran
University of Medical Sciences, Tehran, Iran, from April
2016 to April 2017.

The Local Ethics Committee approved the study
protocol (IR.TUMS.REC.1395.2575). The study was

registered in the Iranian Registry of Clinical Trials
(IRCT201604253043N11). This study was conducted in
accordance with the Declaration of Helsinki of 1975 as
revised in 2013. All participants signed written informed
consent forms.

Patients with the age of at least 14 years who underwent
the first kidney transplantation from deceased or living
donor and received thymoglobulin as induction therapy
and tacrolimus, mycophenolate, and prednisolone as
maintenance immunosuppression were eligible for
inclusion. Patients who were candidate for multiorgan
transplant, known case of malignancy, or who developed
severe secondary illness immediately after transplantation
were not included in the study. Patients were also excluded
if any changes were performed in their maintenance
immunosuppression regimen during the study.

Eligible patients were randomized using block
randomization with block sizes of four to either
immediate or delayed tacrolimus groups [Figure 1].
Patients in the immediate group received tacrolimus
(Prograf®, Astellas Pharma, The Netherland) from the
day of transplantation while patients in the delayed
tacrolimus group started tacrolimus from the day 3 after
transplantation. The doses of tacrolimus were adjusted to
reach intended whole-blood trough level of §-10 ng/mL
for the first 3 months after transplantation according to
the center’s protocol in both arms of the study unless
changes became necessary due to adverse effects. Other
immunosuppressive therapy was the same between the
two groups.

70 Kidney transplant recipients
were evaluated for eligibility

11 Patients were excluded:

= 2Retransplantation
= 5Simultaneous kidney-pancreas

59 Recipients were randomized

transplantation
= 4 Kidney transplantation without
induction therapy

28 Randomly assigned to immediate tacrolimus group | | 31Randomly assigned to delayed tacrolimus group |

1

1

4 Patients were excluded:
= 1 Cardiac death on the

2 Patients were excluded
= 1 Change in maintenance

= 1 Gastrointestinal bleeding

immunosuppression to mTOR inhibitors

immediately after transplantation

day after transplantation

= 3 Change in maintenance
immunosuppression to
mTOR inhibitors

26 Patients
completed the study

Figure 1: Patients’ screening, randomization, and follow-up
mTOR = mammalian target of rapamycin

27 Patients completed
the study
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All participants received a similar immunosuppressive
regimen according to the center’s protocol. All patients
in both groups received induction therapy using
thymoglobulin at a dose of 1 mg/kg starting 1 h before
transplantation surgery and continued daily to the
cumulative dose of 3-4 mg/kg. Thymoglobulin dose
increased in patients with prolonged DGF. All patients
received intravenous methylprednisolone 500 mg at the
time of transplantation that followed by daily doses of
250 and 125 mg for the first 2 days after transplantation.
After that, oral prednisolone was started at daily dose of
1 mg/kg and was rapidly tapered down to 5 mg/day at
the end of month 1 after transplantation. Mycophenolate
mofetil was administered at the dose of 1 g several hours
before transplantation. Maintenance mycophenolate
mofetil was started on the day after thymoglobulin
cessation at the dose of 1.5 g/day and adjusted based on
white blood cells and platelet counts.

Trimethoprim/sulfamethoxazole, ganciclovir/valganciclovir,
and clotrimazole troche were administered for prophylaxis
of  Pneumocystis  jirovecii, cytomegalovirus, and
candidiasis, respectively, for the duration defined by our
center’s protocol.

Each episode of clinically suggested or biopsy-proven
acute rejection (BPAR) was treated with acute cellular
or antibody-mediated rejection treatments such as
glucocorticoid ~ pulse, thymoglobulin, intravenous
immunoglobulin, plasmapheresis, or rituximab as
required.

Demographic and main clinical/laboratory data of the
recipients, donors, and surgery conditions including risk
factors for DGF!"'! were gathered. Sex, age, body mass
index, history of diabetes mellitus or hypertension of
recipients and donors along with the cause of end-stage
renal disease, type and duration of dialysis, panel reactive
antibody and history of pretransplant transfusion in
recipients, type of donor (deceased or living donor), cause
of death of dececased donor, terminal serum creatinine
level of the donor, and cold ischemic time of transplanted
kidney were recorded. Expanded criteria donor (ECD) as
a risk factor for DGF was defined as deceased donor who
aged more than 60 years or aged 5059 years with two
other risk factors including serum creatinine concentration
of more than 1.5 mg/dl, history of systemic hypertension,
or death as a cause of cerebrovascular accident.!'"!

Recipients’ urine output, serum creatinine concentrations,
serum electrolytes, and tacrolimus whole-blood trough
levels were evaluated daily until discharge from the
hospital.

Protocol biopsy was not done in our center. If the patient
showed increase in serum creatinine concentration

that was not justified with infection or urinary leak or
obstruction, indication biopsy was performed based on
patient’s satisfaction and physician’s decision.

After hospital discharge, all patients were monitored
weekly during the 1% month after transplantation and
biweekly thereafter to month 3 after transplantation
regarding their serum creatinine concentrations,
tacrolimus whole-blood trough levels, possible episodes
of acute allograft rejections, infections, or other
complications.

The primary endpoints of the study were comparisons
of DGF incidence and duration between the two groups.
In this study, three criteria were used to define DGF
including the need for dialysis within the 1% week
after transplantation, daily decrease of <10% in serum
creatinine concentration during 3 consecutive days
within the 1% week posttransplantation, or urine output
of <300 mL within 6 h after transplantation.>'?! The
hemodialysis was ordered based on clinical judgment by
medical team. DGF duration was defined as the number
of days from the transplantation to the last session of
hemodialysis or the day that serum creatinine levels
started to decrease more than 10% per day.

Estimated creatinine clearance using Cockcroft-Gault
equation at month 3 after transplantation, incidence of
acute allograft rejection during the first 3 months after
transplantation, 3-month patients’ and grafts’ survivals,
and infection episodes were considered as secondary
outcomes.

Statistical analysis was performed using the SPSS
software (Statistical Package for the Social Sciences,
version 21.0; SPSS Inc., Chicago, Illinois, USA).
The normality of distributions of continuous variables
was tested by the Kolmogorov—Smirnov test. Results
were reported as mean =+ standard deviations (SDs)
or median (minimum—maximum) based on variables’
distributions. Between-group comparisons of continuous
variables were performed using independent Student’s
t-test or Mann—Whitney U-test which appropriate. To
compare outcomes with more than one assessment point
during the study course, repeated measure ANOVA was
used. Kaplan—Meier log-rank test was used to analyze
3-month patients’ and grafts’ survivals and estimated
acute rejection-free survival. Categorical variables
were compared between groups using Chi-square test.
P < 0.05 was considered as statistically significant.

REsuLTS

Patients’ screening and randomization to the study
have been shown in Figure 1. Of 70 screened kidney
transplant recipients, 53 patients (26 patients in the
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immediate and 27 in the delayed tacrolimus group)
completed the study and were included in data analysis.
There was no significant difference between the two
groups of the study regarding study withdrawal after
group allocation (P = 0.465).

As shown in Table 1, there was no significant differences
based on independent Student’s #-test and Chi-square
test as appropriate, between the two groups at baseline
characteristics of kidney transplant recipients and donors
that may be risk factors for DGF such as recipients’ and
donors’ age and sex, recipients’ hemodialysis duration,
donors’ serum creatinine concentrations or cause of
death, distribution of ECD, and organ cold ischemia time.

There was no significant difference between the two
groups regarding maintenance immunosuppression
regimen including tacrolimus dose and whole-blood

concentration during the study period using independent
Student’s #-test or Mann—Whitney U-test, [Table 2].
However, patients in the immediate tacrolimus group
were administered significantly higher cumulative
doses of thymoglobulin in the induction phase of the
immunosuppression therapy (5.54 + 1.49 mg/kg vs.
3.57 £ 1.62 mg/kg; P < 0.001).

DGF incidence among all participants who completed
the study was 41.5% considering all three DGF
definitions and 22.6% based on dialysis-need definition.
Occurrence of DGF based on any definition including
dialysis requirement, creatinine reduction ratio, and
posttransplant urine output was not statistically different
between the two groups of the study. However, according
to the Chi-square test, we detected slightly (9%) lower
incidence of DGF in delayed tacrolimus group. There
was no significant difference regarding DGF duration

Table 1: Baseline characteristics of kidney transplant recipients and donors

Characteristic Immediate tacrolimus group (n=26) Delayed tacrolimus group (n=27) P
Recipients
Age (years) 40.85+14.31 43.85+14.36 0.449
Sex (male), n (%) 17 (65.38) 18 (66.66) 0.922
BMI (kg/m?) 24.0+4.97 23.58+4.49 0.748
Cause of ESRD, n (%) 0.194
Hypertension 9 (34.61) 12 (44.44)
Diabetes mellitus 0 5(18.51)
Glomerulonephritis 3 (11.53) 2(7.4)
ADPKD 3 (11.53) 4 (14.81)
Vesicoureteral reflux 2 (7.69) 1(3.7)
Other causes 9 (34.61) 3(11.11)
Type of dialysis, n (%) 0.079
Hemodialysis 20 (76.92) 22 (81.48)
Peritoneal dialysis 0 3 (11.11)
Preemptive transplant 6 (23.07) 2 (7.40)
Duration of dialysis (months) 24 (3-60) 18 (3-132) 0.936
History of blood transfusion, n (%) 1(3.84) 0 0.322
Panel reactive antibody (%) 0 (0-10) 0 (0-8) 0.113
Cold ischemia time (min) 281.25+184.65 231.0+£175.28 0.505
Recipient-donor sex match (%) 14 (53.84) 13 (48.14) 0.678
Donors
Type, n (%) 0.245
Deceased 24 (92.30) 22 (81.48)
Living 2 (7.69) 5(18.51)
Age (years) 37.62+14.65 36.11+13.35 0.698
Sex (male), n (%) 15 (57.7) 18 (66.67) 0.50
BMI (kg/m?) 25.93+3.38 24.91+£2.92 0.264
SCr (umol/L) 103.43+29.17 104.31+£30.94 0.915
Hypertension 3 (11.53) 4 (14.81) 0.725
Diabetes mellitus 1(3.84) 2 (7.40) 0.575
Donation after cardiac death, n (%) 0 2 (7.40) 0.157
ECD, n (%) 5(19.23) 2 (7.40) 0.268

Data have been presented as mean+SD, median (minimum-maximum) or n (%) as indicated. ADPKD=Autosomal dominant polycystic

kidney disease, BMI=Body mass index, ESRD=End stage renal diseases, ECD=Expanded criteria donor, SCr=Serum creatinine

concentrations, SD=Standard deviation
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between the two groups based on independent Student’s
t-test [Table 3].

As shown in Table 3, immediate and delayed tacrolimus
groups had comparable creatinine clearance at the
time of hospital discharge and at the end of month 3
after transplantation using independent Student’s z-test.
The differences of creatinine clearance also were not
statistically significant at both evaluation times in
patients who experienced DGF. Creatinine clearances
were comparable over the evaluation times of the study
across the immediate and delayed tacrolimus groups
using repeated measure ANOVA (F = 1.33;
P =0.270); [Figure 2].

(2.37,111.16)

According to the Chi-square test, the occurrence of
clinically suggested acute rejection was similar between

both arms of the study [Table 4]. Only 15 patients
(eight patients in the immediate tacrolimus group
and seven patients in the delayed tacrolimus group)
underwent indication biopsy. Incidence of BPAR over
the study period was not significantly different between
the two groups although the trend was toward the higher
episodes in the immediate tacrolimus group [Table 4].
Estimated acute rejection-free survival over the study
follow-up based on Kaplan—Meier log-rank test was also
comparable in the immediate and delayed tacrolimus
groups (64.92% vs. 63.44% respectively; P = 0.983).

During the 3 months after transplantation, three patients
in the immediate tacrolimus group experienced graft
loss due to acute rejection and returned to hemodialysis
treatment, while no graft loss was detected in the

Table 2: Comparison of immunosuppression components

Immunosuppression components

Immediate tacrolimus
group (n=26)

Delayed tacrolimus P
group (n=27)

Tacrolimus dose during 1% week after transplant (mg/kg/day)

Tacrolimus dose during 1* month after transplant (mg/kg/day)
Tacrolimus dose during 2™ month after transplant (mg/kg/day)
Tacrolimus dose during 3™ month after transplant (mg/kg/day)

Tacrolimus whole-blood level during 1* week after transplant (ng/mL) [

Tacrolimus whole-blood level during 1** month after transplant (ng/mL) 8.61£2.29 (8.30 [5.00-14.10])8.06+2.13 (7.70
Tacrolimus whole-blood level during 2" month after transplant (ng/mL) 9.24+2.21 (8.90 [5.50-14.00])8.37+2.95 (8.80
Tacrolimus whole-blood level during 3™ month after transplant (ng/mL) 9.41+2.56 (9.80 [4.10-12.60])8.26+3.03 (8.50

0.08+0.01 (0.08 [0.06-0.10]) 0.08=0.01 (0.08 [0.06-0.10]) 0.930
0.100.04 (0.09 [0.06-0.20]) 0.10-0.04 (0.09 [0.04-0.16]) 0.793
0.090.03 (0.08 [0.04-0.14]) 0.09+0.04 (0.09 [0.03-0.16]) 0.780
0.0620.03 (0.06 [0.03-0.14]) 0.09+0.04 (0.09 [0.02-0.18]) 0.075
7.35+2.72 (6.40 [3.80-12.00])7.093.55 (5.55 [3.70-12.90]) 0.421
4.20-12.80]) 0.422
3.95-13.60]) 0.298
4.70-14.20]) 0.246

— — — —

Data have been presented as mean+SD (median [minimum-maximum]). SD=Standard deviation

Table 3: Comparison of delayed graft function incidence, delayed graft function duration, and renal function in the

immediate and delayed tacrolimus groups

Primary and secondary outcomes

Immediate tacrolimus group (7=26)

Delayed tacrolimus group (n=27) P

Total DGF incidence, n (%) 12 (46.15) 10 (37.04) 0.501
DGF incidence based on dialysis, 7 (%) 6 (23.08) 6(22.22) 0.941
DGF incidence based on SCr reduction ratio, 7 (%) 8(30.77) 5(18.51) 0.300
DGF incidence based on U/O, n (%) 3(11.54) 6(22.22) 0.300
DGEF duration (days) 9.75+6.41 (9.5 [2-21]) 8.6£6.16 (9.5 [2-19]) 0.675
SCr at the time of hospital discharge (umol/L); all ~ 158.77+56.58 (150.28 [79.56-265.20]) 149.57+51.36 (132.60 [70.72-247.52]) 0.545
patients

SCr at the time of hospital discharge (umol/L); 201.11+45.44 (207.74 [132.60-265.20]) 162.04+43.67 (159.12 [106.08-238.68]) 0.062
patients with DGF

Creatinine clearance at the time of hospital 47.91+19.10 (55.81 [15.57-87.83]) 50.604+20.05 (46.72 [18.51-92.08])  0.623
discharge (mL/min); all patients

Creatinine clearance at the time of hospital 34.14+13.78 (32.73 [15.57-58.85]) 41.00+11.25 (42.82 [18.51-56.58])  0.239

discharge (mL/min); patients with DGF

SCr at month 3 after transplantation (pmol/L); all ~ 123.76+44.82 (114.92 [70.72-265.20]) 125.09+35.54 (120.22 [70.72-212.16]) 0.680

patients

SCr at month 3 after transplantation (umol/L); 149.93+54.98 (129.06 [93.70-265.20]) 129.06+34.03 (126.85 [78.68-212.16]) 0.356
patients with DGF

Creatinine clearance at month 3 after transplant 63.14+18.81 (67.12 [23.03-87.87]) 58.19+19.42 (56.84 [27.15-92.25])  0.373
(mL/min); all patients

Creatinine clearance at month 3 after transplant 52.42420.13 (48.10 [23.03-86.87]) 52.50+17.88 (53.81 [27.15-79.85])  0.993

(mL/min); patients with DGF
Data have been presented as mean+SD, median (minimum-maximum) or n (%) as indicated. DGF=Delayed graft function, SCr=Serum
creatinine concentration, U/O=Urine output, SD=Standrad deviation
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Table 4: Episodes of acute rejections, grafts’ and patients’ survival, and infectious complications during the 3 months

after kidney transplantation

Secondary outcomes Immediate tacrolimus group (n=26) Delayed tacrolimus group (n=27) P

Clinically suggested acute rejection, n (%) 9 (34.62) 9 (33.33) 0.922
Biopsy-proven acute rejection, n (%) 2 of 8 patients with available biopsy (25.00) 1 of 7 patients with available biopsy (14.28) 0.605
Graft loss, n (%) 3 (11.54) 0 0.069
3-month grafts’ survival (%) 84.27 100.00 0.072%*
3-month patients’ survival (%) 90.00 100.00 0.308*
CMV infection, n (%) 0 2(7.41) 0.157
BKYV infection, 1 (%) 1(3.84) 0 0.304
Bacterial infection, n (%) 7 (26.92) 12 (44.44) 0.184
Fungal infection, n (%) 1(3.84) 0 0.304

*Kaplan-Meier log-rank test. BKV=BK (polyoma) virus, CMV=Cytomegalovirus

Creatinine Clearance (ml/min)
H
o

N
o
I
Il
T

15 4 —&— Mean of immediate group
10 4 - --3-- Mean of delayed group
54
0 T T T T T T
Day 0 Week 1 At discharge Month 1 Month 2 Month 3

Points of Assessment

Figure 2: Creatinine clearance (mean + standard deviation) over the study
period in the immediate and delayed tacrolimus groups

delayed tacrolimus group. One patient in the immediate
tacrolimus group died due to fungal infection of the
central nervous system. That patient did not have
functioning graft at the time of death. The estimated
patients’ survivals during the study period using
Kaplan—Meier log-rank test were comparable in both
groups [Table 4]. Estimated grafts’ survivals were higher
in the delayed tacrolimus group [Table 4]. According
to the Chi-square test, the incidence of viral/bacterial/
fungal infections did not differ between the two groups
during the study [Table 4].

DiscussioN

In the present study, the incidence of DGF was 41.5%
when all of three applied definitions of DGF were
considered, while based on the dialysis criteria, 22.6%
of patients experienced DGF that is comparable with
DGF incidences reported by other researchers.™ This
study showed that compared to the early initiation of
tacrolimus within first several hours after transplantation,
delaying the administration of tacrolimus to day 3
after transplantation did not significantly reduce the
incidence and duration of DGF or improve kidney

function. Delayed introduction of tacrolimus resulted in
9% lower incidence of DGF based on the three criteria
definition and no change of DGF incidence according
to the dialysis-required definition. Among the secondary
outcomes, although nonstatistically significant, BPAR
episodes occurred more in immediate tacrolimus group
and graft loss happened only in this group despite
receiving higher cumulative doses of thymoglobulin.
Since DGF is a major risk factor for inducing acute
rejection,!! higher rate of BPAR in the immediate
tacrolimus group may be related to slightly higher rate
of DGF in this group.

CNIs may induce afferent arteriolar vasoconstriction
through increased endothelin-1 and angiotensin 1I
concentrations and subsequent allograft impairment.®
Despite concerns regarding CNIs-induced nephrotoxicity,
there are scarce data on the association between the
time of CNIs initiation after kidney transplantation
and allograft function.”'? IR injury as a main cause
of DGF occurs during the immediate phase postkidney
transplantation. On the other hand, endothelin-1
as a mediator of IR injury and CNI-induced renal
vasoconstriction™!® reaches to high level within first
3 days posttransplant in patients with DGF;!'" therefore,
we delayed tacrolimus administration to day 3 after
transplantation in the delayed tacrolimus group compared
to days 6—7 posttransplant that has been considered in
the previous studies.”!” In addition, those studies used
anti-interleukin (IL)-2 receptor antibodies (basiliximab
and daclizumab) as a mild-to-moderate induction
therapy to delay CNIs initiation after transplantation.!%!
Too delaying CNIs administration in the absence of
sufficient induction therapy may induce fear of increased
risk of acute allograft rejection. Although controversial,
thymoglobulin versus anti-IL-2 receptor antibodies
induction in kidney transplantation may result in lower
incidences of DGF, acute rejection.!'>!8! Therefore, in the
present trial, thymoglobulin was used as an induction
immunosuppression.
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Kamar er al. showed that delaying introduction of
cyclosporine to day 6 after kidney transplantation in
combination with anti-IL-2 receptor antibodies resulted
in a slight nonsignificant (3%) lower rate of DGF
compared to early initiation of cyclosporine but no
difference in the level of allograft function between the
two groups.”!?l Although nonstatistically significant,
BPAR was higher in delayed compared to -early
cyclosporine group (26.5% vs. 15.5%).7 Higher BPAR
in delayed CNI group in that study™ in opposed to our
study may be due to using moderate potency induction
therapy by basiliximab compared to high potency
induction therapy by thymoglobulin in our study.

Since lower rate of graft loss and acute rejection episodes
and somewhat lower nephrotoxicity have been reported
by tacrolimus compared to cyclosporine,?*?!l tacrolimus
is the CNI of choice and is used in our kidney transplant
ward. Only one study by Andrés et al. assessed the effect
of delayed administration of tacrolimus on the function
of transplanted kidneys. In that comparative study in old
kidney transplant individuals (60 years or older), delayed
initiation of tacrolimus to day 7 posttransplant in the
presence of induction therapy with basiliximab resulted
in no difference in DGF incidence and duration, level
of kidney function, and acute rejection rate compared
to immediate tacrolimus administration.'” The main
confounding factor in Andrés et al.’s study is different
induction immunosuppressive therapy between the
two examined groups. They administered basiliximab
induction therapy in delayed but not in immediate
tacrolimus group. In fact, that study assessed the effect
of induction therapy versus no induction therapy rather
than the effect of CNIs timing on DGF.

This study suffers some limitations including small
sample size, short period of follow-up, and single-center
study. Due to thymoglobulin induction as inclusion
criteria in this study that is not commonly used in kidney
transplant wards of Tehran before happening DGEF,
including other kidney transplant centers to increase
sample size was not applicable for this study.

This study showed that delayed tacrolimus initiation
after kidney transplantation under the umbrella of
thymoglobulin induction did not result in lower
incidence of DGF, less DGF duration, or improved graft
function in kidney transplant recipients but resulted in
nonstatistically significant higher 3-month graft survival.
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