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regiMen) was a 24-month, prospective, open-label trial in 2037 de novo renal trans-
plant recipients randomized (1:1) within 24 hours of transplantation to receive everoli-
mus (EVR) with reduced-exposure calcineurin inhibitor (EVR + rCNI) or mycophenolate
with standard-exposure CNI. Consistent with previously reported 12-month findings,
noninferiority of the EVR + rCNI regimen for the primary endpoint of treated biopsy-
proven acute rejection (tBPAR) or estimated glomerular filtration rate (€GFR) <50 mL/
min per 1.73 m? was achieved at month 24 (47.9% vs 43.7%; difference = 4.2%: 95%
confidence interval = -0.3, 8.7; P = .006). Mean eGFR was stable up to month 24 (52.6
vs 54.9 mL/min per 1.73 m?) in both arms. The incidence of de novo donor-specific
antibodies (dnDSA) was lower in the EVR + rCNI arm (12.3% vs 17.6%) among on-treat-
ment patients. Although discontinuation rates due to adverse events were higher with
EVR + rCNI (27.2% vs 15.0%), rates of cytomegalovirus (2.8% vs 13.5%) and BK virus
(5.8% vs 10.3%) infections were lower. Cytomegalovirus infection rates were signifi-
cantly lower with EVR + rCNI even in the D+/R- high-risk group (P < .0001). In conclu-
sion, the EVR + rCNI regimen offers comparable efficacy and graft function with low

tBPAR and dnDSA rates and significantly lower incidence of viral infections relative to

KEYWORDS

1 | INTRODUCTION

Calcineurin inhibitors (CNIs) remain the standard-of-care immuno-
suppressive therapy after kidney transplantation; however, their
long-term use is associated with severe complications, such as
chronic nephrotoxicity,’® and infections* and de novo malignan-
cies>® remain a long-term risk of generalized immunosuppression.
Viral infections are a significant cause of posttransplant morbidity
and mortality.” Moreover, the presence of a cytomegalovirus (CMV)
infection affects long-term renal allograft function specifically in pa-
tients at high risk of rejection.®? Thus, immunosuppressive concepts
in the field have progressed toward strategies facilitating de novo
CNI reduction to provide better management of comorbidities in the
long term while maintaining antirejection efficacy.'

In multiple randomized controlled trials, the mammalian target
of rapamycin inhibitor (mTORI) everolimus (EVR) in combination
with reduced-exposure CNI (cyclosporine [CsA] or tacrolimus [TAC])
was found to be noninferior to standard CNI regimens for antirejec-
tion efficacy, with comparable, if not better, allograft function up
to 2 years after transplantation.!*'” Additional benefits in terms of
suppression of viral infections, especially CMV infections, have been
reported with early EVR initiation.*®22

TRANSFORM (TRANSplant eFficacy and safety Outcomes with an
eveRolimus-based regiMen; CRADO01A2433) is the largest trial to date

standard-of-care up to 24 months. Clinicaltrials.gov number: NCT01950819.

clinical research/practice, immunosuppressant - mechanistic target of rapamycin (mTOR),
immunosuppressant - mechanistic target of rapamycin: everolimus, immunosuppression/
immune modulation, immunosuppressive regimens - minimization/withdrawal, kidney

transplantation/nephrology, liver transplantation/hepatology

in de novo renal transplant recipients (RTxRs) to evaluate the efficacy
and safety of EVR with reduced-exposure CNI (EVR + rCNI) vs mycophe-
nolic acid (MPA) with standard-exposure CNI (MPA + sCNI).Z The study
used a novel binary composite endpoint of treated biopsy-proven acute
rejection (tBPAR) or suboptimal kidney function (estimated glomerular
filtration rate [eGFR] <50 mL/min per 1.73 m?) to simultaneously assess
immunosuppressive efficacy and graft function preservation. This eGFR
threshold represents moderate renal dysfunction and is associated
with a significantly increased risk of subsequent death-censored graft
loss.?#2° The 1-year results from TRANSFORM demonstrated that de
novo EVR + rCNI was noninferior to MPA + sCNI for the binary end-
point, with stable renal function, and comparable overall safety, but a
significantly lower incidence of clinically important viral infections.?%?’
Efficacy, renal function, and safety outcomes, including infection risk,

are reported here following completion of the 24-month study.

2 | MATERIALS AND METHODS

2.1 | Study design and population

TRANSFORM was a 24-month, prospective, randomized, open-label
study in de novo RTxRs conducted at 186 centers across 42 coun-
tries.?® The study was conducted in accordance with the Declaration

of Helsinki and the International Conference on Harmonization
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Guidelines for Good Clinical Practice; all patients provided writ-
ten informed consent. The study protocol was approved by the
Institutional Review Board or Independent Ethics Committee of the
participating centers. The recruitment target was completed over
2 years. Eligible patients were randomized 1:1 within 24 hours of
transplantation to either EVR + rCNI or MPA + sCNI. Stratification
of patients and inclusion and exclusion criteria have been reported

previously.?

2.2 | Study endpoints and assessments

Study endpoints, detailed assessments, sample size calculation,
and rationale for the primary endpoint have been reported previ-
ously.?® The primary endpoint, key secondary endpoints, and al-
lograft function were assessed up to month 24. Safety objectives
included the assessment of adverse events (AEs), serious AEs (SAEs),
AEs leading to treatment discontinuation, CMV and BK virus (BKV)
infections, proteinuria, and wound-healing events. CMV and BKV
infections were recorded on the AE electronic case report form
(e-CRF) and confirmed by polymerase chain reaction. Mean urine
protein:creatinine ratio (UPCR) and UPCR categories were analyzed
as part of central laboratory assessments in on-treatment patients
at baseline, weeks 1 and 2, and months 1, 2, 4, 6, 12, 18, and 24.

AJT-L2

Incidence of donor-specific antibodies (DSA) by treatment and in re-
lation to antibody-mediated acute rejection (ABMR) were separately
assessed in a subset of safety analysis set (SAF) patients at baseline,
month 12, and month 24.

2.3 | Immunosuppression

Immunosuppression regimens for the 2 treatment arms have been
described previously.?® Therapeutic drug monitoring was per-
formed, and adherence to target trough levels (CO) of both CNils,
EVR, and MPA was assessed up to month 24. Compliance for MPA
was defined as the patient taking MPA, whereas compliance for CNI
and EVR was defined as the imputed C, being within the protocol-
defined range at any day.

2.4 | Analysis sets

The full analysis set (FAS) consisted of all randomized and trans-
planted patients; misrandomized patients and those randomized
but not transplanted were excluded. The SAF consisted of all
randomized patients who received > 1 dose of study drug. For
efficacy outcomes, an on-treatment observation was any assess-

ment obtained on and after day 1 but no later than 2 days after

[ Screened (N = 2226) ]

EVR+rCNI
Randomized set (N = 1025)

Did not receive study medication (n = 11)
Misrandomized (n = 3)

Full analysis set (N = 1022)
Safety analysis set (N = 1014)
Per-protocol set (N = 946)
Compliance set (N = 187)

MPA+sCNI
Randomized set (N = 1019)

Did not receive study medication (n = 7)
Misrandomized (n = 4)

Full analysis set (N = 1015)
Safety analysis set (N =1012)
Per-protocol set (N = 979)
Compliance set (N = 277)

—| Discontinued study* (n = 129; 12.6%) |

| Discontinued study* (n = 134; 13.2%) H

Discontinued study medicationt
| | (n=356; 35.1%)
Due to adverse events’ (n = 235; 23.2%)

Discontinued study medication®
(n = 264; 26.1%)
Due to adverse eventst (n = 125; 12.4%)

[ Completed study phase

893 (87.4%)
Completed study medication

658 (64.9%)

( Completed study phase
‘ Completed study medication

881 (86.8%)
748 (73.9%)

FIGURE 1 Patient disposition. Of 2226 screened patients, 2037 were randomized to the EVR + rCNI or MPA + sCNI arm. The reasons
for study discontinuation (FAS) were subject decision (n = 54, EVR + rCNI vs n = 51, MPA + sCNI), graft loss (n = 35 vs n = 30), death (n = 29
vs n = 34), lost to follow-up (n = 9 vs n = 17), pregnancy (n = 0 vs n = 2), and technical problems (n = 2 vs 0). The reasons for discontinuation
of study medication (SAF) were AEs (n = 235, EVR + rCNI vs n = 125, MPA + sCNI), subject decision (n = 29 vs n = 49), graft loss (n = 25 vs

n = 22), death (n = 14 vs n = 16), lack of efficacy (n = 15 vs n = 5), lost to follow-up (n = 5 vs n = 10), and technical problems (n = 6 vs n = 5).
*Based on the FAS; TBased on the SAF. AEs, adverse events; EVR, everolimus; FAS, full analysis set; MPA, mycophenolic acid; rCNI, reduced-
exposure calcineurin inhibitor; SAF, safety analysis set; sCNI, standard-exposure calcineurin inhibitor
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TABLE 1 Demographics and baseline characteristics (full

analysis set)

Recipient characteristics
Age (y), mean (SD)
Male, n (%)
Race, n (%)
White
Asian
Black
Others
BMI (kg/mz), mean (SD)

Diabetes mellitus at
baseline, n (%)

Delayed graft function,
n (%)

Induction, n (%)
Basiliximab
rATG
Hemodialysis, n (%)

% PRA (most recent

evaluation), mean (SD)?

HLA mismatching, n (%)
Loci A

Loci DR
0
1
2

Primary disease leading to transplant, n (%)

Glomerular disease
Polycystic disease
Diabetes mellitus

Hypertension/
nephrosclerosis

IgA nephropathy

Donor characteristics

Age (y), mean (SD)?
Male, n (%)
Race, n (%)

White

Asian

EVR + rCNI
(N =1022)
48.8 (14.12)
710 (69.5)

743(72.7)
136 (13.3)
43(4.2)
100 (9.8)
25.6 (4.24)
279 (27.3)

110 (10.8)

849 (83.1)
171 (16.7)
674 (65.9)
2.7 (10.72)

178 (17.4)
550 (53.8)
286 (28.0)

114 (11.2)
518 (50.7)
382 (37.4)

240 (23.5)
495 (48.4)
279 (27.3)

157 (15.4)
147 (14.4)
128 (12.5)
124 (12.1)

88 (8.6)

EVR + rCNI
(N =1022)

48.4(15.11)
493 (48.2)

620 (60.7)
120 (11.7)

MPA + sCNI
(N =1015)
48.8 (14.52)
707 (69.7)

735(72.4)
157 (15.5)
35(3.4)
88(8.7)
25.6 (4.25)
270 (26.6)

100 (9.9)

844 (83.2)
171 (16.8)
679 (66.9)
2.7 (9.48)

172 (16.9)
545 (53.7)
295 (29.1)

124 (12.2)
494 (48.7)
394 (38.8)

193 (19.0)
557 (54.9)
262 (25.8)

176 (17.3)
149 (14.7)
131 (12.9)
125(12.3)

103 (10.1)

MPA + sCNI
(N =1015)

48.2 (15.48)
508 (50.0)

600 (59.1)
134 (13.2)

(Continues)

TABLE 1 (Continued)

EVR + rCNI MPA + sCNI
Recipient characteristics (N =1022) (N =1015)
Black 23(2.3) 22(2.2)
Others*© 259 (25.3) 259 (25.5)
Donor category, n (%)
Living related 302 (29.5) 315 (31.0)
Living unrelated 209 (20.5) 192 (18.9)
Deceased heart beating 506 (49.5) 505 (49.8)
Standard criteria donor 354 (70.0) 345 (68.3)
Expanded criteria 152 (30.0) 160 (31.7)
donor®
Donation after circula- 5(0.5) 3(0.3)
tory death

Expanded criteria donor was defined as a brain-dead donor aged

>60 years old or a donor aged >50 years with 2 of the following criteria:
history of hypertension, terminal serum creatinine = 1.5 mg/dL, or
death resulting from cerebrovascular accident.

BMI, body mass index; D, donor; EVR, everolimus; HLA, human leuko-
cyte antigen; IgA, immunoglobulin A; MPA, mycophenolic acid; PRA,
panel reactive antibodies; R, recipient; rATG, rabbit antithymocyte
globulin; rCNI, reduced-exposure calcineurin inhibitor; sCNI, standard-
exposure calcineurin inhibitor; SD, standard deviation.

2EVR + rCNI, n = 958 and MPA + sCNI, n = 954.

PEVR + rCNI, n = 1021 and MPA + sCNI, n = 1014.

“Others include Native American, Pacific Islander, unknown, other, and
missing.

dPercentages are relative to the number of deceased heart-beating
donors.

the discontinuation of randomized study medication. However, for
safety outcomes, an on-treatment observation was any assessment
obtained up to 7 days (inclusive) after discontinuation of study
medication. The per-protocol set consisted of all patients in the FAS
who completed the study without any major deviations from proto-
col procedures. The compliance set consisted of all patients in the
FAS who were compliant for both CNls, EVR, and MPA for at least
70% of days on study.

2.5 | Statistical analysis

All endpoints were compared using a confidence interval (Cl) ap-
proach at months 12 and 24, and P values to test for no differences
between treatment rates were computed. A noninferiority margin
of 10% was set for the primary endpoint and the key secondary end-
point of tBPAR, graft loss, or death as described previously.?® The
event rates of various efficacy endpoints were estimated with the
Kaplan-Meier product-limit formula. Differences between Kaplan-
Meier plots corresponding to the 2 treatment arms were prepared
after censoring event-free patients and tested pairwise using the
log-rank test. Multiple imputation was used as the primary method
for handling missing eGFR data. For incidence of eGFR < 50 mL/min
per 1.73 m?, a value for missing eGFR as a continuous variable was

imputed and then dichotomized to derive the endpoint.?
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FIGURE 2 Exposure of everolimus,
tacrolimus, and cyclosporine (SAF - on-
treatment analysis). A, Mean EVR C, by
visit window in the EVR + rCNI arm. The
horizontal dashes indicate the protocol-
defined target range of 3-8 ng/mL.

B, Mean TAC C, by visit window and
treatment. The shaded boxes indicate the
protocol-defined TAC target C, ranges:
EVR + rCNI arm: 4-7 ng/mL from RND
to M2, 2-5 ng/mL from M3 to Mé, and
2-4 ng/mL beyond M6; MPA + sCNI arm:
8-12 ng/mL from RND to M2, 6-10 ng/mL
from M3 to M6, and 5-8 ng/mL beyond
Mé6. C, Mean CsA C, by visit window and
treatment. The shaded boxes indicate
the protocol-defined CsA target C,
ranges: EVR + rCNI arm: 100-150 ng/mL
from RND to M2, 50-100 ng/mL from
M3 to Mé, and 25-50 ng/mL beyond
Mé; MPA + sCNI arm: 200-300 ng/mL
from RND to M2, 150-200 ng/mL from
M3 to M6, and 100-200 ng/mL beyond
Mé. Data are represented as mean + SE.
C,, trough level; CsA, cyclosporine; D,
day; EVR, everolimus; M, month; MPA,
mycophenolic acid; rCNI, reduced-
exposure calcineurin inhibitor; RND,
randomization; sCNI, standard-exposure
calcineurin inhibitor; SAF, safety analysis
set; SE, standard error; TAC, tacrolimus;
W, week

Relative risk ratios (95% Cl) were calculated to compare AEs be-
tween treatments. CMV event rates between treatments were com-

pared by a Xz test, and a Cochran-Mantel-Haenszel test was applied

A 104 -o- EVR+CNI
8 o e e e e
jr
E
{=2]
£
5
/4
>
w
[
©
Q
s
24
O T T T T T T T T
D4 1 2 4 6 9 12 18 24
Time post-transplant (months)
Patients, N D4 W1 W2 M1 M2 M4 M6 M9 M12 M18 M24
EVR+rCNI 223 903 946 910 869 840 804 758 737 683 639
B 12 —e— EVR+CNI --B-- MPA+sCNI

o
E
(=2
£
&
2
[
o
]
()
=
2]
0 T T T T T T T T
D4 1 2 4 6 9 12 18 24
Time post-transplant (months)
Patients, N D4 W1 W2 M1 M2 M4 M6 M9 M12 M18 M24
EVR+rCNI 282 843 868 827 785 760 732 685 664 612 579
MPA+sCNI 247 852 883 869 851 809 777 741 727 679 650
c 400 —e— EVR+CNI - 8- MPA+sCNI
350
~ 300
|
E
o 250
E
200
<
8
p 150
©
[}
= 100
50
O T T
D4 1 2 4 6 9 12 18 24
Time post-transplant (months)
Patients, N D4 W1 W2 M1 M2 M4 M6 M9 M12 M18 M24
EVR+rCNI 16 96 95 95 92 88 84 80 82 76 68
MPA+sCNI 24 84 90 90 89 90 87 86 89 79 72

to check for independence of CMV event rates and treatment arms
adjusted for CMV prophylaxis therapy. The level of statistical sig-

nificance was defined at P < .05 for 2-tailed tests. Analyses were
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FIGURE 3 Kaplan-Meier plot for A 1.0~
the proportion of patients free from (A) 094
the composite efficacy failure endpoint
of tBPAR, graft loss or death, and (B) @ 08+
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performed using SAS® statistical software (SAS Institute Inc., Cary,
NC), version 9.4 (or higher) for Unix.

3 | RESULTS

3.1 | Patient population

Of 2226 screened patients, 2037 were transplanted and randomized
to either EVR + rCNI (N = 1022) or MPA + sCNI (N = 1015). Of
these, 87.4% and 86.8% of patients completed the 24-month study
in the EVR + rCNI and MPA + sCNI arms, respectively (Figure 1).
Discontinuation of study medication occurred more frequently in
the EVR + rCNI vs MPA + sCNIl arm (35.1% vs 26.1% of patients). AEs
were the main reason for drug discontinuation in both of the arms
(23.2%, EVR + rCNI vs 12.4%, MPA + sCNI). Most discontinuations
from study drug occurred within the first 6 months of randomization
(219/356 [61.5%], EVR + rCNI vs 148/264 [56.1%], MPA + sCNI);
only 16.3% (58/356) in the EVR + rCNI arm and 17.8% (47/264) in
the MPA + sCNI arm occurred after 12 months. The proportion of

compliant patients was low in both arms but higher for MPA + sCNI
(187/1022 [18.3%], EVR + rCNI vs 277/1015 [27.3%], MPA + sCNI).
Recipient and donor baseline characteristics were balanced be-
tween arms (Table 1). Approximately 10% of patients in both arms
experienced delayed graft function (10.8%, EVR + rCNI vs 9.9%,
MPA + sCNI).

3.2 | Immunosuppression

In the EVR + rCNI arm, mean EVR C, was within target range start-
ing from Day 4 until month 24 (Figure 2A). More than 80% of on-
treatment patients were within range from month 2 onwards (Figure
S1A). Among TAC-receiving patients, the mean TAC C; was above
or near the upper limit of target range in the EVR + rCNI arm from
months 2 to 24, whereas it was within range in the MPA + sCNI arm
throughout the study (Figure 2B). Adherence to TAC C, was poorer
in the EVR + rCNI vs MPA + sCNI arm throughout the study: be-
tween months 2 and 24, 24.2%-43.8% of patients were above
the target range in the EVR + rCNI arm, whereas 13.1%-37.8% of
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TABLE 3 Efficacy endpoints at month 24 by CNI subgroups (full analysis set)

TAC-receiving patients

CsA-receiving patients

EVR + rCNI MPA + sCNI
Difference

n (%) N =915 N =917 (95% ClI)
Primary 429 (46.9) 391 (42.6) 4.3(-0.4,9.1)

endpoint®
tBPAR, graft loss, 148 (17.8) 126 (16.8) 1.0(-4.8, 6.8)

or death
tBPAR 102 (12.4) 83(11.7) 0.7 (-4.7,6.2)
Graft loss 31(3.5) 25(2.8) 0.7 (-1.0, 2.3)
Death 29(3.8) 33(4.3) -0.5(-2.8,1.7)
eGFR < 50 mL/ 415 (45.4) 374 (40.8) 4.6 (-0.1, 9.4)

min per 1.73 m?

P value for no difference ([EVR + rCNI] - [MPA + sCNI] = 0).

P value

EVR + rCNI MPA + sCNI
Difference

N =100 N =95 (95% Cl) P value
.071 54 (54.0) 50 (52.6) 1.5(-12.8,15.7) .842
733 19 (19.2) 18 (19.1) 0.0(-11.1,11.2) 994
.790 15(15.5) 15 (16.0) -0.5(-10.9,9.9) .929
429 5(5.0) 5(5.3) -0.3 (-6.5,5.9) 922
642 3(3.2) 2(2.2) 1.0(-3.7,5.7) .684
.055 53(53.0) 47 (49.5) 4.2(-10.1, 18.5) .566

Cl, confidence interval; CNI, calcineurin inhibitor; eGFR, estimated glomerular filtration rate; EVR, everolimus; MPA, mycophenolic acid; rCNI, re-
duced-exposure CNI; sCNI, standard-exposure CNI; TAC, tacrolimus; tBPAR, treated biopsy-proven acute rejection
?Represents raw incidence rates; all remaining values are Kaplan-Meier incidence rates.

patients were below the target range in the MPA + sCNI arm (Figure
S1B). Similar patterns were observed among CsA-receiving patients
(Figures 2C). At month 24, only 60.1% of TAC-receiving and 44.1% of
CsA-receiving patients in the EVR + rCNI arm were within the target
range (Figures S1B,C). The mean MPA doses in the MPA + sCNI arm
and mean body-weight-adjusted corticosteroid doses in both arms

are shown in Table S1.

3.3 | Efficacy outcomes

Noninferiority of the EVR + rCNI to MPA + sCNI regimen could be
confirmed for the primary endpoint of tBPAR or eGFR < 50 mL/
min per 1.73 m? at months 12 and 24 (Table 2). The month 24
incidence of the primary endpoint was 47.9% for EVR + rCNI and
43.7% for MPA + sCNI arms, respectively (difference = 4.2% 95%
Cl: -0.3, 8.7; P = .006 for noninferiority; P = .067 for difference).
The event rates for composite efficacy failure (tBPAR, graft loss,
or death) at month 24 were also consistent with month 12; the
EVR + rCNI regimen was noninferior (P < .001) and not significantly
different (P = .782) from the MPA + sCNI regimen (Table 2). At
month 24, no significant between-arm difference in the incidence
of tBPAR (12.8%, EVR + rCNI vs 12.1%, MPA + sCNI; P = .794) was
noted; however, there was a small difference in the percentage of
recipients with an eGFR < 50 mL/min per 1.73 m? (46.4% vs 41.6%;
P = .040). Figure 3 shows Kaplan-Meier plots for the proportion
of patients free from the composite efficacy failure endpoint and
tBPAR up to month 24. Between months 12 and 24, newly occur-
ring tBPAR (1.3% vs 0.9%), graft loss (0.4% in both arms), and death
(1.3% vs 0.8%) events were very low and comparable between
the 2 arms. When endpoints were assessed in the on-treatment
population, the between-arm differences in incidence of primary
endpoint, composite efficacy failure, tBPAR, graft loss, and death
were comparable at months 12 and 24 (P > .05).

Efficacy endpoints were also evaluated by type of CNI used and
donor category. Among TAC- and CsA-receiving patients, between-
arm differences were not significant for any of the efficacy parame-
ters, but incidences of primary endpoint and eGFR <50 mL/min per
1.73 m? were slightly lower in TAC-receiving patients compared with
CsA-receiving patients (Table 3). When efficacy endpoints were evalu-
ated by donor categories (living [LD], standard criteria deceased [SCD],
and expanded criteria deceased [ECD]), between-arm differences
were largely comparable (Table 4). However, the incidences of primary
endpoint and eGFR <50 mL/min per 1.73 m? were significantly higher
in the EVR + rCNI vs MPA + sCNI arm among recipients of SCDs.

Furthermore, the incidence of overall and de novo (dn) DSA
was estimated at month 24 in the overall and on-treatment popu-
lations. In total, 475 patients in the EVR + rCNI arm and 477 pa-
tients in the MPA + sCNI arm consented to participate in the DSA
substudy. Among evaluable patients at month 24, the incidence of
baseline DSA in the overall population was comparable (11.0% vs
12.8%; P = .9138) and that in the on-treatment population was lower
(6.4% vs 14.4%) with the EVR + rCNI regimen (P = .0444; Table 5).
Interestingly, dnDSA incidence with EVR + rCNI was higher in the
overall population (47/210 [22.4%)] vs 39/220 [17.7%]; P = .5047), but
lower in the on-treatment patients (7/57 [12.3%] vs 13/74 [17.6%];
P =.6801). To evaluate the effect of TAC reduction on risk of dnDSA,
we measured mean TAC C, in patients with dnDSA (Figure S2). Mean
TAC C,, in these patients was above target range in the EVR + rCNI
arm up to month 24 and comparable to that in the MPA + sCNI arm
at month 24 (5.7 ng/mL, EVR + rCNI vs 6.5 ng/mL, MPA + sCNI;
P =.3324).

3.4 | Renal function

Renal function was stable from months 1 to 24 in the FAS (Figure 4A).
In the FAS, month 24 eGFR (modification of diet in renal disease



BERGER €T AL. AJT K

[MDRD4]) was 52.6 vs 54.9 mL/min per 1.73 m? in the EVR + rCNI

[} ~
73 ~ 3 29 g9 % vs MPA + sCNI arm, respectively (P =.028). eGFR was also stable and
a ) S oo ®m @© é without any clinically relevant between-arm differences in on-treat-
~ - = ;3: ment patients (Figure 4B) and in a subset of patients who achieved
N = =~ 5 I K c . - ;
© u‘? o”,’) % n ® % TAC target C, (Figure 4C). No clinically relevant differences were
o i - S
§ = o 5 : 3 E S ° observed in month 24 eGFR between arms by CNI (Figure 4D-E) and
S = i ) g
E :\: ‘u,'-; 33 fli ;I)’ ‘,L’ o‘lo’ § donor (Figure 4F-H) subcategories. Nevertheless, eGFR at month 24
= ) ) J S
a E o ?v% 2 = T R b was 4-5 mL/min per 1.73 m? higher in TAC- vs CsA-receiving patients
_ § in both treatment arms. eGFR in both arms at month 24 was above
§ ° ) S 5 5 § or near the clinically significant level of 60 mL/min per 1.73 m? for
{ = 5 9 o L
:z 39 ) @ R ] = the LD and SCD subgroups, but below 45 mL/min per 1.73 m?-for
o — - = = o
% z 9 = N9 oA © the ECD subgroups.
_ % At month 24, the differences between EVR + rCNI and
T
5 o = = 9 L MPA + sCNI arms for proportion of patients with eGFR (MDRD4)
S Q T3 < ]
alalv S 8 S s C 5 categories <30 (9.1% vs 7.9%), 30-<45 (21.5% vs 21.0%), 45-<60
n g =
glalz & & &8¢ g (30.8% vs 30.4%), and 260 mL/min per 1.73 m? (38.6% vs 40.8%)
o
E were small and without any consistent trends. Most patients
% § § g ﬁ § § af had UPCR of 30-<500 mg/g at month 24 (85.7%, EVR + rCNI vs
& > ’ " % 90.9%, MPA + sCNI), with mean values of 290.24 (EVR + rCNI) and
X . = g 233.01 mg/g (MPA + sCNI; P = .0614).
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y . o g S T = .=
@8_: g (N < Bl - e g 3.5 | Safety outcomes
E= o N 0N <N -
Q0 «© 2 DN ' Ball ©° é § Up to month 24, 32 (3.2%) patients died in the EVR + rCNI arm,
z 3 § and 35 (3.5%) patients died in the MPA + sCNI arm. Cardiac ar-
2 0 i %) o 5 & g % g_ rest was the most frequent cause of death (6, EVR + rCNI and
+ | < ) o - 3
g < CT;’ 8, S 2 ‘:’ g g 4, MPA + sCNI). Gastrointestinal disorders were the reason for
e
=lz 2 & &332 w3 death in 1 and 4 patients in the EVR + rCNI and MPA + sCNI arms,
o T
c 9 respectively.
— o T
5 < © = 5 ) ?3 2 The incidences of overall AEs and SAEs were similar between
= © = il © s .
= B ; o = N N '; S’-, L 2 °<‘ i arms (Table 6). Most AEs occurred in the first 12 months, and none
+ ] ~ bt - = — un o a v
2 8lzalz N N S S E § Q g of the AEs had an incidence of 210% in either arm from months 12
%] .o
2 -(% § § to 24. While study drug discontinuation rates were comparable from
= @ =
% 2 o ~ . e % 2 ?é months 12 to 24 (3.8% vs 2.9%), the rate of dose adjustment due to
= o - £ = . .
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o = = rd —= = £ !
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- N - - H - c Q
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= i H H n ©
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o — X ) ! =
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~N z S
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b= N ] N g = Jop=
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€ E [T} = 2 5 9 3 z 2 z O
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£ _ 285y thearms(19.6% vs 18.6%).
= . . c 8
_§_ 5 - g = g E xS Incidence of overall infections was significantly lower in the
3 S - = Q0 [}
5 gl & w92 gote EVR + rCNI vs MPA + sCNI arm (57.6% vs 65.6%; P < .001) up to
§ 8lalz & 2 ¥ > n 3 e S5 month 24. In particular, viral infections, including CMV (4.3% vs
o w o c
& = S o 5 E g = 15.6%; P < .001) and BKV (4.5% vs 8.6%; P < .001), were markedly
L - B
o, 5 O : 2 85 E lower in the EVR + rCNI arm. The incidences of both CMV infection
. . 58, E8 e
[<-Y, L = A
w > 'g_ ::3 5 o 8 c v = “3 ;%; ,;" § and syndrome were lower with EVR + rCNI at month 24 (Table 7).
— — T - + prar] (a4 @
@ 8 EE § g § 58 5E% 3 SR 5 Moreover, the lower incidence of CMV events with EVR + rCNI was
N + - + (] P S} . . . .
E . © ¢ agef irrespective of baseline serology and prophylaxis status (Table 8).
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TABLE 5 Incidence of DSA up to month 24 (safety analysis set)

Overall population

On-treatment patients

EVR + rCNI, MPA + sCNI,
N =475 N =477

DSA at baseline M =264 M =296
Overall, n (%) 29 (11.0) 38(12.8)
Anti-class |, n (%) 10 (3.8) 12 (4.1)
Anti-class Il, n (%) 9(3.4) 12 (4.1)
Anti-class | + anti-class 10 (3.8) 14 (4.7)

11, n (%)

DSA at month 24 M =445 M =438
Overall, n (%) 117 (26.3) 103 (23.5)
Anti-class |, n (%) 34 (7.6) 34 (7.8)
Anti-class Il, n (%) 44 (9.9) 38(8.7)
Anti-class | + anti-class 39 (8.8) 31(7.1)

11, n (%)

De novo DSA at month 24 M =210 M =220
Overall, n (%) 47 (22.4) 39 (17.7)
Anti-class |, n (%) 12 (5.7) 13 (5.9)
Anti-class Il, n (%) 22 (10.5) 18 (8.2)
Anti-class | + anti-class 13 (6.2) 8(3.6)

I, n (%)

EVR + rCNI, MPA + sCNI,

P value? N =475 N =477 P value®
M=78 M =111

9138 5(6.4) 16 (14.4) .0444
0(0) 7(6.3)
4(5.1) 3(2.7)
1(1.3) 6(5.4)
M =376 M =397

7122 83(22.1) 87(21.9) 9965
29(7.7) 29(7.3)
32(8.5) 34 (8.6)
22(5.9) 24 (6.0)
M =57 M =74

.5047 7(12.3) 13 (17.6) .6801
3(5.3) 3(4.1)
3(5.3) 7(9.5)
1(1.8) 3(4.1)

DSA, donor-specific antibodies; EVR, everolimus; M, no. of evaluable patients; MPA, mycophenolic acid; rCNI, reduced-exposure calcineurin inhibi-

tor; sCNI, standard-exposure calcineurin inhibitor.
32 test.

4 | DISCUSSION

Two-year follow-up results from this study, the largest in de novo
RTxRs, validate that an immunosuppression regimen combining
EVR (C,: 3-8 ng/mL) with reduced-exposure CNI is a suitable and
viable alternative to standard-of-care therapy comprising MPA with
standard-exposure CNI in that it maintains antirejection efficacy
and facilitates the preservation of renal function via reduced CNI
exposure, while providing additional benefits of significantly lower
opportunistic viral infections, such as CMV and BKYV, and low rates
of dnDSA and overall mortality.

The noninferiority of EVR + rCNI to MPA + sCNI regimen for
the primary endpoint was maintained up to 2 years posttransplan-
tation.%% In comparison to the A2309 study, which combined EVR
with reduced-exposure CsA, the TRANSFORM study with <10% of
CsA-receiving patients achieved lower overall efficacy failure and
tBPAR rates at month 24 for the EVR (3-8 ng/mL) + rCNI regimen.!®
Efficacy failure rates with EVR + rCNI at month 24 in TRANSFORM
were even lower than those at month 12 in US92, indicating that
the early attainment of EVR target C, with a higher starting dose
in TRANSFORM facilitated long-term benefit in immunosuppressive
efficacy.t”?® Consistent with the FAS population, between-arm dif-
ferences in antirejection efficacy were not statistically significant
among on-treatment patients.

Conflicting reports exist in the literature about the associa-

tion of mTORi with development of dnDSAZ27; while early or

late conversion from CNI to EVR was associated with higher risk
of dnDSA, EVR as a maintenance therapy with low-dose CNI does
not increase the risk.2’*! However, prospective studies evaluating
the association between de novo EVR use and the development of
dnDSA are scarce.? Our results corroborate that de novo EVR with
reduced-exposure CNI is not associated with a higher incidence of
dnDSA compared to standard-of-care up to 2 years posttransplan-
tation. Despite a low number of evaluable patients at month 24, we
believe that occurrence of dnDSA with the EVR + rCNI regimen does
not translate into a high risk of acute and chronic ABMR and acute
rejections as evident from the low and comparable incidence of
these events between the 2 treatment arms.

Recent studies indicate an association between TAC reduction
and dnDSA development. A TAC C, of <8 ng/mL significantly in-
creased dnDSA risk in the first year after kidney or kidney/pancreas
transplantation, and the risk increased with decreasing TAC CO.33 In
a separate study, recipients with high human leukocyte antigen class
Il eplet mismatch scores were prone to develop dnDSA at TAC levels
of <5 ng/mL.3* In the TRANSFORM study, incidence of dnDSA was
comparable in both of the treatment arms among on-treatment pa-
tients. However, the mean TAC C, was well above the target range
(2-4 ng/mL) in the EVR + rCNI arm (5.7 ng/mL); thus, the effect of
TAC reduction to <5 ng/mL on incidence of dnDSA could not be eval-
uated in TRANSFORM.

In keeping with 1-year results, renal function was stable and com-

parable in both treatment arms up to 2 years.?® Although the month
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FIGURE 4 A, Mean eGFR (MDRD4)
by visit window and treatment in the
FAS with multiple imputation for missing

A =8— EVR+rCNI (N = 1022) -- MPA+sCNI (N =1015)

eGFR. Imputation for missing eGFR values T

was performed by assigning a value of v 5 40

0 for missings due to graft loss or using § E %

a multiple imputation method. Table H g

indicates the number and percentage of = T 20

missing eGFR values by treatment arm é 15

and visit. B, Mean eGFR (MDRD4) by visit =

window and treatment in the on-treatment 0 +—r— . . . r . .
population without multiple imputation BL1 2 ¢ 6 Timge post.tra:]iplant (months) ° #
for missing eGFR. C, Mean eGFR (MDRD4) MissingeGFR o i wo M1 M2 M4 M6 - Wiz WiE gk
by visit window and treatment in the FAS values, n (%)

: A . EVRICNI 68 62 34 59 83 108 55 73 67 126 137
excluding patients with TAC above the (6.7) (6.1) (3.3) (5.8) (86) (106) (54) (7.1) (6.6) (12.3)  (13.4)
target range in the EVR + rCNI arm and MPA+sCNI (2.65) (2.21) (3?.%) (3?%) (2.21) (g.%) (3.21) (77.%) (77.%) (1123.%) (1133.53)
those with TAC below the target range in
MPA + sCNI arm with multiple imputation B =8— EVR+CNI  -4- MPA+sCNI
for missing eGFR. Mean eGFR (MDRD4) in 60554 558 554 555 57.3 075 SiL N 5_8'.7
the on-treatment CNI subgroups (D) TAC 57.6 58.0 58.1
and (E) CsA and the on-treatment donor £ =
subgroups (F) LD, (G) SCD, and (H) ECD . "E’ 404
by visit window and treatment. Data are § E %0
represented as mean + SE. BL, baseline; 5 E
eGFR, estimated glomerular filtration s I 20
rate; ECD, expanded criteria donor; EVR, é 10']1-2
everolimus; FAS, full analysis set; LD, living =
donor; M, month; MDRD, modification of 0 d—r— . r . . . r

BL 1 2 4 6 9 12 18 24

diet in renal disease; MPA, mycophenolic
acid; rCNI, reduced-exposure calcineurin
inhibitor; SCD, standard-criteria donor;
sCNI, standard-exposure calcineurin
inhibitor; SE, standard error; TAC,
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TABLE 6 Adverse events and infections at month 24 (safety analysis set)

Month 24 Month 12 to Month 24
EVR+rCNI  MPA +sCNI EVR+rCNI  MPA +sCNI
Preferred term, n (%) (N =1014) (N =1012) Risk ratio (95% Cl) (N =1014) (N =1012) Risk ratio (95% Cl)
Any AE/infection 1000 (98.6) 992 (98.0) 1.01(0.99,1.02) 552 (54.4) 588(58.1) 0.94 (0.87,1.01)
Nonfatal AE/infection 628 (61.9) 621 (61.4) 1.01(0.94, 1.08) 180 (17.8) 188 (18.6) 0.96 (0.79, 1.15)
AEs/infection leading to study 276 (27.2) 152 (15.0) 1.81(1.52,2.16) 39(3.8) 29(2.9) 1.34(0.84, 2.15)
drug discontinuation
AEs leading to dose adjustment/ 496 (48.9) 612 (60.5) 0.81(0.75,0.88) 90 (8.9) 120 (11.9) 0.75(0.58,0.97)
interruption
AE (210% in any treatment arm) up
to month 24
Blood and lymphatic system 444 (43.8) 502 (49.6) 0.88(0.80,0.97) 54 (5.3) 61 (6.0) 0.88(0.62, 1.26)
disorders
Anemia 238(23.5) 242 (23.9) 0.98(0.84, 1.15) 17 (1.7) 22(2.2) 0.77 (0.41, 1.44)
Leukopenia 96 (9.5) 201 (19.9) 0.48 (0.38, 0.60) 2(0.2) 15(1.5) 0.13(0.03, 0.58)
Gastrointestinal disorders 656 (64.7) 689 (68.1) 0.95(0.89, 1.01) 165 (16.3) 151 (14.9) 1.09 (0.89, 1.34)
Abdominal pain 99 (9.8) 115 (11.4) 0.86(0.67, 1.11) 17 (1.7) 24 (2.4) 0.71(0.38, 1.31)
Constipation 246 (24.3) 243 (24.0) 1.01(0.87,1.18) 9(0.9) 12(1.2) 0.75(0.32,1.77)
Diarrhea 257 (25.3) 349 (34.5) 0.73(0.64,0.84) 68 (6.7) 66 (6.5) 1.03(0.74, 1.43)
Nausea 191(18.8) 229 (22.6) 0.83(0.70, 0.99) 20(2.0) 20(2.0) 1.00 (0.54, 1.84)
Vomiting 122 (12.0) 151 (14.9) 0.81(0.65, 1.01) 18(1.8) 17 (1.7) 1.06 (0.55, 2.04)
General disorders and administra- 552 (54.4) 469 (46.3) 1.17 (1.08, 1.28) 127 (12.5) 96 (9.5) 1.32(1.03, 1.70)
tion site conditions
Peripheral edema 350 (34.5) 245 (24.2) 1.43(1.24,1.64) 66 (6.5) 39(3.9) 1.69 (1.15, 2.49)
Pyrexia 139 (13.7) 158 (15.6) 0.88(0.71, 1.08) 27 (2.7) 27 (2.7) 1.00(0.59, 1.69)
Infections and infestations 698 (68.8) 768 (75.9) 0.91 (0.86, 0.96) 264 (26.0) 317 (31.3) 0.83(0.72, 0.95)
BKYV infection 59 (5.8) 104 (10.3) 0.57 (0.42,0.77) 8(0.8) 14 (1.4) 0.57 (0.24,1.35)
CMV infection 28(2.8) 137 (13.5) 0.20(0.14, 0.30) 2(0.2) 13(1.3) 0.15(0.03, 0.68)
Nasopharyngitis 110 (10.8) 118 (11.7) 0.93(0.73, 1.19) 37 (3.6) 42 (4.2) 0.88(0.57, 1.36)
Upper respiratory tract infection 85 (8.4) 104 (10.3) 0.82(0.62, 1.07) 39 (3.8) 33(3.3) 1.18 (0.75, 1.86)
Urinary tract infection 259 (25.5) 287 (28.4) 0.90(0.78, 1.04) 58(5.7) 78(7.7) 0.74 (0.53, 1.03)
Investigations 463 (45.7) 439 (43.4) 1.05(0.96, 1.16) 92 (9.1) 94 (9.3) 0.98(0.74, 1.28)
Increased blood creatinine 175 (17.3) 159 (15.7) 1.10(0.90, 1.34) 28(2.8) 29 (2.9) 0.96 (0.58, 1.61)
Metabolism and nutrition disorders 752 (74.2) 725 (71.6) 1.04(0.98, 1.09) 137 (13.5) 147 (14.5) 0.93(0.75, 1.15)
Diabetes mellitus 139 (13.7) 127 (12.5) 1.09(0.87,1.37) 13(1.3) 10 (1.0) 1.30(0.57, 2.95)
Hypercholesterolemia 103 (10.2) 61 (6.0) 1.69(1.24,2.28) 11(1.1) 10 (1.0) 1.10(0.47, 2.57)
Hyperglycemia 143 (14.1) 148 (14.6) 0.96(0.78, 1.19) 12(1.2) 9(0.9) 1.33(0.56, 3.14)
Hyperkalemia 170 (16.8) 186 (18.4) 0.91(0.76, 1.10) 9(0.9) 13(1.3) 0.69 (0.30, 1.61)
Hyperlipidemia 136 (13.4) 75(7.4) 1.81(1.38,2.37) 15(1.5) 19 (1.9) 0.79 (0.40, 1.54)
Hypocalcemia 110 (10.8) 99 (9.8) 1.11(0.86, 1.43) 9(0.9) 3(0.3) 2.99(0.81, 11.03)
Hypokalemia 150 (14.8) 87 (8.6) 1.72(1.34,2.21) 11(1.1) 8(0.8) 1.37(0.55, 3.40)
Hypomagnesemia 134 (13.2) 169 (16.7) 0.79 (0.64, 0.98) 7(0.7) 13(1.3) 0.54(0.22,1.34)
Hypophosphatemia 190 (18.7) 168 (16.6) 1.13(0.93,1.36) 7(0.7) 6(0.6) 1.16 (0.39, 3.45)
Metabolic acidosis 77 (7.6) 101 (10.0) 0.76 (0.57, 1.01) 7(0.7) 10 (1.0) 0.70(0.27, 1.83)
Nervous system disorders 311 (30.7) 344 (34.0) 0.90(0.80, 1.02) 61 (6.0) 67 (6.6) 0.91(0.65, 1.27)
Headache 136 (13.4) 116 (11.5) 1.17 (0.93, 1.48) 28(2.8) 24 (2.4) 1.16 (0.68, 1.99)
Tremor 102 (10.1) 145 (14.3) 0.70(0.55, 0.89) 4(0.4) 14 (1.4) 0.29 (0.09, 0.86)

(Continues)
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TABLE 6 (Continued)
Month 24 Month 12 to Month 24
EVR + rCNI MPA + sCNI EVR+rCNI  MPA + sCNI
Preferred term, n (%) (N = 1014) (N =1012) Risk ratio (95% Cl) (N =1014) (N =1012) Risk ratio (95% Cl)
Psychiatric disorders 207 (20.4) 246 (24.3) 0.84(0.71, 0.99) 18 (1.8) 26 (2.6) 0.69 (0.38, 1.25)
Insomnia 100 (9.9) 138 (13.6) 0.72(0.57,0.92) 8(0.8) 9(0.9) 0.89(0.34, 2.29)
Renal and urinary disorders 497 (49.0) 487 (48.1) 1.02 (0.93, 1.11) 96 (9.5) 92 (9.1) 1.04 (0.79, 1.37)
Hematuria 110 (10.8) 114 (11.3) 0.96 (0.75, 1.23) 19 (1.9) 14 (1.4) 1.35(0.68, 2.69)
Proteinuria 143 (14.1) 71(7.0) 2.01(1.53,2.64) 23(2.3) 17 (1.7) 1.35(0.73, 2.51)
Respiratory, thoracic, and medias- 302 (29.8) 306 (30.2) 0.99 (0.86, 1.13) 77 (7.6) 73(7.2) 1.05(0.77,1.43)
tinal disorders
Cough 86 (8.5) 104 (10.3) 0.83(0.63, 1.08) 19 (1.9) 24 (2.4) 0.79 (0.44, 1.43)
Vascular disorders 426 (42.0) 397 (39.2) 1.07 (0.96, 1.19) 69 (6.8) 67 (6.6) 1.03(0.74, 1.42)
Hypertension 241 (23.8) 233(23.0) 1.03(0.88, 1.21) 27 (2.7) 34 (3.4) 0.79 (0.48, 1.30)

AEs, adverse events; BKV, BK virus; Cl, confidence interval; CMV, cytomegalovirus; EVR, everolimus; MPA, mycophenolic acid; rCNI, reduced-expo-

sure calcineurin inhibitor; sCNI, standard-exposure calcineurin inhibitor.

Bold values represent statistically significant between-arm differences based on relative risk.

24 eGFR was lower in patients receiving EVR + rCNI (-2.3 mL/min
per 1.73 m?), the difference was not clinically relevant. In general,
>40% of patients in both treatment arms had eGFR <50 mL/min per
1.73 m? at months 12 and 24. Mean eGFR in the EVR + rCNI arm
at month 24 in TRANSFORM (52.6 mL/min per 1.73 m?) was com-
parable to that observed at 2 years in the A2309 study (52.2 mL/
min per 1.73 m?).}> The absence of renal function benefit with the
EVR + rCNI regimen could be partly explained by the fact that a
large proportion of patients did not attain the recommended CNI
target range in the EVR + rCNI arm. Poor adherence to protocol-
defined CNI target ranges could be attributed to the widely differ-
ent local center practices in using EVR-based immunosuppression
in combination with reduced-dose TAC or CsA. Results from the
SYMPHONY trial indicated that adhering to lower predefined drug
levels is challenging in the clinical setting.lz'13 TRANSFORM was the
first study to aim for a TAC C; of 2-5 ng/mL for months 3-6 and
2-4 ng/mL beyond month 6 in combination with EVR, which were
lower than those used in earlier studies such as US92.1” The CsA G
in TRANSFORM in the early posttransplant period were also lower
than those in the A2309 study,14 These stringent recommendations
for CNI C, reduction in TRANSFORM could have led to poorer
CNI adherence and suboptimal renal function benefit. In this con-
text, exposure-response analyses from the A2309 and US92 stud-
ies showed that among patients with EVR C; of 3-8 ng/mL, renal
dysfunction (low [<30 mL/min per 1.73 m?] or decreased eGFR) was
highest with month 24 CsA C; 2100 ng/mL and month 12 TAC C,
>5 ng/mL, respectively.?%%> Given the limitation with adherence to
protocol-defined CNI levels, we suggest that recommendations for
CNI adherence in clinical practice should be based on actual drug
concentrations instead of protocol-defined levels.

The occurrence of most AEs at month 24 was consistent with the
known safety profiles of EVR, MPA, and CNIs.*>" Given the high im-
munosuppression load in the early posttransplant period, AEs were
more frequent in the first 12 months in both arms. In line with the

month 12 findings, the incidence of AEs leading to study drug discon-
tinuation was higher in the EVR + rCNI arm, whereas the incidence of
AEs leading to dose adjustment was higher in the MPA + sCNI arm.?
A similar trend toward higher discontinuation due to AEs with the
EVR + rCNI regimen was observed in the A2309 study at month 24.1
This trend indicates a general tendency toward discontinuing EVR or
switching to standard CNI more readily than adjusting EVR dose to
manage related AEs.%?

Consistentwith previousstudies, the EVR +rCNIregimen offeredsig-
nificant protection from viral infections up to 24 months,141%17-20.22.26.36
thereby confirming the antiviral effect of EVR even in the presence of
TAC levels above target range. Of interest, the CMV incidence was also
significantly lower with EVR + rCNI in high-risk (D+/R-) patients. In a
recent study in D+/R- patients, EVR + rTAC (3-5 ng/mL) did not signifi-
cantly reduce the CMV infection rate, but delayed infection onset and
showed a trend toward lower recurrence vs MPA + TAC (5-10 ng/mL)
or azathioprine + TAC (5-10 ng/mL).% The very high TAC C, of 5-15 ng/
mL in addition to potent induction therapy with rabbit antithymocyte
globulin and steroids in all 3 groups during the first 3 months could have
undermined the benefit of EVR in this study.

Because of its latency in the kidney, BKV commonly affects RTxRs
and can manifest with various renal complications such as interstitial
nephritis, gradual renal dysfunction, and BK-associated nephropathy.”
TAC-based immunosuppressive regimen is associated with a high risk
of BKV incidence, replication, and/or associated nephropathy.3’
Conflicting reports exist in the literature regarding the role of EVR
in preventing BKV infections, with some studies showing no or only
slight benefit of EVR.22%0 In this regard, it is interesting that the benefit
of significantly lower incidence of BKV infections in the EVR + rCNI
vs MPA + sCNI arm was maintained up to 2 years in TRANSFORM.
Whether this effect was a result of lower TAC exposure or a direct
effect of EVR on viral replication needs further investigation.

In daily practice, not all patients can be initiated or maintained on
the standard-of-care regimen. TRANSFORM, as the largest study in de
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TABLE 7 BKV-and CMV-related
information at month 24 (safety analysis 20 el ok MPA + sCNI
n (%) (N =1012), n (%)
set)
BKV-related information
Any BKV infection 103 (10.2) 154 (15.2)
BKYV infection with a urinary or serological sign 102 (10.1) 154 (15.2)
Clinical- or laboratory-indicated BKV infection 47 (4.6) 72 (7.1)
BKYV infection with organ involvement (histo- 17 (1.7) 25(2.5)
logical evidence)
CMV-related information
Clinical signs of CMV infection assessed 53(5.2) 132 (13.0)
CMV syndrome 18 (1.8) 59 (5.8)
Histological signs for CMV 2(0.2) 8(0.8)
Histological organ examination
Colon 3(0.3) 4(0.4)
Kidney 2(0.2) 7(0.7)
Liver 0(0.0) 0(0.0)
Lung 0(0.0) 0(0.0)
Other 2(0.2) 4(0.4)

BKYV, BK virus; CMV, cytomegalovirus; EVR, everolimus; MPA, mycophenolic acid; rCNI, reduced-
exposure calcineurin inhibitor; sCNI, standard-exposure calcineurin inhibitor.

TABLE 8 CMV events at month 24 by

baseline serology and prophylaxis status EVR + rCNI, MPA + SCNI,
(safety analysis set) N = 1014, n/M (%) N =1012, n/M (%) P value
CMV serology status at baseline (1)
Total 88/1014 (8.7) 225/1012 (22.2) <.0001
D+/R+ 39/509 (7.7) 128/518 (24.7) <.0001
D+/R- 30/151 (19.9) 60/139 (43.2) <.0001
D-/R+ 11/142(7.7) 19/147 (12.9) .1490
D-/R- 3/168(1.8) 8/168 (4.8) 1253
With prophylaxis (2)
Total 44/530 (8.3) 92/520 (17.7) <.001
D+/R+ 13/242 (5.4) 33/257(12.8) .004
D+/R- 24/128 (18.8) 45/103 (43.7) <.001
D-/R+ 4/71 (5.6) 8/79 (10.1) 312
D-/R- 2/67 (3.0) 5/64 (7.8) .219
Without prophylaxis (2)
Total 44/484 (9.1) 133/492 (27.0) <.001
D+/R+ 26/267 (9.7) 95/261 (36.4) <.001
D+/R- 6/23(26.1) 15/36 (41.7) 222
D-/R+ 7/71(9.9) 11/68 (16.2) 267
D-/R- 1/101 (1.0) 3/104 (2.9) .327

(1) P value for X2 test. (2) P value for Cochran-Mantel-Haenszel test.

CMYV, cytomegalovirus; D, donor; EVR, everolimus; M, number of evaluable patients; MPA, myco-
phenolic acid; R, recipient; rCNI, reduced-exposure calcineurin inhibitor; sCNI, standard-exposure
calcineurin inhibitor.

novo RTxRs to date, captured real-world evidence from 186 centers of the EVR + rCNI regimen to the current standard-of-care. The study
worldwide with widely differing experience levels in using EVR-based findings provided guidance on de novo use of EVR depending on initial

immunosuppression and unequivocally established the noninferiority transplant characteristics within the broad range of eligibility criteria,
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and regardless of donor type, induction agent, and CNI combination.
Nevertheless, exclusion of patients with high immunological risk and
inclusion of only =4% of black patients limit the generalizability of the
results. Furthermore, poor adherence to protocol-defined CNI C yield-
ing an overall compliance of =20% and absence of follow-up beyond
2 years are key limitations of the study. Given the open-label design, in-
troduction of investigator bias during the reporting of AEs and discon-
tinuation of study drugs cannot be excluded. The suboptimal adherence
to CNI target levels is a major limitation of our study, and conclusions
concerning the study endpoints including renal function and rejection
risk only apply to the drug exposure that was actually achieved.

In de novo RTxRs with low-to-moderate immunological risk, the
EVR + rCNI regimen is a valid alternative to the standard-of-care
regimen comprising MPA + sCNI, providing comparable antirejec-
tion efficacy, stable renal function, and low rates of mortality and
dnDSA, with an advantage of significantly reduced viral infections,

up to 2 years posttransplantation.
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