Kidney Transplantation

Late Conversion From Calcineurin Inhibitors

to Belatacept in Kidney-Transplant Recipients
Has a Significant Beneficial Impact on Glycemic
Parameters
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Background. Calcineurin inhibitors (CNIs) and steroids are strongly associated with new-onset diabetes after trans-
plantation, worsening of pre-existing diabetes, and cardiovascular events. We assessed the benefit of conversion from
CNI-based to belatacept-based immunosuppression in diabetic kidney-transplant (KT) recipients on glucose control and
cardiovascular risk factors. Methods. In this retrospective, noncontrolled single-study conducted between May 2016
and October 26, 2018, we recruited KT recipients converted from CNIs to belatacept at least 6 months after KT. The pri-
mary endpoint was the evolution of hemoglobin A1c (HbA1c) between baseline and after 6 months of treatment. Secondary
endpoints included modifications to antidiabetic drugs, other cardiovascular risk factors, and renal function. Results. One
hundred and three KT recipients were included. Of these, 26 (25%) had type 2 diabetes. The patients were either receiving
oral antidiabetic drugs (n = 21; 75%) or insulin therapy (n = 14; 54%). Overall HbA1c decreased significantly from 6.2 + 1
10 5.8 £ 1%, P < 0.001. In diabetic patients, HoA1c decreased from 7.2 + 1 to0 6.5 = 1%, P = 0.001. HbA1c significantly
decreased in the subgroup of patients with new-onset diabetes after transplantation and whether diabetes was controlled
at inclusion or not (ie, HA1c <7% or >7%). Moreover, no diabetic patient increased the number of oral antidiabetic drugs
and the dose of basal insulin was not statistically different from baseline to 6 months (16 international unit at baseline and 16
international unit at 6 mo, P = 1). One patient had to start treatment by insulin pump. During follow-up, the renal function,
body mass index, and hemoglobin level of all 103 patients remained stable, 2 patients presented acute cellular rejection,
and no patient suffered from graft loss. Conclusions. A late switch from CNI to belatacept was a valuable therapeutic
option for diabetic kidney recipients and substantially improved glycemic parameters.

(Transplantation Direct 2020;6: €517; doi: 10.1097/TXD.0000000000000964. Published online 24 December, 2019.)

ardiovascular events are a major cause of morbidity
and mortality following solid-organ transplantation.
In kidney transplantation, the cornerstone of the immuno-
suppressive regimen still relies on anticalcineurin inhibitors
(CNIs; ie, tacrolimus or cyclosporine A). CNIs and steroids
are strongly associated with new-onset diabetes after trans-
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plantation (NODAT) and cardiovascular events.'** Diabetes is
a serious complication that negatively impacts on graft- and
patient-survival rates.>® Moreover, NODAT is a risk factor of
cardiovascular events.” A study from the Brooklyn University
compared 40 kidney-transplant (KT) recipients with NODAT
to 38 non—diabetic-matched patients. After an average follow-
up of 9 years, patient survival was similar in the 2 groups, but
graft survival was lower in the diabetic group (relative risk
of graft loss at 3.72).% Other risk factors for NODAT have
been reported in the literature such as recipient age, obesity, 3-
blocker use, albuminuria, high blood pressure (BP), and high
renal-resistive index.”!

An ideal immunosuppressive drug should maintain good
immunosuppression but also reduce nephrotoxicity and
cardiovascular side-effects, such as diabetes. In this con-
text, belatacept has emerged as a preferred treatment.!’!?
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Belatacept is a fusion protein that blocks the cluster of differ-
entiation (CD)80/86-CD28 costimulation pathway between
antigen-presenting cells and effector T cells.!> The use of
belatacept after kidney transplantation was approved by
the US Food and Drug Administration after the Belatacept
Evaluation of Nephroprotection and Efficacy as a First-Line
Immunosuppression Trial (BENEFIT) and the BENEFIT-
Extended Criteria Donors (BENEFIT-EXT) trials.'*1¢

Although belatacept has been associated with a higher glo-
merular filtration rate (GFR) compared with CNI-based ther-
apy, its real benefit to reduce diabetes remains to be clarified.
In a previous smaller retrospective cohort study, we reported
that conversion to belatacept was associated with reduced
hemoglobin Alc (HbAT1c) levels in diabetic patients.!” In the
present study, we assessed the benefit of belatacept on glyce-
mic parameters and other cardiovascular risk factors in our
cohort of KT recipients.

MATERIALS AND METHODS

Study Population

All patients were followed-up during post—kidney trans-
plantation in our university hospital. This retrospective non-
controlled study included KT recipients aged >18 years and
undergoing conversion from CNI- to belatacept-based immu-
nosuppression between May 2016 and October 26, 2018.
Conversion was conducted to avoid sustained CNI nephro-
toxicity in the setting of allograft dysfunction, whatever the
initial cause of it. Among these patients, we focused on all
type 2 diabetes (NODAT or pre-existing diabetes) recipients
that had received insulin therapy and/or oral antidiabetics
(OAD) at the time of conversion. We excluded patients con-
verted during the first 6 months post-KT. All patients gave
their informed and written consent.

Immunosuppressive Protocol

Initiation of belatacept consisted of 1 intravenous injection
on day 1, a second injection on day 14, a third on day 28, and
then 1 injection every 4 weeks. Each belatacept injection was
dosed at 5 mg/kg. During the first month of belatacept treat-
ment, patients still received CNIs at the same dose preceding
belatacept initiation. After the third belatacept injection, the
dose of CNIs was halved for 4 weeks and then finally inter-
rupted after 8 weeks. For patients with a history of acute anti-
body-mediated rejection before the switch or a high level of
sensitization, the dose of CNIs was halved after 4 weeks and
was then continued. Apart from belatacept, standard immu-
nosuppressive therapy consisted of either on mycophenolate
mofetil (1g/d) or mammalian target of rapamycin inhibitor
(everolimus aiming at trough levels between 6 and 8ng/mL)
or tacrolimus (trough concentration target 3—5 ng/mL after 1
mo post-transplantation) or cyclosporine A (peak concentra-
tion target 300-500ng/mL after 1 mo post-transplantation).
Blood and urine samples were monitored monthly. HbAlc
dosage was assessed at month 6 post—belatacept conversion.

Study Design

The hospital’s electronic medical records were used to col-
lect demographic data on recipients and donors. We collected
clinical and biological data at baseline and at 6 months. We
collected data on comorbidities when available. All medi-
cal data were collected from our database (CNIL [French

www.transplantationdirect.com

national committee for data protection] approval number
1987785v0).

NODAT was defined in our study as patients with ran-
dom glucose level 2200 mg/dL (11.1 mmol/L) and/or HbAlc
levels >6.5% and/or the need of diabetes medication post-
transplantation. A diagnosis of cardiac disease was based on
a history of rhythmic, ischemic, or hypertensive cardiopathy.
Peripheral vascular disease consisted of obliterative arterio-
pathy of the lower limbs or carotid-artery stenosis based on
a Doppler ultrasound. Dyslipidemia was defined as total cho-
lesterol >2 g/L. Sleep apnea was diagnosed based on polysom-
nography. A body mass index (BMI) of 25-29.9 kg/m? defined
overweight patients; obesity was defined as a BMI of >30kg/
m?. Diabetic retinopathy was assessed by an ophthalmologic
annual evaluation. Diabetic neuropathy was assessed in a
clinical examination. We used the Chronic Kidney Disease
Epidemiology Collaboration equation to estimate GFR.'

Data from diabetic treatments were collected at baseline
and at 6 months after switching to belatacept: that is, the use
and quantity of basal insulin, the use of fast insulin, the use of
an insulin pump, and/or the intake of OADs.

Late conversion to belatacept was considered when the
time between transplantation and the switch was performed
at least 6 months after transplantation. Controlled diabetes
was defined as a HbAlc strictly <7% during the 6 months
before conversion.

Endpoints

The primary endpoint was the evolution of HbAlc rate
between the first day of belatacept initiation (baseline) and
month 6 postinitiation. Secondary endpoints assessed modi-
fications to antidiabetic drugs during the follow-up for dia-
betic patients and the evolution of cardiovascular risk factors
(BP, antihypertensive treatments, BMI, hypercholesterolemia,
renal function: GFR and albuminuria) for all the switched
patients.

Statistical Analyses

Symmetrically distributed variables are shown as their
means = standard deviations. For a heterogeneous distribu-
tion, variables are shown as the median [interquartile range].
Categorical variables are expressed as a percentage. Student’s
t test or the Mann—Whitney U test was used to compare con-
tinuous variables. The y? test was used to compare categorical
variables. A pairwise comparison was used between pairs of
proportions with correction for multiple testing for categor-
ical variables between baseline and month 6. A P value of
<0.05 was considered to be statistically significant. Analyses
were performed using R software.

RESULTS

Recipients’ Characteristics

Between May 2016 and October 26, 2018, 112 CNI-
treated KT recipients were converted after transplantation
to receive belatacept for nephroprotection. Of those patients,
we included 103 patients in our analyses. Nine patients were
excluded because of belatacept conversion occurred dur-
ing the first 6 months post-KT. Two of them were diabetic
(Figure 1). Baseline characteristics at inclusion are summa-
rized in Table 1. Of these recipients, 26 (25%) had type 2
diabetics, of which 21 (75%) were treated by OAD and 14
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Conversion from CNI to belatacept between January 2016

and November2018
- Overalln=112

- Treated type 2 diabetes at baseline n= 28

Conversion before 6 months post kidney transplantation:
- Overaln=9
- Treated type 2 diabetes n=2

Caonversion after 8 months post kidney transplantation:

- Overaln = 103
- Treated type 2 diabetes n = 26

FIGURE 1. Study flow chart. CNI, calcineurin inhibitors.

(56%) were treated by insulin therapy. Eleven (11% and
42% of the diabetic patients) had pre-existing diabetes
before transplantation and 15 (15% and 58% of the diabetic
patients) had NODAT. NODAT occurred at a median time
of 3 [0.2-73] months post-KT. Twenty-six (25%) patients
received a kidney from a living donor, 69 patients (67 %) from
a brain-dead donor, and 6 patients (6%) from a donor after
cardiovascular death. The median follow-up period was 54
[11-242] months after kidney transplantation. Conversion to
belatacept occurred at a median of 40 [6-398] months post-
transplantation. The median follow-up period after switching
to belatacept was 13 [7-37] months.

Diabetic nephropathy was the cause of end-stage renal
disease in 7 patients (7%). Other main nephropathies were
polycystic kidney disease for 17 patients (17%) and hyper-
tensive nephropathy for 6 patients (5.8%). Regarding BMI,
36 patients were overweight (34.9%) and 20 were obese
(19.4%). At the time of initiating belatacept, 96 patients were
receiving tacrolimus (93.3%), 7 received cyclosporine (6.7%),
and 22 were still receiving corticosteroids (21.3%) at a dose
of 5 mg of prednisolone per day. Indications of steroid main-
tenance were acute rejection and high degree of sensitization.
Tacrolimus blood trough level was monitored to be between 3
and 5 ng/mL. The induction therapy consisted of thymoglobu-
lin for all patients. The dose of cyclosporine and everolimus
did not change during the follow-up.

At the time of inclusion, mean estimated GFR was 45 =
23 mL/min/1.73 m?, 38 (37%) patients had microalbuminuria
(albuminuria between 30 and 300 mg/L on urine sample), and
20 (19%) had macroalbuminuria (albuminuria over 300 mg/L
on urine sample). Forty-four patients (43%) were receiving
statins for hyperlipidemia.

Hemoglobin level was stable between inclusion and month
6:127 = 17g/dL and 128 =+ 15 mg/dL, respectively.

Improvement to Diabetes at 6 Months
Post-belatacept

Only 2 patients remained on low-dose tacrolimus after ini-
tiating belatacept because of a history of antibody-mediated

rejection (1 was diabetic). Baseline treatments of diabetic
recipients are summarized in Table 2. Decrease of HbAlc
was assessed at 6 months. In the entire cohort, HbAlc
decreased significantly from 6.2 = 1 to 5.8 = 1%, P < 0.001. In
diabetic patients, HbAlc decreased from 7.2 = 1 to 6.5 = 1%,
P = 0.001 (Figure 2). Seventy-seven patients were nondiabetic
and HbA 1c data were available for 74 of them. In these patients,
HbA1c also decreased from 5.5 = 0.5 to 5.4 = 0.4, P = 0.008.

Results for diabetes and HbAlc were assessed in the dif-
ferent subgroups (Figure 3). We considered that the duration
of diabetes may have impacted on improvements to HbAlc
after CNI withdrawal and the initiation of belatacept: thus,
we focused the analyses on pre-existing diabetes and NODAT.
The HbAlc in the group of patients with pre-existing diabe-
tes before kidney transplantation (n = 11) was 7.5 = 1.2 at
inclusion and significantly decreased to 7.1 = 1.4 at 6 months
(P = 0.05). In the group of patients with NODAT (n = 15),
HbA1c decreased also significantly from 6.9 = 1.4 at inclusion
to 6.0 = 1.0 at 6 months (P = 0.003).

The initial control of diabetes at inclusion may also be a
confounding factor. We separated patients’ data according to
an initial HbAlc of <7% or strictly >7% (Figure 3). In the
group of patients with HbAlc <7 % at inclusion (n = 13),
HbA1c decreased significantly from 6.2 = 0.5 at inclusion to
5.7 = 0.4 after 6 months (P = 0.005). In the group with uncon-
trolled diabetes at inclusion, that is, HbAlc >7% (n = 13),
Hbal1C decreased from 8.4 = 0.9 at inclusion to 7.4 = 1.5 at
6 months (P = 0.029).

Finally, we hypothesized that a reduction in HbAlc may
be indirectly due to a more frequent antidiabetic drug use
or a difference in hemoglobin levels between baseline and 6
months. Ten patients (39%) diminished or discontinued anti-
diabetic drug usage at 6 months, and no diabetic patient had
to increase the number of OAD drugs. The dose of basal insu-
lin was not statistically different from baseline to 6 months
(16.36 international unit at baseline and 16.36 international
unit at 6 mo, P = 1). One patient had to start treatment by
insulin pump. OAD consisted mainly of metformin for 7
patients and sitagliptin for 15 patients. The mean dose of
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Baseline characteristics of kidney recipients (n = 103)

Age (y) 58 + 14
Female gender (%) 33 (32)
Diabetes before transplantation (%) 11(11)
NODAT (%) 15 (15)
First transplantation 93 (90)
Late switch? (%) 103 (100)
Living donor (%) 26 (25)
DBD (%) 69 (67)
DCD (%) (6)
Immunosuppressive regimen
Tacrolimus (%) 96 (93)
Cyclosporine (%) 7(7)
Steroids (%) 22 (21)
AHD regimen
Total AHD (%) 90 (88)
>1 AHD (%) 79 (70)
Beta blockers (%) 50 (45)
ACE inhibitors (%) 7(6)
Angiotensin Il antagonists (%) 51 (46)
Loop diuretics (%) 29 (26)
Thiazide diuretics (%) 44
Calcium-channel blockers (%) 35 (31)
Alpha-2 adrenergic receptor agonists (%) 12 (11)
Comorbidities
Diabetes mellitus (%) 26 (25)
Glomerular filtration rate (mL/min) 45+ 23
Microalbuminuria (%) 38 (37)
Macroalbuminuria (%) 20 (19)
BMI (kg/m?) 26+5
Sleep apnea (%) 8(7)
Cardiac disease (%) 20 (19)
Peripheral vascular disease (%) 11011
Dyslipidemia (%) 43 (42)
Diabetic retinopathy (%) 33
Diabetic neuropathy (%) 22

4Conversion to belatacept at least 6 mo after transplantation.

Plus minus values are means =+ standard deviation.

ACE, angiotensin-converting enzyme; AHD, antihypertensive drugs; BMI, body mass index;
DBD, donor after brain death; DCD, donor after cardiac death; NODAT, new-onset diabetes after
transplantation.

metformin was 1535mg/d at baseline and 1485 mg/d at 6
months. The mean dose of sitagliptin was 63 mg/d at baseline
and at 6 months.

During follow-up, the renal function, BMI, and hemoglobin
level of the 103 patients remained stable (see below).

Cardiovascular Comorbidities

In our analyses, we assessed the evolution of other cardio-
vascular risk factors and the potential impact of a switch to
belatacept and/or CNI discontinuation. When assessed in our
entire cohort, BMI did not differ at inclusion and 6 months
(26 = 6 versus 26 = 6 kg/m?, respectively). In subgroup analy-
ses, the BMI remained similar in the diabetic group and non-
diabetic group. Arterial BP was also similar at inclusion and
at month 6, that is, mean systolic BP 137 = 25 versus 151 =
134 mmHg, and mean diastolic BP was 80 = 16 versus 79 =
12 mmHg, respectively, P = 0.8 and P = 0.16. Yet, the number
of antihypertensive drugs was similar between inclusion and
month 6: 2 [0-6] different drugs and 88% of patients treated.
Thirty-two patients (31%) were receiving statins at inclusion
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Diabetes treatment at baseline and 6 mo after the intro-
duction of belatacept (n = 26)

Baseline M6 P
Insulin therapy regimen
Basal insulin, n (%) 13 (50) 13 (50) 1.00
Basal insulin units (Ul) 17 +20 16+19 1.00
Fast insulin, n (%) 10 (38) 6 (23) 0.09
OAD regimen
Total OAD, n (%) 20 (76) 18 (69) 0.52
>1 0AD, n (%) 13 (50) 11 (42) 0.78
Metformin, n (%) 7 (26) 7 (26) 1.00
DPP4 inhibitors, n (%) 15 (58) 13 (60) 0.58
Glinides, n (%) 6 (23) 5(19) 1.00
Sulfamides, n (%) 5(19) 5(19) 1.00
GLP-1 analogs, n (%) 2(8) 2(8) 1.00

Plus minus values are means =+ standard deviation.
DDP4, dipeptidyl peptidase-4; GLP-1, glucagon-like peptide-1; OAD, oral antidiabetic drug.

and 33 (32) at 6 months. At inclusion, 38 patients (37%) had
microalbuminuria and 20 (19.4%) had macroalbuminuria. At
month 6, 42 patients (40.7%) had microalbuminuria and 18
(17.4%) had macroalbuminuria. These differences were not
significant (P = 0.67 and P = 0.86, respectively).

Safety

All patients and grafts survived at 6 months. Two patients
experienced acute cellular rejection (class IV of the 2013 Banff
classification) after the switch to belatacept. One was grade 1A
and 1 was grade II. Both were treated with high doses of intra-
venous corticosteroids and antithymocyte globulin treatment
was needed for 1 patient. Both were maintained on oral ster-
oids. These 2 patients recovered their basal renal function after
rejection treatment. None of them were diabetic. No patient
suffered from antibody-mediated rejection. Renal function did
not improve at 6 months (mean estimated GFR was 45 = 23
before and 45 + 19 mL/min/1.73 m2 at 6 mo after conversion).

DISCUSSION

In this single-center study, we found that conversion from
CNI- to belatacept-based immunosuppression was associated
with a significant improvement in HbA1C for treated type 2
diabetic patients. The HbA1c¢ improvement was also observed
in nondiabetic patients but this result was not clinically rel-
evant. We may argue a specific effect of the belatacept on top
of CNI withdrawal benefit regarding this differential effect.
Medicoeconomic studies showed a benefit of antidiabetic
drugs of HbAlc decrease above 0.5%. Previous findings from
the Diabetes Control and Complications Trial/Epidemiology
of Diabetes Interventions and Complications studies suggest
that a 10% decrease in HbAlc levels could lead to a 39%
reduction of retinopathy progression and 25% reduction in
microalbuminuria onset in type 1 diabetes.” In the strategy
of belatacept conversion plus CNI withdrawal we studied, we
showed a relative decrease of 9.7 % of HbAlc in KT diabetic
patients (from 7.2% to 6.5%).

CNI agents (and mainly tacrolimus) remain the corner-
stone of solid-organ transplantation immunosuppression
regimens worldwide.?® Tacrolimus has been associated with a
decreased risk of acute rejection and improved long-term graft
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FIGURE 2. Improvement in HoA1c at 6 mo post—belatacept conversion. Box plots represent HbA1c percentage at inclusion for each patient
and at 6 mo. Black lines represent the average. *P < 0.05 as compared with inclusion. HbA1c, hemoglobin A1c.

survival."* However, tacrolimus is also known to be associated
with 2 major dose-dependent side-effects: nephrotoxicity and
NODAT.?"-?3 Belatacept has emerged as an interesting alter-
native to CNIs to avoid these complications, but only a few
randomized studies have compared tacrolimus to belatacept
in the setting of kidney transplantation.?**

Several mechanisms have been described to explain the
effect of CNIs on diabetes. First, in vitro, it has been shown
that beta cells have diminished insulin secretion when they are
exposed to CNIs.?* Moreover, tacrolimus decreases the num-
ber of basal insulin secretion cells and the glucose-induced
release of insulin by pancreatic beta cells by inhibiting
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glucokinase activity.”’=° Another assumed mechanism is that
CNIs directly induce beta-cell apoptosis and reduce cellular
proliferation of beta cells.?' In addition, CNIs induce insulin
resistance by stimulating endocytic removal of glucose trans-
porter type-4 from the cell membranes of adipocytes and mus-
cle cells.3233

Even if the effects of CNIs (and specifically tacrolimus)
to impair insulin secretion and insulin resistance are well
described in the literature, few data confirm their involvement
in the development of NODAT or the worsening of pre-exist-
ing type 2 diabetes. In the SYMPHONY study, no statistical
difference in the antidiabetic treatments between different
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FIGURE 3. Evolution of HoA1c at postswitch from CNI to belatacept at 6 mo in the subgroup analyses. Box plots represent the HoA1c
percentage at inclusion for each patient and at 6 mo. A, Patients with pre-existing diabetes before kidney transplantation. B, Patients with new-
onset diabetes after transplantation. C, Patients with controlled diabetes at inclusion (HbA1c <7%). D, Patients with uncontrolled diabetes at
inclusion (HbA1c >7%). CNI, calcineurin inhibitors; HbA1c, hemoglobin Alc. *P < 0.05.
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groups was found, that is, a standard dose of cyclosporine, a
low dose of cyclosporine, a low dose of tacrolimus, or a low
dose of sirolimus.*

A recent Cochrane meta-analysis reported that patients
receiving a belatacept immunosuppressive regimen at post-
transplantation had a lower risk of developing NODAT com-
pared with those receiving CNI-based immunosuppression.>*
Data were collected from 4 randomized studies that included
1049 patients. The analysis showed there were 50 per 1000
cases of NODAT in the belatacept group compared with
67.2 per 1000 in the CNI group (relative risk = 0.61 [95%
confidence interval] 0.40-0.93). In these studies, belatacept
was given immediately at post-transplantation. No study (to
date) has specifically evaluated the fate of diabetes after a late
switch from CNI to belatacept in diabetic KT recipients.

The effect of these strategies on glycemic parameters may
be explained by the withdrawal of CNIs rather than a specific
benefit of belatacept, although some data suggest both impli-
cations. Yet, we may hypothesize that the improvement in
glucose metabolism may be due to the direct effect of belata-
cept. Many studies on animals have assessed the effects of glu-
cose metabolism by discontinuing tacrolimus. Trifianes et al?®
reported a reversible effect on gluco-lipotoxicity when tacroli-
mus was stopped in Zucker rats. Recently, Jin et al*® published
a study on tacrolimus-induced diabetes in rats. They admin-
istered tacrolimus for 3 weeks and assessed de novo diabe-
tes. Tacrolimus was then continued, withdrawn, or replaced
by CTLA4-Ig (1 or 2mg/kg) for an additional 3 weeks.
Tacrolimus withdrawal improved pancreatic islet dysfunction
compared with the group that remained on tacrolimus. The
administration of belatacept was not diabetogenic compared
with the control group that had no immunosuppressive ther-
apy. These authors showed that oxidative stress, apoptotic cell
death, and infiltration of macrophages decreased with tacroli-
mus withdrawal. Interestingly, they showed that CTLA4-Ig
conversion further reduced those improvements. This may be
explained by the CD-86 playing a role in insulin resistance via
its interaction with the adiponectin axis.?”

In our subgroup analysis, we found improved HbAlc
mainly occurred in patients with uncontrolled type 2 diabetes.

One strength of our study was to assess the decrease of
HbA1c¢ with no difference in treatment, BMI, renal function,
and hemoglobin level between baseline and 6 months after con-
version, considering those factors as potential confusion factors.

KT recipients converted to belatacept come to a medical
structure every month and have an increase medical surveil-
lance which may impact diabetes management. However, KT
recipients included in our study were converted to belatacept
to avoid CNI nephrotoxicity, but not because of metabolism
or glucose abnormalities.

The secondary outcomes of this study were to assess the
evolution of metabolic and cardiovascular risk factors after
a switch to belatacept in the general transplant population.
In our cohort, at 6 months, we did not find any improve-
ment in BMI, renal function, proteinuria, arterial BP, or a
decrease in antihypertensive or cholesterol-lowering drugs.
In 2011, Vanrenterghem et al*® reported that the BENEFIT
and BENEFIT-EXT cohorts at 1 year had improved systolic
BP (from 6 to 9 mmHg), mean diastolic BP (from 3 to 4
mmHg), and serum lipids in patients receiving a belatacept
regimen. In contrast, we did not include our 1-year results
because the median follow-up was only 10.9 months after the
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belatacept switch and not enough patients could be included
in this analysis. We did not assess serum lipid at 6 months
in our cohort due to missing data. Yet, many studies suggest
a potential reduction in cardiovascular risk factors and arte-
rial stiffness.>**' Based on the BENEFIT cohort, some authors
have estimated a 20% long-term reduction in major adverse
cardiac events in belatacept-treated patients compared with
those receiving CNIs.*

To summarize, our results suggest that a late switch from
CNI to belatacept in type 2 diabetic KT recipients is a safe
and effective strategy to improve diabetic parameters and/or
decrease antidiabetic drug use at 6 months. However, in this
small cohort of diabetic patients, belatacept-based immuno-
suppression failed to show advantages regarding other meta-
bolic parameters.
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