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Fig. 1. Cytomegalovirus (CMV)-free survival of mycophenolic acid
(MPA)-treated vs. everolimus-treated patients.
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Table 2: Toxicity profiles of immunosuppressive medications

Adverse effect Steroids CsA Tac mTORI MMF AZA
New-onset diabetes mellitus t 4 4 t

Dyslipidemias 1 + 11

Hypertension 1 11 i} ~
Osteopenia 4 4 (1) ﬁ’%‘
Anemia and leucopenia 1 1 4 -
Delayed wound healing 4 om
Diarrhea, nausea/vomiting ) +1

Proteinuria +1

Decreased GFR 1 1

AZA, azathioprine; CsA, cyclosporine A; GFR, glomerular filtration rate; MMF, mycophenolate mofetil; mTORi, mammalian target of
rapamycin inhibitor(s); Tac, tacrolimus.

4 indicates a mild-moderate adverse effect on the complication.

14 indicates a moderate-severe adverse effect on the complication.

(1) indicates a possible, but less certain adverse effect on the complication.
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Dominant mechanisms of immunosuppressant-related hyperglycaemia

Glucocorticoids Calcineurin Inhibitors

o

[ Insulin resistance \ [ Insulin hyposecretion \
y ; UN
" * Pancreas {%‘\
T o =0
J off

J Insulin gene expression
1 Islet cell apoptosis
A Islet cell vacuolation

T Lipolysis

A Triglycerides

1 Non-esterified fatty acids
T Central adiposity

1 Gluconeogenesis /
J Glycogen synthesis  /

¥ Glucose uptake 1 Visceral adiposity Islets of Langerhans
Enhanced insulin sensitivity Reduced glucagon, increased insulin Increased insulin

e
=
3
£\
=
i
s
E
=
=
5
S

Metformin Glitazones DPP4 Inhibitors, GLP1 Analogues Exogeqous Sulforylureas,
Insulin Glinides

Potential targeted treatment' OPYiONS . icu i o Tansousiaton 2017: 12 520 e28

HE PR ¥%

Co

SF BIEEMBREC £ 120K
==
5 NGT
5 2 05+ '

/\ z 0.5
a;-_ é 04+
?;_(: £ 031 &;ﬁ\
F 3 021 o
fiE S 01
[}

0.0+
B 5 5 o % 200
% Time after transplantation (months)

Number at risk

% NGT 638 466 17 35 0

IFG 217 183 127 15 0

IGT 313 237 125 27 0

PTDM 242 183 11 13 0

American Journal of Transplantation 2012; 12: 820-828




o

BHRIRISCVOV 2V E LIVS

No diabetes Diabetes

Percent of al
deaths

D0 It - RS Ot

Patient Survival and Cardiovascular Risk After Kidney
Transplantation: The Challenge of Diabetes
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W Acute rejection
[ Acute subclinical rejection
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The Natural History
of Chronic Allograft Nephropathy

Brian ). Nankivell, M,D., Ph.D., Richard J. Borrows, M.B., 8.Chir |
Caroline L-5. Fung, M.B., B.5., F.R.C.P.A., Philip J. O'Connell, M.B., B.5., Ph.D.,
Richard D.M. Allen, F.R.A.CS., and Jeremy R. Chapman, M.D., Ch.B 1 D [—I
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Table 2. Cumulative Kaplan-Meier Estimates of the Prevalence of Histologic
Diagnoses, According to the Time after Transplantation.

Histologic Diagnosis 1¥r 5¥r 10 Yr §
percent '§

Chronic allograft nephropathy i

Banff grade | 94.2 100.0 100.0 z

Banff grade Il or 1l 24.7 65.9 89.8 §
Calcineurin-inhibitor nephrotoxicity 76.4 93.5 96.8 §
Arteriolar hyalinosis 62.0 90.3 100.0
Striped fibrosis 332 68.3 87.3 —~-
Tubular microcalcification 427 67.2 78.5 100
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[==) Table 6: Local pathologists’ primary or secondary diagnoses for biopsies in the 6 clusters'
% Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluster § Cluster 6
Characteristic (N =94) (N = 40} (N = 49) N =14) IN=29) N=14)
% CAN (%) 53% 40% 54% 50% 62% 57%
Tx glomerulopathy (%) 5% 38% 21% 48% 6%
CNI toxicity (%) 45% 8% 21% 7% 41% 21%
Acute cellular rejection (%) 73% 17% 29% 3% 36%
O Ab-mediated rejection (%) 3% D) 13% 17% 7% 3% 7%
125 biopsies were not clustered; of these, 52% had local pathologists diagnosis of CAN, )
CAN, chronic allograft nephropathy: Tx, transplant: CNI, calcineurin inhibitor toxicity: Ab, antibody, ' Ameérican Joumal of Transplantation 2010: 10: 315-323
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g Figure 1: Cumulative incidence plot of DSA-detection in 61 Figure 2: Cumulative incidence plot of first antibody-
patients (red) with everolimus-based immunosuppression mediated rejection in 61 patients (red) with everolimus-based
% | compared to 66 patients (black) with cyclosporine-treatment immunosuppressi pared to 66 pati (black) with
‘ (log-rank: p = 0.048) cyclosporine-treatment (log-rank: p = 0.036).
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Nephrotoxicity
Medical AEs
Infection (bacteria, virus, fungus)

Malignancy
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Dominant mechanisms of immunosuppressant-related hyperglycaemia
f Insulin resistance \ [ Insulin hyposecretion \

Pancreas {

J Insulin gene expression
1 Islet cell apoptosis
1 Islet cell vacuolation

1 Lipolysis

1 Triglycerides

1 Non-esterified fatty acids
1 Central adiposity

J Glucose uptake 4 Visceral adiposity Islets of Langerhans

N Z N
| | I I

Enhanced insulin sensitivity Reduced glucagon, increased insulin Increased insulin

Metformin Glitazones DPP4 Inhibitors, GLP1 Analogues Exogenpus Sulfopy}ureas,
Insulin Glinides

Potential targeted treatment options
60 American Journal of Transplantation 2012; 12: 820-828
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Increased immunosuppressive vulnerability in elderly renal transplant recipients.
(Meier-Kriesche HU, et al. Transplantation. 69: 885, 2000)
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Kidney transplantation and the ageing immune system.

= Altered subset development
= Dacreased lymphoid precursors

F\

©°

Myeloid

o precursors

Ageing @

Lymphoid
precursors
—~I'—-e
Naive
Tcells
Thymus
= Thymic involution

= Decreased naive T cells

(McKay D, et al. Nat Rev Nephrol. 8, 700, 2012)

B cells

= Reduced function

= Blunted vaccine
responses

CD4* T cells

= Reduced function and
IL-2 production

= Dampened
costimulation

CD8* T cells
= Narrowing of repertoire
= More memory cells

Taes oa_lls

= Retain some
suppressive activity

= Altered repertoire
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CD4 Tcell: 1235
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effector?
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Pharmacokinetics and pharmacodynamics of immunosuppressive drugs
in elderly kidney transplant recipients.
(ShiYY, et al. Transplant Rev. 29, 224, 2015 )
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(Falck P, et al. Transplantation 86, 1379, 2008)
(Jacobson PA, et al. Am J Transplant. 12, 3326, 2012)
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(Tang JT, et al. Br J Clin Pharmacol. 83, 812, 2017 )
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Immunosuppression in the elderly renal allograft recipient: a systematic review.
(Montero N, et al. Transplant Rev. 30, 144, 2016)
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B &%l (OBV/PTV/r) 90 RARY2 (CSA)

PTV/r - CYP3A4/5TREIENS. ridCYP3A4RUBCRPOMEEREZET 5.
CYP3A, P-gp, BCRP, OATP1B1/1B3%ZEE &I 2EA L DHARINSEROMPREEEZ LR VIR ZNDH 20, AERHT+IBRRETS>T L&,
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A n AUCLE (EF/3EER) Cmax (fEF/FEfEF)
YY0ARYY 10 H[E 12{4.280 {3.656, 5.009) 0.825 (0.724, 0.940)
#o0UYLR 0.5 H[o 11 85.813J(67.875, 108.491) 4.267 (3.491, 5.216)
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