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Conflits intérêts

• Honoraire consultance / advisory board:

– Astra Zeneca (Evusheld)

– Hansa (Inflimidase)

• Aucun en rapport avec thématique traitée 
dans cette présentation



DEFINITION
Diabète post greffe



Définition

• NODAT: New Onset Diabetes After Transplantation

• PTDM: Post-Transplant Diabetes Mellitus

• 90% des transplantés rénaux ont une 
hyperglycémie transitoire les premières semaines 
post-greffe qui ne doit pas être étiquetée de 
Diabète post-greffe

« Proceedings From an International Consensus Meeting on 
Posttransplantation Diabetes Mellitus: Recommendations and Future 

Directions » ; American Journal of Transplantation , 2014

ADA, Diabetes Care, 2022



PHYSIOPATHOLOGIE
Diabète post greffe



Mécanismes « dérégulation » glycémique IRC

C. Kovesdy, Am J Kidney Dis 52:766-777



Physiopathologie PTDM

m
TO

R
in

h
ib

it
o

rs

B. Vergès ; Diabetes research and clinical practice ; 2015 Yates et al ; American Journal of Transplantation ; 2012



Histoire naturelle du diabète

Diabète de type 2 PTDM

Alejandro et al. ; Molecular Aspects of Medicine ; 2015 

Poids

Insulino-résistance
Glucose

Masse C. b

Greffe



Incidence cumulée de diabète avant et 
après greffe rénale

Woodward et al. ; AJT ; 2003



EPIDEMIOLOGIE
Diabète post greffe



Incidence du NODAT

Yates et al ; American Journal of Transplantation ; 2012=> Incidence : 9 à 39%

Jenssen et al; Nature Reviews Endocrinology ; 2019 



Effets délétères associés avec le NODAT

A. Sharif et al ; Nat Rev Nephrol ; 2012



Cosio et al. ;  Kidney International ; 2005

IFG (58)

PTDM (63)

Normoglyc (350)

N=490
Log-rank: p<0.0005

N=1811
Log-Rank : p=0.04 

Evénements cardio-vasculaires

Mortalité post-greffe

Cosio et al. ;  Kidney International ; 2002

analyses in the current era to compare our findings to. It is

possible that earlier detection and improved management of

AR in the current era, including improved immunosuppression

and prophylaxis for infection, have led to a decrease in the

morbidity previously associated with AR. The need to consider

patient outcomes after transplant failure has been highlighted

in a number of studies (30–32) and is further justified by the

fact that transplant failure is now a leading cause of dialysis

initiation in the United States (3).

We found that the incidence of NOD in the current era

surpassed that of AR (14 versus 10%, respectively). The tempo-

ral rise in the incidence of NOD, coupled with the dramatic

decrease in AR, suggests that the reduction of AR attributable

to changes in immunosuppression has been achieved at a cost

of increased NOD. This may in part explain why recent anal-

yses have failed to show an improvement in long-term graft

survival despite the reduction in AR (2). Consistent with other

analyses (35,36), we found that both tacrolimus and sirolimus

were associated with NOD. In addition, the changing demo-

graphics of transplant recipients (e.g., increased transplantation

of older patients) may contribute to the rise in NOD. Similar to

other analyses (9,37,38), we were able to identify a number of

factors associated with NOD. Better methods to predict NOD

before transplantation and development of targeted strategies

to decrease the incidence of this complication are needed.

We defined NOD from Medicare claims data according to

previously published and validated methods (9,15–19). It is

important to note that that this criterion is not the same as the

“gold standard” established by the American Diabetes Associ-

ation and World Health Organization, which requires labora-

tory results and patient symptoms (26,27) that are not available

in the US Renal Data System. The definition used in this study

has been validated in a number of studies that consistently

found a high level of accuracy and concordance between cases

that were identified by this method and the American Diabetes

Association/ World Health Organization criteria (16,18,19). Our

definition has a sensitivity of 0.75, a specificity of 0.97, and a

positive predictive value of 0.88 compared with self-reported

diabetes (16).

When interpreting the results of this study, readers should

consider the inherent limitations of retrospective analyses of

administrative data sets, including nonrandom assignment of

patients to different immunosuppression protocols and possi-

bly a reporting bias of posttransplantation complications. The

study involved American patients who had Medicare as the

primary payer, which may limit the applicability of our find-

ings to other patient populations. In addition, the identification

of NOD from Medicare claims data likely underestimates the

incidence of NOD. Patients who were included in this study

had graft survival of at least 1 yr. Because the focus of this

study is on long-term transplant outcomes, the exclusion of

patients with graft loss in the first posttransplantation year is

justified; however, readers should note that the exclusion of

patients with early graft loss may lead to underestimation of

the association of AR with graft and patient survival. Similarly,

the impact of NOD and AR that occurred after the first post-

transplantation year is not captured in this analysis.

Conclusions
Both NOD and AR are important risk factors for long-term

transplant failure. The incidence of NOD now exceeds that of

AR. NOD and AR seem to act through different mechanisms:

AR primarily leads to DCGL, whereas NOD primarily leads to

DWFG. Different therapeutic approaches may be warranted for

patients who develop these complications during the first post-

transplantation year. Prospective studies should be performed

to elucidate further the mechanisms by which NOD leads to

transplant failure. Newer therapeutic strategies should be de-

veloped with the aim of maintaining low AR rates without the

observed increase in NOD.
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Log Rank p <0.0001
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Log Rank p <0.0001

Figure 3. Time to death censored graft loss and death with a
functioning graft.
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Figure 4. Patient survival, including survival on dialysis after
transplant failure.

Clin J Am Soc Nephrol 3: 814-821, 2008 Acute Rejection and Diabetes: Survival 819

Survie greffon (censurée pour décès ou non)

Cole et al. ; Clin J Am Soc Nephrol ;  2008 

PTDM
(332)

Normoglyc
(1186) 

DM
(293)



Effet causal ou facteur confondant?

NODAT Evénement CV
Hyperglycémie

Excès pondéral

Insulino-
résistance



Facteurs de risque

Pham et al ; Diabetes, metabolic syndrome and obesity : targets and therapy ; 2011



MESURES PRÉVENTIVES
Diabète post greffe



Prévention du PTDM

Ducloux D., Courivaud C. ; J. Pers. Med. ; 2022 

Chirurgical approach

Selected patients



Etude CAVIAR (Glycaemic Benefits of Active Versus Passive 
Lifestyle Intervention in Kidney Allograft Recipients

K. Kuningas et al ; Transplantation ; 2020 

• Essai randomisé contrôlé 1:1
• N=130 (3 à 24 mois post-KTx)
• Intervention:

• Visite chez diététiciens
• Méthodologie visant à une 

modification du style de vie

• Suivi à 6 mois
• 20 % d’arrêts prématurés de l’étude
• Critères de jugements:

• 1aire : Mesure ssb à l’insuline (HOMA)
• 2aire : PTDM,…



Intérêt de la chirurgie bariatrique
Population (pré-)greffe Population générale

L. Sjostrom ; Journal of Internal Medicine ; 2013 

• 831 références répertoriées
• 32 études contrôlées retenues (aucune étude 

randomisées)
• 6 études portant sur chir bariatrique avant KTx
• 3 rapportent effet sur PTDM :

• 133 chir vs. 192 contrôles
• PTDM 0-9% vs. 11-43%

Nephrol Dial Transplant ; 2022



Elisabeth Schwaiger et al. JASN 2021;32:2083-2098



TRAITEMENT DU DIABÈTE AVÉRÉ
Diabète post greffe



Prise en charge séquentielle du PTDM

A. Sharif  ; Am J Transplant. ; 2014 



Contrôle stricte de la glycémie

DCCT/EDIC
D1, 5-6 ans (n=1441)

UKPDS
D2,  9,5 ans (n=4209)

42% réduction du risque
p=0,02

Nathan et al ; NEJM ; 2005

Traitement 
randomisé

Hollman et al ; NEJM ; 2008

Traitement 
randomisé

15% réduction du risque
p=0,01



HbA1c: « the lower , the better » ?
ACCORD

D2; n= 10.251 ; HbA1c 8,1% => <6% vs 7-7,9%
ADVANCE

D2 ; n=11.140 ; objectif HbA1c < = 6,5%
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ADVANCE Collaborative Group ;  NEJM ; 2008

HR 0.86

(95% CI, 0.77 to 0.97)

HR 0.93

(95% CI, 0.86 to 1.06)

Mortalité toute cause (%)      

HR 1.22

(95% CI, 1.01 to 1.46)

ACCORD Study Group; NEJM; 2008



HbA1c: « the lower, the better » ?

ACCORD
relation complexe HbA1c -

ADVANCE
Rôles des hypoglycémies sévères

Zoungas;  NEJM ; 2010



Objectifs glycémiques



Traitements actifs

Cochrane Database of Systematic Reviews 2020



Types d’interventions

• Insulinothérapie intensive

• Inhibiteurs du DDP-4

• (Glitazone)

• Gliptine – Agonistes du GLP-1 => pas d’étude

• Gliflozine



Insulinothérapie intensive vs moins intensive 



Inhibiteur du DDP-4 vs placebo



Gliflozine vs. Placebo



Spécificités pharmacologiques chez le transplanté
Fonction rénale Interactions médicamenteuses

Bailey CMAJ, 2004

eGFR (ml/min/1,73m2)                            1er quartile Tacrolimus, Ciclosporine, Everolimus, Sirolimus



Interactions médicamenteuses cliniquement significatives

D*

A. Tornio, Trends in Pharmacological Sciences,  2012.

D* Lexicomp® : Ciclosporine + Repaglinide (Novonorm®), AUC +144% Cmax +75% => risque hypo

Inhibiteurs SGLT-2 (Glifozines)

Dapaglifozine 5-10 78% 91% 12.9 UGT1A9 No ? Renal (glucoronoconjugate)

Empaglifozine 10-25 ? 86% 12.4 UGT2B7, UGT1A3, UGT1A8, 
UGT1A9

No ? Renal (glucoronoconjugate)
Feces (unchanged)

Pas d’interaction attendue avec les immunosuppresseurs



Agents hypoglycémiants et stade d’IRC



GLIFLOZINES - INHIBITEURS DU SGLT-2
& TRANSPLANTATION RENALE

Diabète post greffe



Rajasekeran et al. KI; 2016Rajasekeran et al. KI; 2016



Effets rénaux des inhibiteurs SGLT-2 et du SRA



Etudes gliflozines en protection CV et rénale

PUBLIC REVIEW DRAFT  KDIGO 2022 CLINICAL PRACTICE GUIDELINE FOR DIABETES MANGEMENT IN CHRONIC KIDNEY DISEASE







Particularité du diabète post-greffe

• Fréquence élevée d’infection urinaire (reflux sur le greffon, 
contexte immunosuppression, manœuvres urologiques) 

• Variabilité de la créatinine et absence de données solides sur la 
néphro-protection des inhibiteurs du RAS 



CONCLUSION
Diabète post greffe



Choix de la stratégie thérapeutique:
Post-greffe = MRC ?



Approche intégrée



Merci de votre
attention!

RDV à Liège en
Octobre 2023.



Protection rénale et cardio-vasculaire


