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New-onset diabetes after transplant (NODAT)

Kidney transplant recipients

e associated with increased
cardiovascular and infection
related morbidity, graft failure
and increased mortality 5% tongterm

e secondarytoimmunosuppressive
agents- CNI and steroids

B NODAT No NODAT



Aims
« Examine the incidence of NODAT in the paediatric cohort
 Determine when paediatric patients develop NODAT

 Examine risk factors associated with development of NODAT



Study design
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Single organ kidney transplant recipients <18yo reported to the

ANZDATA between 1980-2023

Incidence of NODAT
Timing of NODAT
Co-variates associated with NODAT

Descriptive analysis

Demographic: Clinical:

Age
Gender
Ethnicity

Primary disease

BMI

Donor source

HLA mismatching
Immunosuppression
Graft survival
Rejection episodes

Univariable and multivariable analysis using Cox proportional

hazard models




Paediatric kidney transplant
recipients between 1980 and 2023

n=1589
| | Patients with pre-existing
v diabetes

Paediatric kidney transplant n=1

recipients included in study

n=1588

Patients who developed NODAT Median follow-up of 15.4

during follow-up years

n=104

1

Patients who developed NODAT

during first graft

n=63

Patients who developed NODAT
during second graft

n=29




Patient demographics

Characteristic All (n = 1588) NODAT (n = 104) No NODAT (n = 1484)
Age at transplant (y)* (n=1588) 12 (IQR 7 - 15) 13 (IQR 9 - 16) 11 (IQR 6 - 15)
Gender (n=1588)

[ Male 937 (59%) 56 (54%) 881 (59%)
Female 651 (41%) 48 (46%) 603 (41%)

Ethnicity (n=1578)

[ Caucasian 1149 (73%) 74 (71%) 1075 (73%)

Non-Caucasian 429 (27%) 30 (29%) 399 (27%)

__Primary disease (n=1588)

CAKUT 656 (41%) 42 (40%) 614 (41%)

Glomerular Disease 446 (28%) 23 (22%) 423 (29%)

Cystic disease 98 (6%) 9 (9%) 89 (6%)

Cystinosis 37 (2%) 9 (9%) 28 (2%)

Other 351 (22%) 21 (20%) 330 (22%)

BMI SDS at KRT* (n=1427)

BMI SDS Groups (n=1427)
Normal weight or thin
Overweight
Obese

Length of follow-up (y)* (n=1588)
Time on dialysis (days)* (n=1588)

Donor source (n=1588)

0.14 (IQR -0.76 - 1.06)

1053 (74%)
235 (16%)
139 (10%)
15.4 (IQR 8.1 - 26.7)

254 (IQR 67 - 544)

0.48 (IQR -0.57 - 1.93)

58 (61%)
15 (16%)
22 (23%)
23.2 (IQR 12.5 - 30.5)

214 (IQR 31.5 - 444)

0.11 (IQR -0.79 - 1.01)

995 (75%)
220 (16%)

117 (9%)

15 (IQR 7.8 - 26.4)

255 (IQR 67 - 546)

[ Living

882 (56%)

57 (55%)

825 (56%)

Deceased

706 (45)

47 (45%)

659 (44)




Patient Demographics

Characteristic All (n = 1588) NODAT (n = 104) No NODAT (n = 1484)
Immunosuppression
Glucocorticoids (n=1534)
No Prednisone 93 (6%) 8 (7%) 85 (6%)
| Prednisone 1441 (94%) 96 (93%) 1345 (94%) |
Calcineurin inhibitors (n=1576)
No CNI 243 (15%) 12 (12%) 231 (14%)
| Tacrolimus 756 (48%) 43 (41%) 713 (49%) |
Cyclosporin 577 (37%) 49 (47%) 528 (37%)
Anti-metabolite agents (n=1566)
No anti-metabolite 163 (10%) 9 (9%) 154 (10%)
| Mycophenolate 903 (58%) 59 (57%) 844 (58%) |
Azathioprine 500 (32%) 36 (34%) 464 (32%)
Cyclophosphamide 9 (0.6%) 0 (0%) 9(0.6%)
| Graft survival (y*) (n=1588) 8.15 (IQR 3.22 - 14.2) 10.7 (IQR 6.65 - 16.2) 7.82(IQR3.13-142) |
No. rejection episodes* (n=374) 1(IQR1-2) 1(IQR 1-2) 1(IQR1-2)

Number of deaths 301 (19%) 15 (14%) 286 (19%)




Development of NODAT
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Univariable
analysis
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WHO BMI SDS
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HR (95% CI)
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Key findings
* 6.5% paediatric kidney transplant recipients develop NODAT

* NODAT develops in the long term, with a median time of onset
14.2 years post first transplant

* Increased age at transplant, cystic disease and cystinosis,
obesity are key risk factors



Clinical implications
e Supports long term metabolic surveillance

* Highlights obesity as early modifiable risk factor

* Provides a basis to counsel families and for future research
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Figure 3: Era of transplant for cohort
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Table 2: Era of transplant for cohort, NODAT and no NODAT groups

Al NODAT No NODAT Rate of NODAT
(n=1588)  (n=104) (n = 1484)

1980-1989 318 (20%) 22 (21%) 296 (20%) 6.9%

1990-1999 316 (20% 21 (20%) 295 (20%) 6.6%

2000-2009 349 (22%) 34 (33%) 315 (21%) 9 7%

2010-2019 443 (28%) 24 (23%) 419 (28%) 5.4%

>2020 162 (10%) 3 (3%) 159 (11%) 1.9%

450



Table 3: Risk factors for development of NODAT

Covariate Hazard Ratio (HR) 95% CI p value
Age at transplant 1.06 1.02-1.11 <0.01
Gender
Male 1.00 - -
Female 1.24 0.84-1.83 0.27
Ethnicity
Caucasian 1.00 - -
Non-Caucasian 1.50 0.93-2.30 0.06
Primary kidney disease
CAKUT 1.00 - -
Cystic disease 273 1.32-5 67 <0.01
Cystinosis 3.80 1.85-7.81 <0.01
Glomerular disease 0.84 0.50-1.39 0.49
Other 1.01 0.60-1.70 0.98
WHO BMI 5DS Group
Normal weight or thin 1.00 - -
Overweight 1.20 0.68-2.11 0.54
Obese 358 2.19-5.85 <0.01
Time on dialysis 1.04 0.83-1.24 0.62
Donor source
Deceased 1.00 - -
Living 0.54 0.64-1.39 0.77
Immunosuppression
Glucocorticoids
No prednisone 1.00 - -
Prednisone 1.15 0.53-2.48 0.73
Calcineurin inhibitors
Cyclosporin 1.00 - -
No CHI 0.54 0.28-1.03 0.06
Tacrolimus 281 1.73-4.54 <0.01
Anti-metabolite agents
Azathioprine 1.00 - -
No anti-metabolite 0.90 0.43-1.87 0.77
Mycophenolate 3.30 2.02-5.40 <0.01
Rejection episodes 1.15 0.93-1.36 0.08




NODAT-Insulinvs. No Insulin

* 30 Type 2 Insulin Requiring (29.5%)
* 74 Type 2 Non-Insulin Requiring (70.5%)



NODAT-when

Frequencies of NODAT during graft #

NODAT d#ring graft Counts % of Total
Graft | 63 60.6 %
Graftll 29 27.9 %
Graft Il 8 7.7 %
Graft IV 1 1.0%
Post Graft | failure 2 1.9%
Post Graft lll failure 1 1.0%




