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Hypocalcemia
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Low “Active” Vitamin D

L 1a hydroxylase

High FGF-23
Hyperphosphatemia
B
Exogenous Ca Normocalcemiaor
Vitamin D intake Hypercalcemia
T “Active” Vitamin D

I\L 1a hydroxylase

|
»

Hyperparathyroidism

1a hydroxylase

High FGF-23

Hypophosphatemia

Vangala C, Pan J, Cotton RT, Ramanathan V. Mineral and Bone Disorders After Kidney Transplantation. Front Med (Lausanne). 2018 Jul 31;5:211
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Vangala C, Pan J, Cotton RT, Ramanathan V. Mineral and Bone Disorders After Kidney Transplantation. Front Med (Lausanne). 2018 Jul 31;5:211
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Vitamin D

Outcome for Transplant

Immunological Function Racinleiits

Immunoregulation

DCs {CvD

e} Maturation «}{Thland $Th17
e} IL-12,¢IL-10 e f Immunoregulation via FOXP3*
T Celis Tregs and § DC maturation

e} IL-2,}IFN-y and } IL-17 e } Chemotaxis of CXCR3 expressin

«} Proliferation immune cells (e.g.Thl cells) i
4 Trl and FOXP3* Treg generation transplanted organ

B cells

et IL-10

¢ ] Proliferation

¢ ] Plasma cell differentiation

Chemokines

e (CXCL10 and CCL5 from target
organ cells

ransplant tolerance

Pathogen Clearance —— -} Infection

Monocytes and Macrophages  t Intracellular pathogen cleacrance
ofIL-1

* t Proliferation

% Cathelicidin,t f—Defensin

Differentiation >{ Malignancies
McGregor, R. et al. . - o = p P s s
American Journal of Transplantation, ®Of immune inhibitory CD34* *Activation of anti-cancer immune
Volume 14, Issue 6, 1259 - 1270 progenitor cells response
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Wolf, Myles; Weir, Matthew R.; Kopyt, Nelson; Mannon, Roslyn B.;
Von Visger, Jon; Deng, Hongjie; Yue, Susan; Vincenti, Flavio; A
Prospective Cohort Study of Mineral Metabolism After Kidney
Transplantation:184-193, January 2016. doi:
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TP SR S 091 ... @ | |
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0 2 4 6
analysis time, years
Number at risk
PTH <65 pg/ml 1480 1463 1432 1397 1356 1307 1191
PTH >65 pg/ml 360 348 335 310 289 2715 247
PTH <65 pg/ml PTH >65 pg/mi | 0.5+ . . . [ [
Q1 Q2 Q3 Q4 Q5
B4
© | | Renal graft Loss n=333 HR Renal Graft Loss n=285
o
s 1.93
3 ) 2- ®
8
o] 1.17 1.19
e | REF @ ®
= PRS- 090 .| {1 |
= @
o
0 2 4 6
analysis time, years
Number at risk
PTH<65pg/mi 1480 1451 1396 1336 1280 1214 1094
PTH >65 pg/ml 359 330 291 260 224 204 174 05-

PTH <65 pg/ml

PTH >65 pg/ml |

T T T T T

Q1 Q2 Q3 Q4 Q5

Pihlstrgm, Hege; Dahle, Dag Olav; Mjgen, Geir; Pilz, Stefan; Marz, Winfried; Abedini, Sadollah; Holme, Ingar;
Fellstrom, Bengt; Jardine, Alan G.; Holdaas, Hallvard; Increased Risk of All-Cause Mortality and Renal Graft
Loss in Stable Renal Transplant Recipients With Hyperparathyroidism; Transplantation99(2):351-359,
February 2015; doi: 10.1097/TP.0000000000000583
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Pre-transplant hyperparathyroidism and graft or patient outcomes

after kidney transplantation

1576 kidney Tx recipients
‘ Age 51.6 £ 14.0 yrs

57.3% male

121 patients with severe
hyperparathyroidism
(PTH >9x upper limit)

Follow-up
5.2 [0.2-30.0] years

Outcomes

15.7% Delayed Graft Fx
9.9% Death-censored GF
28.6% Died

Adjusted Hazard Ratio

24 Fully adjusted HR per PTH doubling:
0.98 (95% C10.87 - 1.13) Las

Death Censored Graft Failure

I

r®

|
Adjusted Hazard Ratio

m 0

Pre-transplant Plasma PTH levels(pg/mi)

2 | Fully adjusted HR per PTH doubling: ||
1.02 (95% C1 0.93 - 1.11)

All-cause mortality

233
Pre-transplant Plasma PTH levels(pg/mi)

850

Conclusion: Severe pre-transplant hyperparathyroidism was not associated with an increased risk of DGF, DCGF or all-cause mortality.
These data do not support the need to correct PTH before kidney transplantation to improve graft or patient survival.

e ESOT

RODRIGUES, F.G., et al. Transpl. Int. 2024
doi: 10.3389/ti.2024.11916

( Transplant
International
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Cruzado, Josep M.; Moreno, Pablo; Torregrosa, José V.; Taco, Omar; Mast, Richard; Gémez-Vaquero, Carmen; Polo,
Carolina; Revuelta, Ignacio; Francos, José; Torras, Joan; Garcia-Barrasa, Arantxa; Bestard, Oriol; Grinyd, Josep M.; 10
Journal of the American Society of Nephrology27(8):2487-2494, August 2016.; doi: 10.1681/ASN.2015060622
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Koh EY, van der Plas WY, Dulfer RR, Pol RA, et al. Dutch Hyperparathyroidism Study Group. Outcomes of parathyroidectomy versus calcimimetics for

secondary hyperparathyroidism and kidney transplantation: a propensity-matched analysis. Langenbecks Arch Surg. 2020 Sep;405(6):851-859. doi:
10.1007/s00423-020-01953-5
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a Graft failure b Overall survival
100% 100%- »-H—L+
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80%— H 809
E g
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5 60%— 5 60%-
wvi wvi
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= | 3
£ 40%- £ 420%4
£ £
= =
@] O
20% 209
— Calcimimetics — Calcimimetics
— PTx — PTx
—+ Calcimimetics-censored =+ Calcimimetics-censored
0% -+ PTx-censored p=0.33 0% - PTx-censored p=0.76
L 1 I I L) L T 1 1 1 1 ) L) | L
0 20 10 60 80 100 120 0 20 40 60 80 100 120 140 160
Fallow-up (months) Follow-up (months)
No. at risk No. at risk
Calcimimetics 45 32 24 1 9 4 1 Calcimimetics 45 35 24 13 12 5 2
PTx 45 34 27 23 20 14 9 PTx 45 37 31 28 25 16 10

Koh EY, van der Plas WY, Dulfer RR, Pol RA, et al. Dutch Hyperparathyroidism Study Group. Outcomes of parathyroidectomy versus calcimimetics for
secondary hyperparathyroidism and kidney transplantation: a propensity-matched analysis. Langenbecks Arch Surg. 2020 Sep;405(6):851-859. doi:

10.1007/s00423-020-01953-5
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Traditional Risk Factors

« Poor nutritional status  « Female sex
* Sedentary lifestyle  White individuals
# Cigarette smoking * Family history of

» Alcohol use osteoporosis. \
« BMI <30 kg/m? » History of spine and/or
» Older age non-spine fractures

Kidney
E Tran_sglant
Uremic Factors Recipient
* Hyperparathyroidism
+ Vitamin D dgy cy
» Systemic inflammation

oid use
. Acldoms o

Khairallah P, Nickolas TL. Bone and Mineral Disease in Kidney
Transplant Recipients. Clin J Am Soc Nephrol.
2022 Jan;17(1):121-130. doi: 10.2215/CIN.034103
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Normal bone histology Abnormal bone histology

A Normal bone turnover, mineralization, and volume

Low turnover C High turnover Biointact (1-84) PTH Total calcium Phosphate

25007, _93 58 89 95 97 14

n=92 97 97 n=92 97 97 96 96
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Upper normal
o ©

pg/mL

Lower normal

Mineralization
Upper normal

) S T«
F High bone volume <
ST O
Blue stain = Mineralized bone
Orange stain = Unmineralized osteoid ® - .
White arrows = Osteoblasts E Calcldiol Bicarbonate
Yellow arrows = Osteoclasts S 1403770 62 97 8 95 401n=77 97 97 97 9%
Green arrows = Fibrosis 120
30 &
100 g
- P o
E%® S0l VA - /s
2 60 - g
Natural History of Bone Disease Following AS N © 5 3
- - i+
Kidney Transplantation o 10
p ocitty or we o 20 H
-
0 0 T T T T T
METHODS RESULTS o
s L@
£ L) Kidngy franembnt Skeletal remodeling is persistently & q;z?@ & 0/(5 ,’3' ‘}6‘0
S AR normal or improves in the majority of & N
S m recipients, n = 97 kidney transplant recipients. '\\a@ I\
&
TX ———— 12mo *
€
1 | ——— Delayed bone mineralization appears
g in a subset of patients and associates
. with the duration and severity of
Bone biopsy Biomarkers hypophosphatemia.
" P
E Kidney transplantation with an
€ immunosuppressive protocol has a
=

highly variable effect on bone
volume.

Conclusion: Optimal control of mineral metabolism and regulation of doi: 10.1681/ASN.2021081081
skeletal remodeling will likely be key to improving bone health in

kidney transplant recipients
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Turnover
Baseline 12months

59%

22%

Mineralization
Baseline 12months

[ Normal

Del:
99% |~———————> 81 > 85% [E petayed
1

o «
1% A 15 >15% Turnover
P = 0.004

Baseline 12months

-]
3 [l High
o [ Normal

15 +»15%

Mingralizaton lag time, days

1%

Baseline 12months

W High
] Normal

[J Low
> 45%

Mingralization lag time, days

5

8
]
=

=
£
&

—» 23%

Stability or improvement in Bold
Deterioration or-ongoing:disturbance: in ltalic

Jgrgensen, Hanne Skou et al. Journal of the American Society of Nephrology33(3):638-652, March 2022.
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2-4 Months Post-Transplantation

Lifestyle Interventions

'

» Weight-bearing exercise
* Adequate nutrition
and calcium intake
* Vitamin D-rich foods
* Fall prevention
strategies

Khairallah P, Nickolas TL. Bone and Mineral Disease in Kidney
Transplant Recipients. Clin J Am Soc Nephrol.
2022 Jan;17(1):121-130. doi: 10.2215/CIN.034103

Post-Transplantation » Fracture Risk Assessment

l l

Biochemical Assessment* BMD by DXA »
|

v

PTH>2xULN
Calcium>ULN

!

Calcimimetic
+ hold vitamin
D2/D3/VDRA

v v ! ¢ i V

PTH<2xULN Vitamin D 0>T score>-1 -1>Tscore>-25| | Tscore<-25
CalciumsULN Phosphate<LLN | |ayels < 30ng/mL
Fracture Fracture
S————
Phosphate-
Hold vitamin rich foods +/- Vitamin D2/D3
D2/D3/VDRA supplementation | supplementation v

+/- calcimimetic

Bone turnover markers #
or bone biopsy

I

v v

Low High
turnover turnover®

Anabolic agent Antiresorptive agent



oMo M33m3]1bo(30700 O A3MboeMmmodal
06030 MaBIE0S

KDIGO 2017

5.6. In patients in the first 12 months after kidney transplant with an
estimated glomerular filtration rate greater than approximately 30
ml/min/1.73 m2 and low BMD, we suggest that treatment with
vitamin D, calcitriol/alfacalcidol, and/or antiresorptive agents be
considered (2D).
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e Fewer Fractures With ECSW After Transplant
Glucocorticoid excess 0
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0.04 )
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l Increased parathyroid hormane CKD Etiology - Nephritis -~ ; "08 Rank p <0.0001 27
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metstsed Increased apoptosis g 0.02
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« Osteoclast survival + Cancellous osteoblasts Female -
- Cancellous osteoclasts * Synthetic ability g"
+ Bone resorption « Bone formation (cuni:“lardd Use —p. ) E 0.01 1
-
\— Osteocytes Pre-Transplant Dialysis - E
Increased apoptosis 8
Age 50-65 ——
Decreased canalicular circulation
} Pre-Transplant Diabetes —_—r T T T T T T
0 1 2 3 4 5
Decreased bone quality Pre-Transplant Fracture ¢
| ) ) Time from transplant (years)
Age>65 — Patients at risk
k- = =i e 2 CSBI66266 63607 53537 43757 34094 24582
o fracuire ) ECSW 11164 10743 7098 4475 2381 1196
Hazard Ratio

Buckley L, Humphrey MB. Glucocorticoid-Induced Osteoporosis. N Engl J Med. 2018 Dec 27;379(26):2547-2556. doi: 10.1056/NEJMcp1800214
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TEral
LEEA Early steroid withdrawal and kidney transplant
US MygobEmocsb outcomes in first-transplant and retransplant recipients
2005-2022 210086 My;303060 .
29% (59 977) bLBygmoab sEMINmMO R Results
dmblLbo: oﬁ:mfé:'dajlﬁ :ﬁk;ggzglagg}a:;d Association of ESW (vs. CSM) with kidney transplant outcomes
1. 3n0Mm33mocn 183 838 (30% sofmgyamn re-transplant recipients @
dmbLiby) TEcthds 0 &
2. ﬁ)[]C')ﬁ)OBUBQI)OG(a)OGOO 26 248 (20%) SNt re Rejection  Graft failure  Death
ﬂ-» First-t_ra_nsplant
90298 3OM36LIEBOG0L @l “m' Bod Crpew” 4% 1% 7%
93039397 dmEnagydal Malizn '
d6033b65cmm3b500 gonbaMmy C@% Re-transplant ~ . .
et P g M2 t2e% M
First- vs. re-transplant

NDT (2024)

Bae, 5. et al. Retransplant status may adversely alter the risk-benefit balance of ESW
@NDTSocial by amplifying ESW'’s impact on rejection and graft failure.
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Forest Plot: 95% Confidence Interval Forest Plot: 95% Confidence Interval

Study Name N Confidence Interval Study Name N Confidence Interval
Grotz (1938) 29 ] 0.026 (-0.032, 0.084)

Grotz (1998) 29 — -0.024 (-0.110, 0.062)
Fan (2000) 25 B 0.060 (0.016, 0.104)
Grotz (2001) 72 = 0.063 (-0.012, 0.138) Fan (2000) 25 & 0.081 (0.035, 0.127)
Kovac (2001) 20 = 0.113 (0.026, 0.200)

Grotz (2001) 72 ] 0.075 (0.008, 0.142)
Koc (2002) 16 i 0.059 (-0.074, 0.192)
Haes (2003) 20 - 0.060 (0.075, 0,195} Koc (2002) 16 | = 0.062 (-0.033, 0.157)
Jeffery (2003) 97 0.021 (-0.035, 0.077)
EAgroudy (2005) 30 = 0.199 (-0.020, 0,416} Haas (2003) o & 0.010{0.081,0.101)
N 007 — X 1026, 0.126}

Ak (2007) g0 0,0601¢:0:026.0:4281 El-Agroudy (2005) 30 = 0.150 (0.081, 0.219)

Torregrosa (2011) 29 - 0.070 (-0.045, 0.185})
Coco (2012) 34 0.160 (0.049, 0.271) Torregrosa (2011) 29 & -0.010 (-0.100. 0.080)
Smerud (2012) 123 = 0.023 (-0.037. 0.083)

Overall <& 0.055 (0.012, 0.098)
Overall & 0.053 (0.032, 0.074)

05 -04 -03 02 01 00 01 02 03 04 05 05 -04 -03 -02 -01 00 01 02 03 04 0S5

Toth-Manikowski SM, Francis JM, Gautam A, Gordon CE.
Outcomes of bisphosphonate therapy in kidney transplant recipients: a systematic review and meta-analysis.
Clin Transplant. 2016 Sep;30(9):1090-6
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Study

Kobel 2019
Marchini 2022
Mckee 2020
Nakayama 2017
Nanmoku 2019

Overal, DL (I° = 0.0%, p = 0.818)
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SMD (95% Cl)

-1.00(-1.51,-0.49)
1.29(-2.14,-0.44)
1.07(-1.51,-0.64)

Weight

7393
26.07
100.00

SND (95% CI) Weight Study
—_— -0.30 (-0.86, 0.26) 1962 Brunova 2018
1
. -0.76 (-1.56, 0.04) 9.56 —
—_— 031 (-0.72, 0.10) 36.07 ,
Overall, DL "= 0.0%, p=0.571)
—_— -0.19 (-0.70, 0.31) 2370
—_— -0.19 (-093, 0.56) 11.06 '2
] -
<> -0.31(-0.56, -0.06) 100.00 NOTE: Weights are from random-fiects model
|

0 2

Zhu P, Yang T, Le J, Fu X, Zhang L. Efficacy of denosumab on bone metabolism and bone mineral density
in renal transplant recipients: A systematic review and meta-analysis. Transplant Rev (Orlando). 2023
Dec;37(4):100793. doi: 10.1016/j.trre.2023.100793
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(a) Lumber BMD (b) Femoral neck BMD
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Kondo H, Okimoto N, Yoshioka T et al. Zoledronic acid sequential therapy could avoid disadvantages due to the discontinuation of less than 3-year

denosumab treatment. J Bone Miner Metab. 2020 Nov;38(6):894-902. doi: 10.1007/s00774-020-01126-w.
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Conclusion

Retrospective analysis of the impact of severe obesity
on kidney transplant outcomes

The prevalence of obese kidney transplant recipients (KTR) is rising. The reluctance to transplant severely

Background obese (BMI = 35 kg/m?) patients has resulted in a paucity of data on the impact of severe obesity on
kidney transplant outcomes.
ol iz el Crude rate (%) Adijusted OR* (95%)
vs. normal BMI by logistic regression

Single center:
United States of America

Wi @& S €X

ﬁ ,T Adult kidney transplant recipients Delayed graft Early Surgical site Death-censored
N=2806; 2004-2020 function readmission infection graft failure
In severely
obese KTR 27 % 22% 3.3 1.6

Body mass index (BMI: kg/m?): o
e Normal (BMI 18.5-24.9) (n=274) vs. 16% vs. 9% (1.5-7.2) (1.0-2.6)

* Overweight (BMI 25.5-29.9) p<0.001 p<0.001 p=0.022 p=0.012

* Moderately obese (BMI| 30-34.9)

e Severe obesity (BMI = 35) *Compared to normal BMI category, adjusted for age, sex, ethnicity, pre-transplant diabetes,
delayed graft function, donor type and diabetes* BMI category interaction

Obese recipients have an increased risk of surgical site infections, delayed graft function and
early readmissions, but graft survival is not affected.

NEPHROLOGY Tsapepas D.S., et al. NDT (2022)
TRANSPLANTATION @NDTSocial
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Management of obesity in kidney transplant
DESCCIRTES candidates and recipients: A clinical practice

T el guideline by the DESCARTES Working Group of ERA

A396 301935BmMOM, Bnbomadsc gsbnboenmao omnm3dmaob y3dsmobmodol 3Jmby
3053056900 BMI 30-34 38/02 onomizdmal G&mabLb3msb@osgoobo3al, vy doo Lb3o
dbMmo3 13nhH336705 oM v930 (2C)

h396 gnmhgzo HobobHomn 3mblymGoins gonHomo 353076E@70L gohmonmaogdals
gobMmoomo Mabznb cmomosby, MmgmmnEss GMmobldmMmob@sdnlb 3nbjznmbomyodnls
0533050670190 3370y, FMHoMmMOsLEMSDb s 353d0M]dTMO om0 gd0, 3H3937
dmEomy0s o dodMmnsbn nsdxE N BMibLl3msbEysinal 8383 (1C)

Gabriel C Oniscu, Daniel Abramowicz, Davide Bolignano, llaria Gandolfini et al. Management of obesity in kidney transplant
candidates and recipients: A clinical practice guideline by the DESCARTES Working Group of ERA, Nephrology Dialysis
Transplantation, Volume 37, Issue Supplement_1, January 2022, Pages i1-i15, https://doi.org/10.1093/ndt/gfab310




’z Management of obesity in kidney transplant

DESCaRTES candidates and recipients: A clinical practice
e e guideline by the DESCARTES Working Group of ERA

n European Sit
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h396 gnfmhgzo gobaboemmo dsmas&moymaon Johnmgns ovnmizdmab
&mMsbl3msb@&oinaol BMI 240 33/92 (2C)

h376 gnmhgzon amadammbzm3nya bemns gabEMmadEmansl dsmns@EMmoymo
Jofymagonl bb3s a3MmMB3x1d0NSb dgomgdno ;mnmidmal G&mobL3mob@ognnlb dgdwmaa

(2D)

Gabriel C Oniscu, Daniel Abramowicz, Davide Bolignano, llaria Gandolfini et al. Management of obesity in kidney transplant
candidates and recipients: A clinical practice guideline by the DESCARTES Working Group of ERA, Nephrology Dialysis
Transplantation, Volume 37, Issue Supplement_1, January 2022, Pages i1-i15, https://doi.org/10.1093/ndt/gfab310
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Safety and efficacy of glucagon-like peptide-1 receptor

Clinical

bWl agonists among kidney transplant recipients: a systematic
T review and meta-analysis

Evidence supporting glucagon-like peptide-1 receptor agonists (GLP-1RAs) in kidney transplant recipients (KTRs) remains scarce.
This systematic review and meta-analysis aims to evaluate the safety and efficacy of GLP-1RAs in this population.

Methods Results
Embase IMEDLINE: = (&) Cochrane Following treatment with GLP-1RAs:
3 databases searching from inception <—>» eGFR and creatinine levels
through May 2023 m ¢ ‘L UPCR . .
Clinical trials and observational studies . SMD -0.47 g/g (95% CI -0.77, -0.18; I?= 74%)

that reported kidney graft function,

glycemic and metabolic parameters, J' ‘L HbA1c levels and total daily insulin doses
weight, cardiovascular outcomes, and MD -0.85% (?5% CI —1.41, -0.28; 2= 77%)
adverse events were identified and —-7.62 unit (95% Cl —12.41, —2.82; 12= 0%) respectively

Study characteristics:

Weight
*L ‘L MD -4.03 kg (95% CI —-5.30, —-2.77; 1= 0%)

e 9 cohort studies
@ >¢ ° 33_8 !(rdney transplant Common adverse events:
recipients {KTRs) * Nausea and vomiting (17.6%) No significant alteration
o ° 4 GLP-1RAs: dulaglutide, e Diarrhea (7.6%) in tacrolimus trough levels
f liraglutide, semaglutide, * Injection site pain (5.4%) when compared to baseline
and exenatide

UPCR, urine protein creatinine ratio; SMD, standard mean difference; MD, mean difference

Conclusion: While GLP-1RAs may lead to an elevated risk of Gl side effects in KTRs, Krisanapan, P., et al.
Clinical Kidney Journal (2024)

Pajaree_fai@hotmail.com
@CKlJsocial

they demonstrate substantial benefits in reducing proteinuria, improving blood
glucose control, and promoting weight loss, all without impacting tacrolimus levels.
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P overall <.001
P nonlinear=.001
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Yan J, Yang X, Wang J, et al. Metabolic Risk Profile and Graft
Function Deterioration 2 Years After Kidney Transplant. JAMA
Netw Open. 2023;6(12):e2349538.
doi:10.1001/jamanetworkopen.2023
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Subgroup 2?]:::;?:!1(?%) Crude OR (95%C1)  Pvalue Model 10R (95%CI)* Pvalue Model20R(95%Cl)®* Pvalue  Model 3 0R (95%CI)* Pvalue
MHNO 22/363 (6.06) NA 1 [Reference] NA 1 [Reference] NA 1 [Reference] NA
MUNO 58/543 (10.68) 02 1.78 (1.06-2.98) 03 192 (1.11-3.32) 02 1.91(1.11-3.31) 02
MHO 9/84(10.71) 14 1.86 (0.81-4.26) 14 2.39(1.02-5.62) 045 2.37(1.01-5.57) 048
MUO 38/270(14.07) 001 2.47(1.40-4.36) 002 2.76(1.50-5.05) 001 2.76(1.50-5.06) 001
GFD incidence, Crude OR Model 1 OE Model 2 OR Model 3 OR
% Cl) Pvalue (95% CI)® P value (95% CI)® Pvalue (95%Cl)< P value
50/325 (15.38) 1.91 (1.30-2. 01 2.08(1.36-3.17) .001 2.04(1.34-3.12) .001 2.01(1.31-3.07) .001
Hypertension 109/978 (11.15) 1.79 (1.06-3.03) 1.87(1.10-3.16) .02 1.95(1.15-3.31) .01 1.93(1.13-3.28) .015
Elevated TG Q720 L10. 720 -89T0U.59-1.34) .57 0.87(0.57-1.31) .50 0.91(0.60-1.39) .67 0.92 (0.61-1.40) .70
Low HDL-C 57/410 (13.90) 1.79 (1.19-2.69) .005 1.74(1.15-2.61) .008 1.71(1.13-2.56) .01 1.67 (1.11-2.52) .01
BMI NAd 1.08 (1.03-1.14) .002 1.08 (1.02-1.14) .004 1.09(1.03-1.15) .002 1.09 (1.03-1.15) .002
No. of Metabolic conditions  NAY 1.39(1.20-1.61) <.001 1.39(1.19-1.62) <.001 1.41(1.21-1.65) <.001  1.40(1.20-1.63) <.001

Abbreviations: BMI, body mass index (calculated as weight in kilograms divided by height in meters squared); GFD, graft function deterioration; HDL-C, high-density lipoprotein
cholesterol; NA, not applicable; OR, odds ratio; TG, triglyceride.

@ Adjusted for age, sex, and estimated glomerular filtration rate at baseline.

b Adjusted for model 1 plus panel reactive antibody, hemoglobin, albumin, and primary disease.

© Adjusted for model 2 plus donor age, donor creatinine, donor body mass index, and human leucocyte antigen mismatch.
d BMI and number of metabolic conditions were treated as continuous variable.

Yan J, Yang X, Wang J, et al. Metabolic Risk Profile and Graft

Function Deterioration 2 Years After Kidney Transplant. JAMA
Netw Open. 2023;6(12):e2349538.

doi:10.1001/jamanetworkopen.

2023
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Mechanism of Immunosuppression Effects on Blood Glucose

@ = @

Hepatic insulin resistance Decreased muscle glucose uptake Peripheral insulin resistance
Corticosteroids
Tacrolimus Tacrolimus

Insulin gene
transcription

Cohen, Elizabeth; Korah, Maria; Callender, Glenda; Belfort de Aguiar, Renata; Haakinson,
Danielle. Metabolic Disorders with Kidney Transplant. CJASN 15(5):p 732-742, May 2020. | DOI: 10.2215/CJN.09310819
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Dipeptidyl peptidase-4 inhibitor
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1. Oslo University Hospital. Can Dapaglifozin Preserve Structure and Function in Transplanted Kidney?
Available online: https://clinicaltrials.gov/study/NCT05788276?tab=results (accessed on 30 July 2024).

2. Neto, E.D. Effect of Adding Dapaglifozin to Allograft Dysfunction of Renal Transplanted Patients.
Available online: https://clinicaltrials.gov/study/NCT04743453?tab=results (accessed on 30 July 2024).

3. Lai, V. Efficacy, Mechanisms and Safety of SGLT2 Inhibitors in Kidney Transplant Recipients. Available
online: https://clinicaltrials.gov/study/NCT04965935?tab=results (accessed on 30 July 2024).
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