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,Renal Transplantation is the surgical implatation of a human
kidney from a compatible donor in a recipient”
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KDIGO Clinical Practice Guideline on the

- o Evaluation and Management of Candidates
ransp an a Ion for Kidney Transplantation
Steven J. Chadban BMed, PhD,’ Cune Ahn, MD, PhD,? DavpdA Axelrod, MD, MBA2 BethanyJ Foster,

MD, MSCE Bertram L. Kasiske, MD Vijah Kher, MD, DM,® Deepali Kumar, MD, MSc,” Rainer Oberbauer,
MD, PhD,® Julio Pascual, MD, PhD,? Helen L. Pilmore, MD, ' James R. Rodrigue, PhD, " Dorry L. Segey,
MD, PhD,'? Neil S. Sheerin, BSc, PhD,™® Kathryn J. Tinckam, MD, MMSc,” Germaine Wong, MD, PhD,’

and Gregory A. Knoll, MD, MSc, **

r’

Abstract: The 2020 Kidney Disease: Improving Global Outcomes (KDIGO) Clinical Practice Guideline on the Evaluation and
Management of Candidates for Kidney Transplantation is intended to assist health care professionals woridwide who evaluate
and manage potential candidates for deceased or living donor kidney transplantation. This guideiine addresses general candidacy
issues such as access to transplantation, patient demographic and health status factors, and immunological and psychosocial
assessment. The roles of various risk factors and comorbid conditions goveming an individual's suitability for transplantation such

tmwmmmmbmm mmmmm'm i-nnmiogmlasmsm nioc-
tious diseases; KDIGO; kidney transplantation; liver disease; malignancy; mineral and bone disorder; neurologic disease;
obesity; pediatric; perioperative; peripheral arterial disease; pulmonary disease; psychosocial; systmuahcmvienrtobmo

(Transplantation 2020;104: S1-S103)
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Renal transplant candidate evaluation process e

Referred for Transplant

Initial Information Session

Still a No
candidate?

Yes

Potential yes
Barrier?
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Time trends in preemptive kidney transplantation in
Europe: an ERA registry study

Anneke Kramer (' 7, Rianne Boenink®”, Cynthia G. Mercado Vergara®, Samira Bell**, Julia Kerschbaum (*°,

Olga L. Rodriguez Arévalo” ®#, Auxiliadora Mazuecos (°, Aiko PJ. de Vries (('°, Anna V. Reisseter??, Esther H.S. Wong??,

Torbjérn Lundgren®?, Maria O. Valentin®* Flor A. Ordofiez Alvarez'®, Edoardo Melilli {§*¢, Patrik Finne?”, Mirten Segelmark (®*%,
Cécile Couchoud (B'?, Soren S. Serensen?, Pietro Manuel Ferraro®!22, Miha Arnol®, Mustafa Arici®*, Alberto Ortiz (D3,

Kitty J. Jager 7, Daniel Abramowicz?*??, Vianda S. Stel {®**~ and Rachel Hellemans?* 37+

*ERA Registry. Amsterdam UMC location University of Amsterdam, Department of Medical Informatics, Amsterdam. The Netherlands

Amsterdam Public Health, Quality of Care and Ageing & Later Life, Amsterdam, The Netherlands

SAmsterdam UMC location University of Amsterdam, Department of Medical Informatics, Amsterdam, The Netherlands

“Scottish Renal Registry. Public Health Scotland, Meridian Court, Glasgow, UK

*Division of Population Health and Genomics, University of Dundee, Dundee, UK

SAustrian Dialysis and Transplant Registry, Department of Internal Medicine IV — Nephrology and Hypertension, Medical University Innsbruck, Innsbruck, Austria
’Registry of Renal Patients of the Valencian Community, General Directorate of Public Health and Addictions, Ministry of Universal Health and Public Health,
Valencia, Spain

Sxealth and Well-being Tech 4 Polyt Uni y of Valencdia, Valencia, Spain

*Department of Nephrology. Hospnal Universitario Puerta del Mar, Cadiz Spain

¥ Department of Medicine, Division of Nephrology. Leiden Transplant Center, Leiden University Medical Center, Leiden, The Netherlands

*: Department of Transplantation Medicine, Oslo University hospital, Rikshospitalet, Norway

¥UK Kidney Association, UK Renal Registry, University of Bristol, Bristol, UK

¥ Department of Transplantation Surgery. Karolinska University Hospital, Stockholm, Sweden
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Time trends in preemptive kidney transplantation in

Europe: an ERA Registry study

Results

Proportion of patients receiving a first kidney transplant preemptively

Donor type Sex Age group

2000 2010 2019 2000 2010 2019 000 2010 2019
Year Year Year

Large international differences were found by country;

Ehemt N 230 251 e in 2019 proportions ranged from 0% to 34%
Emia i i il Since 2000, the proportion of patients receiving their first kidney transplant
NDT (2024) preemptively has more than doubled in Europe. Nevertheless in 2019, the

YISk proportion was only 18%, with substantial variation across countries.
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2.1: Consider age in the context of other
comorbidities, including frailty, that may impact

b56sHIMO 5530 153010035 56 SGOL ©3B3BYds | outcome when deciding about suitability for kidney
0’)0(4)38@()[) @@56[@@56@0600130)30[) transplantation

2.1.1:We recommend not excluding patients from

@(4)561)3@:)6@):)6001) aobbd@:}b@mbb 80)38@03801) cgﬁ@,) kidney transplantation because of age alorte (1A)
250549l bbgs 056abegd0 ©9395090900L 30b¢39JLE 0, @

5053 3903 gds 3o3gbs dmobobmb GHEIBL3WBEsGool—
99939 - |

9B HBMY 515305 O F306Mg Hbsd 56 mbgoos
099995¢00mb bgewo @G6Mmobldwsb@ogool dgxsligdolozol
569G J0TsOMZ5L

3360360 56 650OHMY9B305M930L T390 56 60

SOLMEEMOHO 993995396905 153039800 MOM IOl
AG®9BL3WbESE3oOLMZ0L




3530950 29b507¢gd5 s MIBLIMB

36Mm39LboL 360d369eMm3560 Bofioros 353096E0L FobsI9dS

A©9bL3bE 5300l Fgz35L905 2IeollbIMdL 5o bMmErMm© 3mE9bi06M0
3090900L 15d90EEbM FgxrslgdsL BHMIBL3IBE 300l X amz0l o9,
565990 3530963 0L 3096 BHEMIBLIEBEEO0L 39005BEOL FgisLGdSL s dols
39L50530LMOSL o 39000 OGMILSO



33LOJMLMEOsMMO dgEsLHds

A®9BL3WBESE00L 396OWHEHPI0 gooaHo3bgo 3MMAJ0MbIW ™Mb, MHMIgElsg
593U 9593000905 0900300l FEBL3EBES300L BLOoJMLMEOIEIE S139dEgddo




3LOJMLM oMo Fga3515005

536 4536 gHAM 5OESI0 MO BLOJ0SEO0I0 SToMdOL dJmby
3530963900

56 35@3bgHAMm 3530963900, HMAgdLsE 9300 39000353963 900L
dmbds900L dT030 IMEM3939

353095, HMIWBoE 56 593L LE305¢IOHO TBIOESFIMS, J3bobowgm Mo 3ol
AE9BL3bE 300l 3960IESE, ) oL TS B3SO MO3DY BOb3s
@5 BHMBL3EBEE00L ofggdsdg 593U goblsbEzMemo 499ds



3063950 d9xoL9dS

565969B0 s loJomemo 459Mm33w93s

dOM00ISPO 935005

3560L 20dmymaols J9x3sl59ds

006 39¢0b domxzlool 3990, 009 gl IMI0GdSOS

M} 9HMO0 565969B0 (ADPKD, s¢o3m® ol Lob®mdo)

006399 900L 3m39630MO© A5639MOGOSPO 9350 JOJO0
AG®oBL3sbE 300l 999

3990l 853500990l Lod3EHMI9d0

CAD-ol ®0b30b 53593900 (09dM0560 03930, IMf935, COLE030HT0Y,
65506930 1L033OOL MY SHBMEMO vB5F6)BO)

565369Hdo 06x399300L sOLYGOMBS



30603950 J9535L900

> 339630960 LgbloEobogools
0L 3900 (BHOBLBMD0S, MOLYIEMDY,
AM5BL3BEO309)

» 5b653b69Bdo 03bmliv3tgloyeo
0953005

(396539000 I 3¢00L PMIHY)

> 300090bstg 39@035996&MMo
33OboErMd0L Jodmbogngs

> 00MboBs30s
> bLbgmeools dsbols 0bgdlo
> 30600l 06Ol d9dmfagds

> 15dogng SOEGHIOO00L 9I3MIESE0S,
05Mdogols s 3gMazol membsImo

3OGHJMO0L 3)bSE30S
> 9EM5bL3bE 300l d9dmbgggzodo,

Hobo BHM9bL3EBESEHOL 35630
doHgbo




EPTS @®Moblidemsb@oEool 399 mado gos®mBgbol gwems

EPTS 50351900 653009b bobl ollotgdegdl M9:303096E0 FHMIBL3SbESbEH0m

9 5G0L w9, HMIGEOE A9TMOMZEGOS DOMNMIMO 353090EHOLMZ0L O
993993690 m0os MMb oMM BY:

35309530L ( 09303096¢)0L) sLs3zo

0394mx3905 039 505 OSE0DBDBY o M 5199, 8B Bsb0S MroE 0TYMRBIDS OSODBDY
G©9bL3W b ESE00L 565969B0

565869B0o - ©0sdYEO



AEBL3EBEObEOL JgMhg3s

A PATIENT’S EPTS CAN RANGE FROM 0-100%
AND IS AN IMPORTANT FACTOR IN
PRIORITIZATION.

stimated
Post

Transplant
urvival

A KIDNEY’S KDPI CAN RANGE FROM 0-100%
AND IS AN IMPORTANT PART OF MATCHING
THE RIGHT ORGAN TO THE RIGHT PATIENT.

idney
Donor
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Figure KI 1: New adult candidates added to the kidney transplant
waiting list

Figure KI 2: All adult candidates on the kidney transplant waiting list

Figure KI 3: Distribution of adults waiting for kidney transplant by age
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Figure KI 6: Distribution of adults waiting for kidney transplant by
diagnosis
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Figure KI 7: Distribution of adults waiting for kidney transplant by
waiting time (years)
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Figure KI 8: Distribution of adults waiting for kidney transplant by BMI
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Pathogen Everyone Vaccinate if seronegative | With epidemiologic risk
or not vaccinate factors

cytomegalovirus X

Ebstein Barr virus X

Varricella X X

HIV X

HBV(HBsAb, Anti HBc, X X

HBsAg)

HCV X

Treponema pallidum X

Tuberculosis X

Mumps, measles and X X

rubella

Toxoplasma gondii X
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Pathogen Everyone Vaccinate if seronegative or | With epidemiologic risk
not vaccinate factors

Coccidioides antibody X

Histoplasma antibody
Blastomyces antibody
Stroggylis stercoralis
Trypanosome cruzi
Leishmania spp
Schistosoma spp

HTLV 1 and 2

S| < BN x BN < ey X

Hepatitis A serology X
SARS — cov 2 (covid 19) NAAT X

Stool exam for ova parasites X
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Anti HCV
HCV RNA




HCV-infected candidates for a kidney
transplantation

Testing for liver fibrosis and if indicated
portal hypertension

FO to compensated cirrhosis Decompensated cirrhosis
without portal hypertension
SKLT before
Living donor Deceased donor J treatment
. _ eceiving an HCV+ No possibility of
Short time to Expected time to . & . receiving an HCV+
. . kidney rapidly ) .
transplantation transplantation kidney rapidly
< 24 weeks > 24 weeks

No treatment prior to
transplantation

Treatment before
transplantation

Treatment after Treatment before or after Kidney from HCV + or
transplantation transplantation —donor

depending on HCV
genotype and availability
of treatment regimens

Treatment after
transplantation
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— | HBV 0b6g399305 96 560l m3B396905 GHMsbL3emsb@ogoolbsmgol |

10.5.3.1:We recommend screening for HBV infection with HBsAg, antiHBs, and anti-HBc
(1A)

10.5.3.2:We recommend screening with HBV DNA for patients with a positive HBsAg or
anti-HBc (1A)

10.5.3.3:We recommend that patients from hepatitis D virus (HDV) endemic area be
screened with HDV serology if they are positive for HBsAg or anti-HBc (1A)
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503 053009350 96 M0 ©93B396905 06330l FHMIBLISHE 30030

10.5.1.1:We recommend screening all patients for HIV infection, using HIV serology
(1A)

10.5.1.2:We recommend not excluding patients with controlled HIV infection from
kidney transplantation (1C).
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Malnutrition Social isk factors (homeless, MY‘“"‘dm. . AC mptehel\SiVC Review
. incarceraion, smoking alcohol abuse, Transplantation: -
+Chronic obstructive pulmonary known TB contact) ” - mwuo,a.. f
+Medical risk factors (diabetes, BMI < 1240, Genes lsmail =, Dorina a8«
Latent TB (pre-transplant) 18.5 kg/m, history of untreated T6) " 12 yod Citilin Baston
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“Autoimmune disease
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“Chronic o 60%.
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1. Risk for TB development in KT recipients. TB—tuberculosi ‘ .*';-:j to Set — -
‘mass index; KT—kidney tr: ) .



Screening solid organ transplant candidates for latent tuberculosis

Does the patient have
end-stage renal disease or
advanced liver disease?
|

T 1
No Yes
v
Did the patient receive
the BCG vaccine?
|

Ll
No Yes
¥ ¥
Check TST or
IGRA* Check IGRA
| I
r T T T 1 T T 1
IGRA TST TST IGRA IGRA IGRA IGRA IGRA
Hve i positi positi s 4y . £ - e itive
(<5 mm) (=5 mm)
v |
Repeat two weeks later to
evaluate for booster effect Rapaat 3JGRA
| I
I 1 I L)
TST TST IGRA IGRA
negative positive positive negative or
(<5 mm) (=5 mm) indeterminate 1
¥ ¥ ¥ ¥ ¥ ¢ ¥ ¥ ¥
| Consider risk of LTeI | | Evaluate for active TB | | Consider risk of LTBI | [ Evaluate for active T8 |
| | |
I 1 I 1
High-risk for Low-risk for No evidence of Evidence of High-risk for Low-risk for No evidence of Evidence of
TB exposured TB exposure active TB active TB TB exposured TB exposure active TB active TB
v ¥ v ¥ ¥ v ¥ v
Treat LTBI RO Pkt snmitasthon s Treat LTBI Treat active TB Treat LTBI o husthar svetustion or Treat LTBI Treat active TB

treatment indicated treatment indicated
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Vaccine target Indications

Pneumococcal vaccines All SOT candidates and recipients not previously vaccinated. Vaccine
formulation of choice depends on age, national guidelines, and availability

Seasonal influenza virus Annually for all patients 26 months old

Hepatitis B virus All SOT candidates and recipients who are nonimmune based on serologic
testing

Hepatitis A virus If not previously vaccinated:All adult liver transplant candidates and

recipients,All pediatric SOT candidates and recipients At-risk adult nonliver
transplant recipients

Meningococcus At-risk patients who have not been previously vaccinated, including those
treated with eculizumab and those with impaired splenic function.

Haemoph”us influenzae At-risk patients 25 years old who have not been previously vaccinated,
including those with impaired splenic function. Children

Human papillomavirus All SOT candidates and recipients not previously vaccinated who meet
age-based indications for vaccination.
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Tetanus, diphtheria, pertussis (DTaP, Tdap) or tetanus,
diphtheria (Td)

Recombinant zoster vaccine

COVID-19 vaccines

Zoster vaccine, live (ZVL)

Varicella vaccine

Measles, mumps, rubella

Rotavirus

All SOT candidates and recipients per guidelines for healthy persons

SOT candidates and recipients aged 219 years old.

All SOT candidates and recipients. Choice of vaccine depends on age,
national guidelines, and availability.

SOT candidates aged >50 years old. (ZVL contraindicated post-
transplantation)

Nonimmune SOT candidates prior to transplantation; can be given as early
as 6 months of age in children. Contraindicated post-transplantation
and/or for immunosuppressed patients.

SOT candidates who have not been previously vaccinated and/or lack
evidence of measles, mumps, or rubella immunity (ie, IgG seronegative);
can be given as early as 6 months of age in children. Contraindicated
posttransplantation and/or for immunosuppressed patients

Per usual guidelines for infants prior to transplantation; not indicated for
older children and adults. Contraindicated posttransplantation and/or for
immunosuppressed patients.
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The risk of fractures after kidney transplant is high

Most transplant patients have preexisting bone Fractures and
disease of CKD (CKD-MBD), but new insults to morbidity
bone can also occur after transplant.

Bone mineral density (BMD) rapidly decreases in the first 6-12 months and continues to
decrease at a lower rate for many years.

Influencing Factors:
eDeleterious effects of immunosuppressive agents

e Impaired kidney function Post-transplant
* Hypogonadism bone disease
e Diabetes

e Smoking

e Lack of physical activity
e Time on dialysis and transplantation
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Transplantation

4 !:I:llf P“b"c Access Nonlinear relationship between body

%‘ | mamlscnpi . ), L5

N | A Tonln A g st i PMC 202 Marh 9, mass index and clinical outcomes after
Pulsod il e fom s - kidney transplantation: A dose-response
AR R S meta-analysis of 50 observational studies

Saifu Yin MM €, Linyan Wu MB ®, Zhongli Huang MD €, Yu Fan MD ©, Tao Lin MD, PhD ©,

Effects of body mass index on kidney transplant outcomes are Tarun Song MD, PhD © 2, &

significantly modified by patient characteristics  R—

Jesse D, Schold'2 Joshua J. ng Anne M. Humi®. Richard Fatica’ Saul Nurko'. + AddtoMendeley ©of Share %9 Cite

Alvin Wee®, Emilio D. Poggio® https://doi.org/10.1016/j.5urg.2021.10,024 2 Get rights and content

"Department of Quantitaive Health Sciences, Cleveland Clinic, Cleveland, Ohio
“Center for Populations Health Research, Lemer Research Institute, Cleveland Clinic, Cleveland,
Ohio

Gickman Urolgical and Kidhey Instute, Cleveland Ciiic, Cleveand, Ohio
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Management of obesity in kidney transplant candidates and
recipients: A clinical practice guideline by the DESCARTES
Working Group of ERA

Gabriel C. Oniscu', Daniel Abramowicz?, Davide Bolignano @, llaria Gandolfini @*, Rachel Hellemans®, 606)00@6)0@@0 (Y)_BO@DGOD 06@0
Umberto Maggiore @¢, lonut Nistor’, Stephen O'Neill*, Mehmet Sukru Sever’, Muguet Koobasi &

and Ei V. Nagler O 25b60bowgdmogls BMI >40 39/02-%9
'Edinburgh T!a{nphnl Centre, Rm.‘al Infirmary of Ew. Edinburgh, UK, :l'_nntmu !ios_p\ul .‘\mwr_tp. Antwerp, Belgium, *Department

e e 3)3930bob dugyogLo 3g3¢owo 1
A Ao A Al MR R s G, (GLP-1) 9393&™M9gd0L
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bObtjbe)O six-minute walk test technique!?.7}

o Flat, straight cormdor 30 m (100 feet) in length
o Tumaround posnts marked with a cone

BoLlsBg BOL0S0IDYDS BODOMENEIROYEIQ  * Fere et  che o a sst 16 utes it s e i )
$96d30gd0L ©ag3g0mYGBdOm: et e a0t oy s (50 e e e P

« If the patient is using supplemental axygen, record the flow rate and type of device
* Mave patient stand and rate baseline dysprea and overall fatigue using Borg scake* (1)

e Set lap counter to 2ero and Timer 10 Six Menutes

6(‘0—601) @")3@065 * Instruct the patient: Remember that the object is to walk AS FAR AS POSSIBLE for 6
minutes, but don't run or jog. Pivot brisidy around the cone.
@bQQ’O@(‘be ' such as “You ::m well, :mo - Minutes :’:qo' ang 'x‘:omm?x
You have _ ménutes to go.”
b()b‘:jbé)a e At the end of the test, mark the spot where the patient stopped on the foor
e 1If using a pulse oximeter, measure the pulse rate and SpO; and record
68@0 bObﬁ)‘CJQ’O ® AMter the test record the Borg* (3] dyspnea and fatigue levels
e Ask, "What, f anything, kept you from walking farther?”
QOO0 99BH03MdS « Calculate the distance waked and record

' Refer to UpToDate table on the modified Borg Scale.
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- Invasiv 2 bis 5 Jahre -

Malignom Stadium Wartezeit
Mamma-Ca Frih Mindestens 2 Jahre

Fortgeschritten Mindestens 5 Jahre
Kolorektales Ca Dukes A/B Mindestens 2 Jahre

Dukes C 2 bis S Jahre

Dukes D Mindestens 5 Jahre
Blasen-Ca Invasiv Mindestens 2 Jahre
Nierenzell-Ca Inzidentell entdeckt, <3 am Keine

Frih Mindestens 2

GroB und invasiv wachsend Mindestens 5 Jahre
Uterus-Ca Lokalisiert Mindestens 2 Jahre

Invasiv Mindestens 5 Jahre
Zervix-Ca Lokalisiert Mindestens 2 Jahre

Invasiv Mindestens 5 Jahre
Lungen-Ca Lokalisiert 2 bis 5 Jahre
Hoden-Ca Lokalisiert Mindestens 2 Jahre
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Melanom Lokalisiert Mindestens S Jahre
Invasiv Kontraindiziert
Prostata-Ca Gleason <6 Keine
Gleason 7 Mindestens 2 Jahre
Gleason 8-10 Mindestens S Jahre
Schilddrisen-Ca Stadium 1 Keine
Stadium 2 Mindestens 2 Jahre
Stadium 3 Mindestens S Jahre
Stadium 4 Kontraindiziert
Anaplastisch Kontraindiziert
M. Hodgkin Lokalisiert Mindestens 2 Jahre
Regional 3 bis 5 Jahre
Disseminiert Mindestens S Jahre
PTLD Nodal Mindestens 2 Jahre
Extranodal und zerebral Mindestens 5 Jahre

- Ca Karzinom, PTLD Posttransplantationslymphom ( post-transplant lymphoproliferative disorder”) -



Risks of Recurrence of Renal Disease after Transplantation and

Risks of Graft Loss as aResult of Recurrence

Disease Riskof Reccurence (%) | 10yrRiskofgraftlossfrom
Recurrence(%)
20-30% 8-15%
::Sf?]e hropath 40-50% >-15%
EA NEpPnropathy 10-20% 5-10%
Henoch- Schonlein purpura o o
Mesangiocapillary Type | 20-30% 10-15%
Mesangiocapillari Type Il 30-90% 5-10%
Memabraneous 10-20% 10-25%
HUS 10-30% 10-15%
ANCA vasculitis 10-15% 59,
Pauchi Immune 10-20% 5-10%
gLuEdpasture s syndrome 100% 80%
1% 1%



Risks of Recurrence of Renal Disease after Transplantation and
Risks of Graft Loss as aResult of Recurrence

Disease Risk of Reccurence (%) 10 yr Risk of graft foss from
Recurrence(%)

Diabetic Nephropathy Low

I 100
Amiloidosis Low
Oxalosis 30 80
Cystinosis 90-100 0
Fabris Disease 0 0
Alports syndrome 100 5
Ligtht chain nephropathy 34

: . 10-30

Mixed essential 10-25
krioglobulinemia 50 40
Skleroderma 5-10

20
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