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ABSTRACT 

Before patients with kidney failure can undergo kidney transplantation, their suitability is assessed through a 
transplantation work-up. Variation in the transplantation work-up could contribute to inefficiency and inequality in 

accessing the transplant waiting list and kidney transplantation. We conducted a scoping review on the evaluation of 
kidney transplant candidates prior to waitlisting, investigating: ( i) content of the transplantation work-up; ( ii) 
contraindications to waitlisting; and ( iii) organization of the transplantation work-up. A systematic search was 
conducted in Ovid Medline and Ovid EMBASE in collaboration with a medical information specialist. Studies 
investigating practice patterns since 2013 related to the evaluation of adults receiving their first kidney graft from a 
deceased donor were included. Results from 20 studies showed substantial variation in the evaluation of kidney 
transplant candidates. The content of the transplantation work-up differed between studied centers, yet common 

domains included screening for infections, heart disease, peripheral artery disease, and malignancy. Commonly reported 
contraindications to waitlisting were obesity and age-related factors. However, strict cut-off for BMI and age were used 
less. The organization of the transplantation work-up differed across studied centers with regard to referral and 
waitlisting decisions, screening and prioritization, and the setting of the transplantation work-up. Literature on the 
evaluation of kidney transplant candidates is limited, but our findings suggest substantial variation in pre-waitlisting 
practices among centers. This may contribute to differences in kidney transplantation access and 
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outcomes between countries. Further research on pre-transplantation practices, specifically regarding the 
standardization of the transplantation work-up, is needed. 

Keywords: cardiovascular, guidelines, kidney transplantation, obesity, systematic review 
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NTRODUCTION 

or patients with kidney failure, kidney transplantation is of- 
en the best kidney replacement therapy ( KRT) , offering a better 
uality of life and increased life expectancy compared with dial- 
sis [1 –3 ]. Access to kidney transplantation is partly influenced 
y patient comorbidity, as conditions such as ( cardio) vascular 
isease and obesity may make transplantation riskier and can 
otentially impact long-term prognosis [4 , 5 ]. To facilitate op- 
imal outcomes, kidney transplant candidates receive a trans- 
lantation work-up assessing their suitability for kidney trans- 
lantation. 
Several international guidelines have outlined the most 

mportant factors in determining patient suitability for kid- 
ey transplantation [6 –11 ], but there is little universal agree- 
ent among them ( Supplementary information 1) and it is un- 
lear whether the recommendations described in guidelines are 
dopted in clinical practice. Variation in the evaluation of kid- 
ey transplant candidates could be a contributing factor to inef- 
ciency and inequality in accessing the transplant waiting list 
nd kidney transplantation. Therefore, the standardization of 
re-waitlisting practice patterns is desirable and in line with rec- 
mmendations from a strategic action plan in the USA [12 ], and 
 joint statement in Europe [13 ]. 

An overview of publications on pre-waitlisting practices for 
idney transplantation is needed to increase the transparency 
f kidney transplant candidacy evaluation, and is a first step 
owards the standardization of pre-waitlisting procedures. To 
ate, such an overview has not been performed. Therefore, we 
onducted a scoping review on the evaluation of kidney trans- 
lant candidates prior to waitlisting worldwide, investigating: ( i) 
ontent of the transplantation work-up; ( ii) contraindications to 
aitlisting; and ( iii) organization of the transplantation work-up.

ETHODS 

iven the emergent state of evidence on kidney transplant can- 
idacy evaluation, a scoping review was performed to examine 
he extent of current evidence and identify gaps in research [14 ].
he scope of this review is limited to what takes place prior to 
aitlisting. Therefore, the term ‘pre-waitlisting’ refers to prac- 
ices that take place in the process of waitlisting for transplan- 
ation and does not include practices that take place once the 
atient has been listed. For this reason, practice patterns related 
o waiting list management ( e.g. delisting, inactive status, or pe- 
iodical screening of patients on the transplant waiting list) or 
idney allocation ( human leukocyte antigen type or antibody 
esting) were not investigated. 
rotocol and registration 

his review adhered to the Preferred Reporting Items for Sys- 
ematic reviews and Meta-Analyses extension for Scoping Re- 
iews ( PRISMA-ScR) checklist [15 ]. A protocol of this study was 
egistered with Open Science Framework ( https://doi.org/10.
7605/OSF.IO/46AXJ) . 

earch strategy 

 systematic search was conducted in the electronic databases 
vid Medline and Ovid EMBASE from inception until 20 January 
023 in collaboration with a medical information specialist ( J.D.) .
 preliminary search of relevant articles, reference tracking, and 
imilarity tracking yielded several key articles, which were used 
o create a search strategy using the following concepts: 

[kidney transplantation] AND [candidacy evalua- 
tion/contraindications] AND [waiting list OR practice 
patterns] AND [evaluation design]. 

The search string for Ovid Medline ( Supplementary
nformation 2) was developed first using MeSH and free- 
ext terms, and was later translated to EMBASE. Attempts were 
ade to contact the authors of studies for which a full-text 
rticle was not available. 

tudy selection 

tudy selection consisted of two stages of screening: ( i) ini- 
ial screening on title and abstract using the online review tool 
ayyan [16 ]; and ( ii) full-text review. Both stages of screening 
ere performed independently by two reviewers ( B.A.B. in col- 

aboration with V.S.S., A.K., K.J.J., R.H., M.P., or M.D.) with sched- 
led meetings to reach consensus. 

ligibility criteria 

tudies investigating practice patterns since 2013 related to 
he evaluation of adults receiving their first kidney graft from 

 deceased donor were included. Practice patterns needed 
o be reported from the perspective of a healthcare profes- 
ional ( e.g. nephrologist, transplant surgeon, transplant center 
oordinator) . There were no limits imposed with regards to lo- 
ation. 

Studies were excluded if they only contained results for 
ediatric patients ( < 18 years of age) , simultaneous kidney–
ancreas or kidney–liver transplantation, re-transplantation, or 
iving donor kidney donation. However, studies that made no 
istinction between pre-transplantation practices for deceased 
r living donor donation were included. Any practice patterns 
eported from the perspective of the patient were excluded,
s were any practices that were performed once the patient 
as waitlisted. Studies that investigated any COVID-19-related 
hanges to kidney transplantation procedures or any experi- 
ental screenings for evaluating kidney transplant candidates 
ithout evidence that this screening was also used in clinical 

https://academic.oup.com/ckj/article-lookup/doi/10.1093/ckj/sfae377#supplementary-data
https://doi.org/10.17605/OSF.IO/46AXJ
https://academic.oup.com/ckj/article-lookup/doi/10.1093/ckj/sfae377#supplementary-data
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Records identified from:
Ovid Medline (n = 1016)
Ovid EMBASE (n = 1932)

Records removed before screening:
Duplicate records removed  
(n = 326)

Records screened
(n = 2622)

Records excluded
(n = 2482)

Reports sought for retrieval
(n = 140)

Reports not retrieved because no full-text 
available
(n = 39)

Reports assessed for eligibility
(n = 101)

Reports excluded:
Other language (n = 9)
Research year prior to 2013 (n = 20)
Report was review or guidelines (n = 13)
Post-transplantation (n = 1)
Living donation (n = 1)
Experimental screening (n = 2)
Management of waiting list (n = 4) 
No practice patterns reported (n = 31)

Studies included in review
(n = 20)

Identification of studies via databases
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Figure 1: Modified PRISMA 2020 flow diagram. 
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ractice were excluded. Lastly, studies were also excluded if they
esearched practice patterns prior to 2013, or if they were not
ritten in the English language. 

ata charting and synthesis 

elevant information was extracted from the included studies 
nd summarized in Excel tables by a single reviewer ( B.A.B.) .
elevant variables included: author name, year of publication,
ocation, research year( s) , study design, publishing journal, and 
ny practice patterns related to the research question. For sur-
eys, the role of the respondent, how respondents were consid-
red, and response rate were also collected. 

Results were separated for studies that contained a survey 
ersus studies that did not contain a survey, and summarized ac-
ording to the following sub-categories: ( i) content of the trans- 
lantation work-up; ( ii) contraindications to waitlisting; and ( iii) 
rganization of the transplantation work-up. The percentages 
eported in the results section reflect the findings from the orig-
nal articles and are based only on studies that reported pre-
aitlisting practice patterns. 

ESULTS 

tudy selection and study characteristics 

tudy selection is summarized using a modified PRISMA 2020
ow diagram in Fig. 1 . The search in Ovid Medline and Ovid
MBASE yielded 1016 and 1932 articles, respectively. Following
he removal of duplicates, 2622 articles were screened on title
nd abstract. Of the 140 abstracts that met eligibility criteria,
9 did not have a full text available and were excluded, leav-
ng 101 articles that were read in entirety. A total of 20 studies
ere included, of which 14 studies contained surveys on prac-
ice patterns. The majority of studies were conducted in the USA
 n = 12) , followed by studies conducted in Europe ( n = 3) , global
tudies ( n = 2) , and studies conducted in Australia ( n = 2) and
anada ( n = 1) . Characteristics of the included studies are sum-
arized in Table 1 . 
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ontent of the transplantation work-up 

 total of 11 studies reported practice patterns related to the
ontent of the transplantation work-up. Results for the content 
f the transplantation work-up from studies containing a survey 
re summarized in Table 2 a and results from studies not con-
aining a survey are reported in Supplementary information 3.
tudy-specific results are reported in Supplementary
nformation 4 and results related to the content of the 
ransplantation work-up for patients with specific indica- 
ions are reported in Supplementary information 5. 

nfections 

esults from two European surveys indicated that 99%–100% of 
enters routinely screened for human immunodeficiency virus 
 HIV) and hepatitis B and C virus ( HBV and HCV, respectively) ,
5%–100% of centers screened for cytomegalovirus ( CMV) , and 
4%–95% of centers screened for Epstein–Barr virus ( EBV) [17 , 18 ].
he following infections were screened for less often: varicella 
oster virus ( VZV, 76% of centers) [18 ], syphilis ( 40% of centers) 
18 ], herpes simplex virus ( HSV, 72% of centers) [17 ], tuberculosis
 TB, 25% of centers) [18 ], and toxoplasmosis ( 19% of centers) [18 ].
ractices related to the screening of infectious disease were not
vailable for other regions. 

eart disease 

 majority of surveyed centers ( 58%–88%) stratified patients by 
isk to determine which cardiac investigations to perform [17 , 19 ,
0 ], with common risk factors being age ( 88%) , diabetes ( 97%) ,
istory of cardiovascular disease ( 91%) , and abnormal electro- 
ardiogram ( ECG, 89%) [17 ]. The following investigations were 
eported most often as part of the standard transplantation 
ork-up in all patients: ECG ( 100% of surveyed centers) [17 ],
chocardiogram ( 45%–63% of surveyed centers) [17 , 18 ], and ‘car- 
iac stress testing’ ( 44% of surveyed centers) [17 ], such as stress
chocardiography ( 1–20% of surveyed centers) [17 , 20 ] and nu- 
lear medicine perfusions studied ( 19% of surveyed centers) [20 ].
oronary angiography, the only form of invasive screening re- 
orted, was performed more frequently in dialysis patients ( 41% 

f surveyed centers) [21 ] and diabetic patients ( 1%–20% of sur- 
eyed centers) [20 , 21 ] compared with its standard use in all pa-
ients ( 1%–3% of surveyed centers) [17 , 20 ]. A UK survey reported
he following cardiac investigations in ‘high-risk’ patients: thal- 
ium stress testing ( 34% of centers) , exercise tolerance test ( 21% 

f centers) , stress echocardiography, and dobutamine stress Tc 
can ( both 13% of centers) [17 ]. 

eripheral artery disease 

wo surveys reported practices for screening for peripheral 
rtery disease ( PAD) prior to waitlisting [17 , 18 ]. A European sur-
ey found that 31% of centers performed Doppler ultrasonog- 
aphy of the iliac arteries in all patients [18 ], while in the UK
his was routinely performed by only 7% of surveyed centers [17 ].
oppler ultrasonography of the carotid arteries ( 14% of surveyed 
uropean centers) [18 ] and Doppler sonography of the lower ex-
remity arteries ( 7% of surveyed UK centers) [17 ] were also used.
he included studies did not contain any information on inva-
ive screening for PAD. 

alignancy 

hree surveys contained information on screening for malig- 
ancy prior to waitlisting [17 , 18 , 22 ]. A US survey indicated that
6% of centers screened all patients for renal masses by per-
orming an ultrasound of the kidneys ( 66% of surveyed centers)
r computed tomography ( 34% of centers [22 ]. In the UK, a survey
eported in 83% of centers screening for breast, prostate, bladder,
nd colorectal cancer was a part of the standard transplanta-
ion work-up for all patients [17 ]. Non-invasive screening meth-
ds, such as an abdominal ultrasound ( performed in 30%–54%
f surveyed European centers) , were more common than inva-
ive screening methods, such as gastroscopy and colonoscopy
 each performed in 3% of surveyed European centers) [17 , 18 ]. In
omen, a gynecological consultation was part of the standard
ork-up in 33% of surveyed European centers [18 ], and in men a
rostate-specific antigen ( PSA) test was routinely performed in 
3% of surveyed European centers [17 ]. 

ther investigations 

ive surveys described a variety of other investigations that were
erformed in the evaluation of kidney transplant candidates
rior to waitlisting [17 , 18 , 23 –25 ]. A European survey reported
he following basic laboratory tests performed in all patients:
ull blood count ( 100% of centers) , liver enzymes ( 96% of centers) ,
nternational normalized ratio/activated partial thromboplastin 
ime ( INR/APTT, 95% of centers) , parathyroid hormone ( PTH, 90% 

f centers) , and a urine culture ( 83% of centers) [18 ]. The chest
-ray was routinely performed in 95% of surveyed European cen-
ers [18 ] and 85% of surveyed UK centers [17 ]. In the USA, a sin-
le survey reported that adherence was assessed in 51% of cen-
ers [23 ], while two surveys reported that frailty was assessed in
7%–25% of centers [24 , 25 ]. Practices related to the evaluation
f adherence and frailty in other regions were not available. The
ollowing investigations were performed less often among sur-
eyed European centers: urological consultation ( 21%) [18 ], psy- 
hological consultation ( 7%–16%) [17 , 18 ], orthopantomogram 

 15%) [18 ], lung function test ( 7%–8%) [17 , 18 ], and a voiding cys-
ourethrogram ( 3%–8%) [17 , 18 ]. 

ontraindications to waitlisting 

n total, 12 studies reported contraindications to waitlisting
or kidney transplantation. Results from studies containing a
urvey are summarized in Table 2 b and results from stud-
es not containing a survey are reported in Supplementary
nformation 3. Study-specific results are summarized in 
upplementary information 6. 

besity 

ix surveys reported that extreme obesity was considered a po-
ential contraindication to waitlisting [17 , 20 , 26 –29 ]. Between
7% and 81% of surveyed centers had an official policy on obesity
s a contraindication [26 , 27 ], with BMI cut-off points being the
ost common assessment criteria ( 82%) [17 ]. The following BMI

hresholds were reported: between 30 and 34 kg/m2 ( 2%–24% of
urveyed centers) [17 , 27 –29 ], between 35 and 39 kg/m2 ( 12%–51%
f surveyed centers) [17 , 20 , 26 –29 ], and > 40 kg/m2 ( 6%–62% of
urveyed centers) [17 , 20 , 26 –28 ]. In general, surveyed European
enters adhered to lower BMI cut-off points compared with sur-
eyed centers in North America. Results from two surveys show
hat only 2%–7% of surveyed European centers adhered to a BMI
ut-off of 40 kg/m2 [17 , 27 ], while this was 54% of surveyed cen-
ers in the USA [20 ] and 62% of surveyed centers in Canada [26 ].
etween 6% and 55% of surveyed centers reported that they did
ot exclude patients based on BMI [20 , 27 –29 ], but used other cri-
eria to evaluate obesity, such as abdominal circumference, fat

https://academic.oup.com/ckj/article-lookup/doi/10.1093/ckj/sfae377#supplementary-data
https://academic.oup.com/ckj/article-lookup/doi/10.1093/ckj/sfae377#supplementary-data
https://academic.oup.com/ckj/article-lookup/doi/10.1093/ckj/sfae377#supplementary-data
https://academic.oup.com/ckj/article-lookup/doi/10.1093/ckj/sfae377#supplementary-data
https://academic.oup.com/ckj/article-lookup/doi/10.1093/ckj/sfae377#supplementary-data
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Table 2a: Summary of survey results related to the content of the transplantation work-up. 

Domain Screening or investigation Percentage of respondents Reference number 

Infections HIV 99–100 17, 18 
HBV 99–100 17, 18 
HCV 99–100 17, 18 
CMV 95–100 17, 18 
EBV 94–95 17, 18 
VZV 76 18 
HSV 72 17 
Syphilis 40 18 
TB 25 18 
Toxoplasmosis 19 18 

Heart disease Resting ECG 100 17 
Echocardiography 45–63 17, 18 
‘Cardiac stress testing’ 44 17 
Stress echocardiography 1–20 17, 20 
Nuclear medicine perfusion studies 19 20 
Cardiological consultation 16 18 
Dopamine stress Tc scan 13 17 
Exercise ECG 13 18 
Cardiopulmonary exercise ( CPEX) testing 10 17 
Exercise tolerance test 7 17 
Myocardial scintigraphy 3 18 
Coronary angiography 1–3 17, 20 

Peripheral artery disease Doppler ultrasonography of iliac arteries 7–31 17, 18 
Doppler ultrasonography of carotid arteries 14 18 
Pelvic x-ray 7 17 
Doppler ultrasonography of lower extremity arteries 7 17 
Abdominal CT scan a 3 17 

Malignancy Screening for renal masses 86 22 
Ultrasound of kidneys 66–84 18, 22 
Screening for breast, prostate, bladder, and 
colorectal cancer 

83 17 

Abdominal ultrasound 30–54 17, 18 
Abdominal CT scan 34 22 
Gynecological consultation ( in women) 33 18 
PSA ( in men) 23 17 
Abdominal CT scan a 3 17 
Gastroscopy 3 17 
Colonoscopy 3 18 
Sigmoidoscopy/baroscopy 1 17 

Other Full blood count 100 18 
Liver enzymes 96 18 
INR/APTT 95 18 
Chest x-ray 85–95 17, 18 
PTH 90 18 
Urine culture 83 18 
Adherence 51 23 
Liver enzymes 96 18 
Frailty 17–25 24, 25 
Urological consultation 21 18 
Psychological consultation 7–16 17, 18 
Orthopantomogram 15 18 
Lung function test 7–8 17, 18 
Voiding cystouretherogram 3–8 17, 18 
Urodynamic test 5 18 
Psychiatric consultation 1 18 

Percentages reflect findings from the original articles. 
a Abdominal CT scan could be used to evaluate peripheral vasculature and/or malignancy in abdominal organs. 
HIV, human immunodeficiency virus; HBV, hepatitis B; HCV, hepatitis C; CMV, cytomegalovirus; VZV, varicella zoster virus; EBV, Epstein–Barr virus; TB, tuberculosis; 

HSV, herpes simplex virus; ECG, electrocardiogram; CT, computed tomography; PSA, prostate-specific antigen; PTH, parathyroid hormone; INR/APTT, international 
normalized ratio/activated partial thromboplastin clotting time ( blood tests) . 
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Table 2b: Summary of survey results related to contraindications to waitlisting. 

Domain Criteria Percentage of respondents Reference number 

Obesity practices Presence of BMI cut-offs 82 17 
Presence of official policy on obesity 67–81 26, 27 
No BMI cut-off point present 6–55 20, 27–29 

Obesity contraindications BMI 40 kg/m2 6–62 11, 20, 26–28 
BMI 35–39 kg/m2 12–51 17, 20, 26–29 
BMI 30–34 kg/m2 2–24 17, 27–29 

Age-related practices No age cut-off point present 96 17 

Age-related contraindications Frailty 75 24 
Cognitive impairment without support 73 25 
Recipient is aged 75–79 years a 8–66 30 
Functional impairment without support 61 25 
Recipient is aged 70–74 years b 2–57 17, 30 
Recipient is aged 80 + years c 30–52 30 
Nursing home residency d 7–41 25 
( Progressive) cognitive impairment 34–36 25 
( Progressive) functional impairment 14–32 25 
Age cut-off 70–90 years 22 25 
Recipient is aged 65–69 years e 0–18 30 

Other contraindications Life expectancy following transplantation remains 
the same 

25 25 

Untreated prostate cancerf 45 51 

Percentages reflect findings from the original articles. 
a 8% of studied centers consider this an absolute contraindication and 66% a relative contraindication. 
b 2% of studied centers consider this an absolute contraindication and 57% a relative contraindication. 
c 30% of studied centers consider this an absolute contraindication and 52% a relative contraindication. 
d 41% of studied centers consider this an absolute contraindication, 16% considered this a contraindication if candidate is in nursing home purely for cognitive/social 

reasons, and 7% considered this a contraindication if candidate is in nursing home purely for physical reasons. 
e 0% of studied centers consider this an absolute contraindication and 18% a relative contraindication. 
f The remaining respondents ( 55%) reported that whether patients with prostate cancer were eligible for kidney transplantation depended on the risk of disease. Of 
these respondents, 31% allowed active surveillance ( in the absence of a definitive treatment) , 33% did not, and 36% reported this depended on patient age. 
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istribution, waist-to-hip ratio, exercise tolerance, comorbidi- 
ies, or muscle mass [26 ].

ge-related factors 

our surveys reported age-related contraindications to waitlist- 
ng [17 , 24 , 25 , 30 ]. Various cut-off points for age were reported
ut not frequently enforced [17 , 30 ]. In the USA, a single survey
eported that frailty was considered a contraindication in 75% 

f centers, which was assessed using the timed walk test ( 19%
f centers) , low BMI ( 15% of centers) , functional status ( 12% of 
enters) , the timed up-and-go or stair climb test ( 11% of centers) ,
he number of hospitalizations ( 10% of centers) , or by assess- 
ent of sarcopenia, the Montreal Cognitive Assessment ( MoCA) ,
r Fried frailty phenotype ( 8% of centers) [24 ]. Additional age- 
elated contraindications included cognitive or functional im- 
airment and nursing home residency [25 ]. 

ther contraindications 

ne survey reported a minimal median life expectancy ranging 
etween 2 and 10 years, wherein 25% of centers would not list a
andidate that was only expected to benefit from kidney trans-
lantation in terms of quality of life, as opposed to length of life
25 ]. 

rganization of the transplantation work-up 

 total of three surveys provided information related to the or-
anization of the transplantation work-up [17 , 20 , 31 ]. Results 
rom studies containing a survey are summarized in Table 2 c
nd results from studies not containing a survey are reported
n Supplementary information 3. Study-specific results are sum- 
arized in Supplementary information 7. 
Prior to initiating the transplantation work-up, patient suit-

bility for kidney transplantation was discussed by their health-
are provider( s) . Among studied European centers, the decision
o discuss kidney transplantation as an option was made using
 multidisciplinary team approach ( 20%–55% of centers) or solely 
y consultant nephrologist ( 20%–40% of centers) [17 , 31 ]. In the
SA, a survey found that 59% of centers screened referrals prior
o scheduling an in-person evaluation, while the remaining 40%
f centers only evaluated patients at the scheduled visit [20 ].
his same survey also reported that 26% of centers prioritized
he transplantation work-up of patients with a living donor,
hilst 22% of centers prioritized the transplantation work-up of
atients with a living donor if there was a chance of pre-emptive
ransplantation [20 ]. 

In the UK, a single survey reported that the most frequent set-
ing of the transplantation work-up was a low clearance clinic
 LCC, 36% of centers) , followed by the usual CKD clinic ( 21% of
enters) , or a dedicated transplantation work-up clinic ( 20% of
enters) [17 ]. Following completion of the transplantation work-
p, waitlisting decisions were reached most often using a multi-
isciplinary team approach ( 76% of surveyed UK centers) [17 ].
he same survey stated that 88% of centers required all pa-
ients to be seen by a transplant surgeon before being wait-
isted. Of the remaining centers, 6% of centers reported that all
atients were discussed with a transplant surgeon and 6% of

https://academic.oup.com/ckj/article-lookup/doi/10.1093/ckj/sfae377#supplementary-data
https://academic.oup.com/ckj/article-lookup/doi/10.1093/ckj/sfae377#supplementary-data
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Table 2c: Summary of survey results related to the organization of the transplantation work-up. 

Domain Practice Percentage of respondents Reference number 

Screening & 

prioritization of 
candidates prior to the 
transplantation 
work-up 

Screening of patients prior to in-person evaluation 59 20 
Patients were screened by a multidisciplinary team 20–55 17, 31 
Patients were screened by consultant nephrologist 40 17 
Prioritization of patients with a living donor 26 20 
Prioritization of patients with living donor if there is 
a chance of pre-emptive transplantation 

22 20 

Setting of the 
transplantation 
work-up 

Dedicated low clearance clinic 36 17 
Usual chronic kidney disease clinic 21 17 
Dedicated transplantation work-up clinic 20 17 

Waitlisting decisions All patients must be seen by transplant surgeon 
prior to waitlisting 

88 17 

Waitlisting decisions were reached by a 
multidisciplinary team 

76 17 

Percentages reflect findings from original articles. 
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enters reported no surgical involvement in reaching the wait- 
isting decision [17 ]. 

ISCUSSION 

his scoping review summarized recent practice patterns 
elated to the evaluation of kidney transplant candidates 
rior to waitlisting from 20 studies. The content of the 
ransplantation work-up varied between studied centers, but 
ommon domains included screening for infections, heart dis- 
ase, PAD, and malignancy. Obesity and age-related factors were 
he most commonly reported contraindications to waitlisting.
owever, strict cut-offs for BMI and age were used less. The orga- 
ization of the transplantation work-up differed across studied 
enters with regard to referral and waitlisting decisions, screen- 
ng and prioritization, and the setting of the transplantation 
ork-up. 

ontent of the transplantation work-up 

he content of the transplantation work-up varied between the 
tudied centers. Within the infections domain, screening for HIV,
BV, HCV, CMV, and EBV was common and similar between stud- 
ed centers, while within domains for heart disease, PAD, and 
alignancy, screening varied in the type of investigations used 
nd the frequency of their use. The greatest amount of variation 
as observed in screening for heart disease, suggesting a lack 
f cohesiveness in this field. Pre-transplantation screening for 
 cardio) vascular disease aims to reduce peri- and post-operative 
ardiac events. However, findings from recently published stud- 
es suggest that screening for asymptomatic coronary artery 
isease ( CAD) and coronary revascularization do not improve 
utcomes following kidney transplantation [32 , 33 ], and guide- 
ines and practices related to cardiovascular assessment need 
o be reviewed [34 ]. Further research is needed to determine 
est practices for cardiovascular screening in kidney trans- 
lant candidates. One such study, the Canadian–Australasian 
andomised Trial of Screening Kidney Transplant Candidates 
or Coronary Artery Disease ( CARSK) [35 ], is currently under 
ay. 
Variation in the content of the transplantation work-up may 

ontribute to differences in transplantation access and out- 
omes between countries. To improve this, several organiza- 
ions developed strategies to promote equitable access to kidney 
ransplantation. In the USA, the Organ Transplantation Affin- 
ty Group ( OTAG) called for increasing the transparency of re- 
erral and pre-transplantation practices as part of their 2023–
8 action plan [12 ], and in Europe the European Kidney Health 
lliance ( EKHA) recommended studying barriers to transplan- 
ation to help bridge the gap in transplantation activity be- 
ween European countries [13 ]. In doing so, it is important to also
ake the subset of relatively young and healthy individuals with 
idney failure into account, who would benefit from a shorter 
ransplantation work-up containing less ( invasive) screening 
ethods compared with normal- or high-risk patients [18 , 36 ].
urther research investigating and comparing the content of 
he transplantation work-up within and between countries 
s needed. 

ontraindications to waitlisting 

he most commonly reported contraindications to waitlisting 
or kidney transplantation were obesity and age-related factors.
owever, strict cut-offs for age and BMI were less often used as
ole determining factors for kidney transplant recipient candi- 
acy. This is in accordance with studies suggesting that older 
nd obese patients also experience a better quality of life and 
mproved survival following kidney transplantation compared 
ith dialysis [37 –39 ]. Surprisingly, there was no mention of heart 
isease or PAD-related contraindications, despite the common 
ractice of screening for heart disease and PAD during the trans- 
lantation work-up to assess the technical aspects and risks 
f the surgical procedure [40 ]. Likewise, accepted contraindica- 
ions, such as active malignancy, non-adherence, or substance 
buse, were also not mentioned by the included studies [10 , 11 ].
owever, these factors may still be used in the evaluation of kid-
ey transplant candidates. 
In practice, it is often a combination of contraindications that 

revent a patient from entering the waiting list rather than a 
ingle condition barring access to kidney transplantation. While 
idney transplantation is often the best KRT for most patients 
ith kidney failure, contraindications serve as a balancing act 
etween the improved quality and length of life offered by 
idney transplantation and the increased risk of peri- and post- 
perative complications. Recent guidelines recommend weigh- 
ng patient comorbidities in the context of other risk factors 
hen evaluating kidney transplant candidates [41 ], but the prac- 
ice of considering a combination of contraindications in the 
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valuation of kidney transplant candidates was not captured by 
his review. Additionally, the rate of kidney transplantation can 
ary widely between countries [42 ], making it possible that in
ome countries the shortage of transplantable kidneys may have 
nfluenced the presence of some contraindications. In centers 
ith strict contraindications, access to the transplant waiting 

ist may be limited to the ‘healthiest’ patients who are deemed
o benefit most from a kidney transplant. 

rganization of the transplantation work-up 

he organization of the transplantation work-up was compara- 
le between studied centers in terms of the order of events from
eferral to waitlisting; however, the manner in which the trans-
lantation work-up was carried out differed between studied 
enters. Kidney transplant candidates were worked up in a va-
iety of different clinical settings and waitlisting decisions were 
ade individually by nephrologists or transplant surgeons, or 
y reaching a group consensus during multidisciplinary meet- 
ngs. The organization of the transplantation work-up could 
ontribute to inefficiency in the referral process and delay ac-
ess to the transplant waiting list and kidney transplantation if
eferring centers are not well-informed of the transplant center’s 
valuation criteria and waitlisting procedures. A longer duration 
f the transplantation work-up likely results in prolonged dial- 
sis and reduces the chance of pre-emptive kidney transplan- 
ation, both of which may negatively impact graft and patient
urvival [43 –46 ]. 

trengths and limitations 

ost notably, this review provides a comprehensive overview 

f practice patterns related to the evaluation of kidney trans-
lant candidates prior to waitlisting. To increase the clinical rel-
vance of this study, only practice patterns investigated in the
ast decade were included. 

This review’s main limitation is that results only reflect re-
orted practice patterns of studied centers, and therefore the 
onclusions may not be generalizable to other centers. Thus, we
ere only able to comment on the variation of these reported
ractices. Despite the inclusion of 20 studies, results related to
he content and organization of the transplantation work-up 
ere based on a small number of studies. From the included
tudies, we were unable to draw conclusions with regard to prac-
ice patterns within countries or regions, or trends over time.
he systematic search was restricted to published articles, and it
s possible that additional information on the evaluation of kid-
ey transplant candidates could be available via other sources 
 e.g. transplant center websites) . To simplify the search, we omit-
ed living donor kidney transplantation from our search strat- 
gy and focused on deceased donor kidney transplantation, de- 
pite the high prevalence of living donor transplantation in some
ountries. Furthermore, it is possible that some of the reported
ractices are outdated and may not reflect current clinical prac-
ice. Further research is needed to investigate current practice 
atterns in evaluating kidney transplant candidates, also how 

he evaluation of different subgroups may differ ( e.g. dialysis 
atients, diabetic patients, older patients) . The lack of studies 
omparing different evaluation strategies, especially how these 
trategies relate to kidney transplantation outcomes, is one of 
he remaining gaps in knowledge. 

It is important to note that while standardization of pre-
aitlisting practices patterns is considered desirable, this is only 
ne aspect of a more holistic approach to improving equity and
ccess to kidney transplantation. Variation in practice patterns 
ay also reflect nuanced approaches, which in some instances
r circumstances may in fact be more efficient or more suitable.

ONCLUSION 

his scoping review, based on 20 studies, found global varia-
ion in the evaluation of kidney transplant candidates. Results
how that the content of the transplantation work-up varied
etween studied centers, even within common screening do-
ains. Within the infections domain, screening for HIV, HBV,
CV, CMV, and EBV was similar between studied centers, whilst
omains for heart disease, PAD, and malignancy varied in the
ype of investigations used and the frequency of their use. The
ost commonly reported contraindications to waitlisting were 
besity and age-related factors. The order of events in the orga-
ization of the transplantation work-up was comparable across
tudied centers, yet the manner in which the transplantation
ork-up was carried out differed. 
Overall, literature on kidney transplant candidacy evaluation 

s lacking and further studies investigating pre-transplantation 
ractices are needed. This review is a first step to increasing
he transparency of pre-waitlisting practice patterns, as was
ndorsed by EU and US recommendations. In turn, this may
id in standardizing the criteria used to evaluate kidney trans-
lant candidates prior to waitlisting, which could improve kid-
ey transplantation access and outcomes. 
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