Supplemental Item 1. List of items included in the data extraction

(1) Population: country, sample size, baseline characteristics of participants (age, sex,
ethnicity, comorbidities, donor source, smoking status, etiology of ESKD, number of HLA
mismatches, ABO blood group compatibility), and donor information (source
[living/deceased], age, extended criteria donor status, panel reactive antibody)

(2) Intervention/exposure: PEKT definition

(3) Comparison: dialysis duration

(4) Outcome: definition of mortality (death with/without functioning graft), graft loss (death
censored or not), cardiovascular disease, acute rejection (biopsy-proven or not), infectious

diseases, and QOL (which scores were used for quantification of QOL)

(5) Studies: publication year, study design
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Supplemental Item 2. Definition of outcomes

Primary outcome: patient survival

At the time of study design, we planned a priori to evaluate patient survival as (1) the time
from kidney transplantation to death or (2) death from any cause during the trial follow-up
period and at 1, 3, 5, and 10 years after transplantation as the primary outcome (recorded
on PROSPERO [ID: CRD42021269163]). Unfortunately, the follow-up period was different in
each study and in each patient; therefore, there was difficulty in synthesizing the results. To
address this problem, we decided to integrate only studies that reported adjusted hazard

ratios (HRs) for all-cause mortality to evaluate patient survival.

Secondary outcome: graft survival, cardiovascular events, biopsy-proven acute rejection,

health related quality of life (QOL), and infections (bacterial or viral infections)

At the time of study design, we planned a priori to evaluate graft survival as (1) the time from
kidney transplantation to graft failure or (2) death-censored graft survival/death with
functioning graft during the trial follow-up period and at 1, 3, 5, and 10 years after
transplantation (recorded on PROSPERO [ID: CRD42021269163]). For the same reason as
the primary outcome, we decided to integrate only studies that reported adjusted HRs for
death-censored graft failure to evaluate graft survival. We also decided to integrate studies
that reported adjusted HRs for death with functioning graft.

Moreover, we planned a priori to define cardiovascular events as "cardiovascular death,
myocardial infarction, or ischemic stroke." However, since there were no studies
independently reporting the number of cardiovascular death events as an outcome of CVD,
we decided to evaluate the risk ratios (RRs) of "myocardial infarction or ischemic stroke" as

the CVD outcome in the present study.
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Supplemental Item 3. List of confounding domains and co-interventions

(1) Patient mortality
Confounding domains: age, sex, smoking status, hypertension, diabetes, obesity, prior
cardiovascular diseases, cancer, etiology of ESKD

Co-interventions: immunosuppressants, general conditions during transplant surgery

(2) Graft survival

Confounding domains: recipient/donor age, number of HLA mismatches, donor sources,
extended criteria donor, panel reactive antibody, etiology of ESKD,
ABO blood group

Co-interventions: immunosuppressants, general condition during transplant surgery

(3) Cardiovascular disease
Confounding domains: age, sex, smoking, hypertension, diabetes, obesity, prior
cardiovascular diseases, etiology of ESKD

Co-interventions: immunosuppressants, general condition during transplant surgery

(4) Acute rejection
Confounding domains: recipient/donor age, number of HLA mismatches, donor sources,
extended criteria donor, panel reactive antibody, ABO blood group

Co-interventions: immunosuppressants, general condition during transplant surgery

(5) Quality of life
Confounding domains: age, sex, smoking status, hypertension, diabetes, obesity, prior
cardiovascular diseases, cancer, etiology of ESKD

Co-interventions: immunosuppressants, general condition during transplant surgery

(6) Infectious diseases
Confounding domains: age, sex, smoking status, hypertension, diabetes, obesity, prior
cardiovascular diseases, etiology of ESKD

Co-interventions: immunosuppressants, general condition during transplant surgery
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Supplemental Item 4. Subgroup analysis methods

To assess the heterogeneity of the clinical effects of PEKT, the following subgroup analyses
were planned to be performed in the pre-specification (recorded on PROSPERO [ID:
CRD42021269163]).

(1) sex (male/female)
(2) age (<65 years/=65 years)
(3) dialysis (<1 year/1-5 years/=5 years).

However, since there were no studies evaluating adjusted hazard ratios for patient mortality
and graft loss by sex, age, or duration of dialysis as described above, we changed the

definition of subgroups as follows and conducted the subgroup analyses.

(1) Patient location (North America, South America, Oceania, Asia, Europe, and Africa)
(2) Year of publication (2000 and earlier, 2001-2010, and 2011 and later)

(3) Donor source (living donor, deceased donor, mixed/unknown)

(4) Dialysis duration (<1.5 years or not)

(

5) Primary transplantation/repeat transplantation
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Supplemental Table 1. Search strategy for PubMed/MEDLINE and The Cochrane Library

databases

Database Search strategies

PubMed/MEDLINE

(“kidney transplantation"[MeSH Terms] OR “renal transplantation”[tiab]
OR “renal transplantations”[tiab] OR ((transplantation[MeSH Terms]
OR "transplantation”[All Fields] OR "transplantations"[All Fields]) AND
renal[tiab]) OR “transplantation, renal’[tiab] OR
(("transplantation”[Subheading] OR "transplantation"[All Fields] OR
"grafting"[All Fields] OR "transplantation"[MeSH Terms]) AND
kidney[tiab]) OR “kidney grafting”[tiab] OR “transplantation,
kidney”[tiab] OR “kidney transplantations”[tiab] OR
(("transplantation"[MeSH Terms] OR "transplantation"[All Fields] OR
"transplantations"[All Fields]) AND kidney[tiab]) OR “kidney transplant
recipient”’[tiab] OR “kidney transplant recipients”[tiab]) AND ((pre-
emptive[MeSH Terms] OR preemptive[tiab] OR (prior[All Fields] AND
dialysis[All Fields]) OR (before[All Fields] AND dialysis[All Fields]) OR
pre-emptive[All Fields] OR pre emptive[All Fields]))

The Cochrane
Library

(kidney transplantation OR kidney transplantions OR renal
transplantation OR renal transplantions OR kidney grafting) AND (pre
emptive OR pre-emptive OR preemptive OR prior to dialysis OR before
initiation dialysis)
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Supplemental Table 2. Outcomes of studies included in the systematic review

Outcomes

Patient Survival Graft Survival CvD Acute Rejection QOL Infectious Disease
Auneau-Enjalbert [1], 2021 o
Aytekin [2], 2020 o o
Mitsui [3], 2020 ®
Franco [4], 2020 (] o o
Irish [5], 2019 o
Kim [6], 2019 o o
Foucher [7], 2019 o
Prezelin-Reydit [8], 2019 o o
Mochizuki [9], 2019 o o
Matsumura [10], 2018 o
Aufhauser [11], 2018 o o
Gill [12], 2018 [ o
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Mursawa [13], 2018

Girerd [14], 2018

Haller [15], 2017

Okumi [16], 2017

Nakagawa [17], 2017

Gadelkareem [18], 2017

Girerd [19], 2016

Bzoma [20], 2016

Goto [21], 2016

Jay [22], 2016

Noda [23], 2016

Florit [24], 2015

Morales [25], 2015
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Unsal [26], 2015 o o o

Nakamura [27], 2015 o o o | NON |
Oishi [28], 2015 [ [ o
Debska-Slizien [29], 2014 o o o ® O
Kohei [30], 2014 o o o

Ryosaka [31], 2014 o o

Sayin [32], 2013 o o o |
Bozkurt [33], 2013 o o

Johnston [34], 2013 (] o o

Grams [35], 2013 o o

Hayashida [36], 2013 o [ o on
Luo [37], 2012 o [ o

Keith [38], 2012 o o
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Naveed [39], 2011 o o

Rigo [40], 2011 o

Kessler [41], 2011 [ o o

Son [42], 2010 o o o o H
Jung [43], 2010 o [ o | NON |
Witczak [44], 2009 o o

Salvadori [45], 2009 o o

Yoo [46], 2009 () o o

Milton [47], 2008 o o o

Ishikawa [48], 2008 [ (] [ ® O
Joo [49], 2007 o o o H
Pour-Reza-Gholi [50], 2007 o o o

Pérez-Flores [51], 2007 o (] o
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Innocenti [52], 2007

Kennedy [53], 2006
Debska-Slizien [54], 2006
Goldfarb-Rumyantzev [55], 2006
Becker [56], 2006

Abou Ayache [57], 2005
Goldfarb-Rumyantzev [58], 2005
Gill [59], 2004

el-Agroudy [60], 2004
Simforoosh [61], 2003

Mange [62], 2003

Nishikawa [63], 2002

Meier-Kriesche [64], 2002
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Kasiske [65], 2002 o o

Mange [66], 2001 o o

Meier-Kriesche [67], 2000 o o

Papalois [68], 2000 o o o o
John [69], 1998 o o

Asderakis [70], 1998 (] o o

Roake [71], 1996 o o

Berthoux [72], 1996 o o

Ekstrand [73], 1993 [ o o ® on
Cacciarelli [74], 1993 (] o o

Katz [75], 1991 o o o

Migliori [76], 1987 ([ ®

CVD, cardiovascular disease; QOL, quality of life
In the Infection column, blue circles indicate cytomegalovirus infection, white circles indicate urinary tract infection, and blue squares indicate other infectious

diseases.
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Supplemental Table 3. Overview of studies included in the meta-analysis of patient mortality

PEKT Non-PEKT
Author Total No. Total No. Adjusted HR (95% CI)
Irish [5] 2019 699 699 1.12 (0.78-1.61)
Girerd [14] 2018 93 1213 0.47 (0.18-1.26)
Haller [15] 2017 406 1814 0.84 (0.62-1.13)
Jay [22] 2016 14503 17503 0.55 (0.47-0.64)
Grams [35] 2013 10992 14428 0.94 (0.87-1.01)
Naveed [39] 2011 730 7271 0.55 (0.36-0.84)
Kessler [41] 2011 118 1467 1.20 (0.57-2.51)
Milton [47] 2008 578 2025 0.46 (0.26-0.80)
Goldfarb-Rumyantzev [55] 2006 1609 10105 1.02 (0.90-1.15)
Kasiske [LD] [65] 2002 3141 9937 0.69 (0.56-0.85)
Kasiske [DD] [65] 2002 1977 23781 0.84 (0.71-0.99)

References are listed in Online Resource 5.
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Supplemental Table 4. Overview of studies included in the meta-analysis of graft survival

PEKT Non-PEKT
Author Total No. Total No. Adjusted HR (95% CI)
Foucher [7] 2019 500 490 1.00 (0.65-1.54)
Prezelin-Reydit [8] 2019 2770 18183 0.55 (0.47-0.64)
Gill [12] 2018 26217 4158 0.92 (0.81-1.04)
Girerd [14] 2018 93 1213 0.39 (0.17-0.88)
Haller [15] 2017 430 1896 0.71(0.56-0.90)
Jay [22] 2016 14503 17503 0.61 (0.52-0.71)
Grams [35] 2013 10992 14428 0.81 (0.75-0.87)
Johnston [34] 2013 3509 14075 0.98 (0.89-1.08)
Goldfarb-Rumyantzev [55] 2006 1609 10105 1.36 (1.20-1.54)

References are listed in Online Resource 5.
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Supplemental Table 5. Overview of studies included in the meta-analysis of cardiovascular disease

PEKT Non-PEKT
Author : Total No. . Total No. Risk Ratio (95% ClI)
Okumi [16] 2017 3 93 3.2 5 93 5.4 0.60 (0.15-2.44)
Goto [21] 2016 2 239 0.8 6 547 1.1 0.76 (0.16-3.75)
Hayashida [36] 2013 0 29 0.0 1 15 6.7 0.18 (0.01-4.12)
Son [42] 2010 2 30 6.7 6 40 15.0 0.44 (0.10-2.05)
Innocenti [52] 2007 14 191 7.3 17 247 6.9 1.06 (0.54-2.11)
Ekstrand [73] 1993 6 24 25.0 22 101 21.8 1.15 (0.52-2.52)

References are listed in Online Resource 5.
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Supplemental Table 6. Overview of studies included in the meta-analysis of biopsy-proven acute rejection

PEKT Non-PEKT
Author : Total No. : Total No. Risk Ratio (95% ClI)
Girerd [14] 2018 7 93 7.5 229 1221 18.8 0.40 (0.19-0.83)
Morales [25] 2015 6 26 23.1 1 26 3.8 6.00 (0.78-46.42)
Kohei [30] 2014 8 21 38.1 263 638 41.2 0.92 (0.53-1.61)
Sayin [32] 2013 12 37 32.4 28 63 44.4 0.73 (0.42-1.25)
Luo [37] 2012 4 32 12.5 43 132 32.6 0.38 (0.15-0.99)
Son [42] 2010 3 30 10.0 5 40 12.5 0.80 (0.21-3.09)
Jung [43] 2010 16 62 25.8 92 390 23.6 1.09 (0.69-1.73)
Ishikawa [48] 2008 1 5 20.0 8 39 20.5 0.97 (0.15-6.26)
Innocenti [52] 2007 20 191 10.5 39 247 15.8 0.66 (0.40-1.10)

References are listed in Online Resource 5.
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Supplemental Table 7. Overview of studies included in the meta-analysis of SF-36 scores

Non-PEKT
) ] Mean Difference (95%
Patient No. Patient No. Mean cl
Auneau-Enjalbert [1] 2021 PF 148 77.6 24.3 174 76.2 22.4 1.44 (-3.70, 6.58)
RP 149 57.1 39.2 173 51.7 44.2 5.32 (-3.79, 14.43)
BP 144 70.8 23.3 168 67.4 24.0 3.36 (-1.89, 8.61)
GH 151 58.6 18.0 175 57.2 19.9 1.41 (-2.71, 5.53)
VT 151 58.6 18.8 173 57.2 20.5 1.36 (-2.93, 5.65)
SF 148 75.9 23.4 171 76.7 20.6 -0.75 (-5.62, 4.12)
RE 150 69.1 39.8 174 63.7 42.6 5.41 (-3.56, 14.38)
MH 152 72.1 17.5 173 71.2 16.8 0.88 (-2.86, 4.62)
Mitsui [3] 2020 PF 12 49.7 9.8 20 50.9 7.5 -1.20 (-7.65, 5.25)
RP 12 48.2 8.1 20 50.7 9.2 -2.50 (-8.60, 3.60)
BP 12 50.5 10.5 20 57.5 5.4 -7.00 (-13.39, -0.61)
GH 12 47.2 8.0 20 48.8 7.2 -1.60 (-7.12, 3.92)
VT 12 53.2 7.8 20 53.0 8.8 0.20 (-5.66, 6.06)
SF 12 49.9 7.2 20 52.2 7.3 -2.30 (-7.48, 2.88)
RE 12 50.0 7.5 20 52.3 8.8 -2.30 (-8.03, 3.43)
MH 12 53.8 6.9 20 55.0 8.9 -1.20 (-6.72, 4.32)
Matsumura [10] 2018 PF 50 87.5 15.1 49 88.2 15.1 -0.70 (-6.65, 5.25)
RP 50 81.5 27.6 49 86.7 21.8 -5.20 (-15.96, 5.56)
BP 50 82.7 19.0 49 83.3 21.0 -0.60 (-8.49, 7.29)
GH 50 54.9 18.2 49 57.1 16.8 -2.20 (-9.10, 4.70)
VT 50 65.1 24.0 49 68.4 20.2 -3.30 (-12.03, 5.43)
SF 50 84.0 21.8 49 88.9 16.7 -4.90 (-12.54, 2.74)

RE 50 78.3 33.1 49 85.9 32.9 -7.60 (-20.60, 5.40)

Information Classification: General



MH 50 75.0 18.1 49 79.8 13.8 -4.80 (-11.13, 1.53)

BP, bodily pain; GH, general health; MH, mental health; PF, physical functioning; RE, role emotional; RP, role physical; SF, social functioning; VT, vitality
References are listed in Online Resource 5.

Supplemental Table 8. Overview of studies included in the meta-analysis of cytomegalovirus infection

PEKT Non-PEKT
Total No. : Total No. Risk Ratio (95% CI)
Okumi [16] 2017 18 93 19.4 16 93 17.2 1.13 (0.61-2.07)
Noda [23] 2016 1 7 14.3 6 16 37.5 0.38 (0.06-2.60)
Morales [25] 2015 3 26 11.5 4 26 154 0.75 (0.19-3.03)
Debska-Slizien [29] 2014 18 51 35.3 12 51 23.5 1.50 (0.81-2.78)
Oishi [28] 2015 4 25 16.0 12 61 19.7 0.81 (0.29-2.28)
Hayashida [36] 2013 20 29 69.0 11 15 73.3 0.94 (0.64-1.39)
Jung [43] 2010 24 62 38.7 148 390 37.9 1.02 (0.73-1.43)
Ishikawa [48] 2008 0 5 0.0 2 39 5.1 1.33 (0.07-24.54)
Ekstrand [73] 1993 2 24 8.3 1 101 1.0 8.42 (0.80-89.04)

References are listed in Online Resource 5.

Information Classification: General



Supplemental Table 9. Overview of studies included in the meta-analysis of urinary tract infection

PEKT Non-PEKT
Author : Total No. . Total No. Risk Ratio (95% ClI)
Morales [25] 2015 3 26 11.5 4 26 15.4 0.75 (0.19-3.03)
Debska-Slizien [29] 2014 24 51 47.1 25 51 49.0 0.96 (0.64-1.44)
Jung [43] 2010 2 62 3.2 34 390 8.7 0.37 (0.09-1.50)
Ishikawa [48] 2008 0 5 0.0 2 39 5.1 1.33 (0.07-24.54)

References are listed in Online Resource 5.

Information Classification: General



Supplemental Table 10. Subgroup analyses according to patient location, publication year, donor source, dialysis

duration, and primary/repeated transplantation

_ Patient mortality Graft survival

HR 0.78 (0.66-0.92)

HR 0.81 (0.67—0.98)

Overall 12 =85% 12 =93%
10 studies 9 studies
HR 0.76 (0.63-0.93) HR 0.91 (0.73-1.12)
North America 12=91% 12 =95%
5 studies 5 studies
South America N/A N/A

HR 0.79 (0.52-1.21)

HR 0.71 (0.56-0.90)

Oceania 12=71%
3 studies 1 study
Geographic Location fale N/A N/A
HR 0.80 (0.32-1.98) HR 0.63 (0.40-1.01)
Europe 12 = 55% 12 =73%
2 studies 3 studies
Africa N/A N/A
Chi? = 0.03 Chi? = 3.26
Test for subgroup
: P=0.98 P=0.20
differences
12 = 0% 12 = 38.6%
N/A N/A

2000 and before

HR 0.79 (0.62—1.00)

HR 1.36 (1.20-1.54)

— 2 —
Publication Year 2001-2010 = 82%
3 studies 1 study
HR 0.78 (0.59-1.02) HR 0.75 (0.64-0.89)
2011 and later 1>2=87% 1> = 89%
7 studies 8 study
Chi? = 0.01 Chi? =32.24
Test for subgroup
: P=0.94 P < 0.00001
differences
12 = 0% 12 = 96.9%
HR 0.67 (0.50-0.91) HR 0.75 (0.50-1.12)
Donor Source LD 12 = 80% 12 =94%
4 studies 2 studies

Information Classification: General




HR 0.93 (0.87-0.99)

HR 0.81 (0.76-0.87)

DD 12 = 0% 12 = 0%
3 studies 2 studies
HR 0.78 (0.57-1.07) HR 0.78 (0.55-1.13)
Mixed/unknown 12=71% 12 =96%
4 studies 5 studies
Chi? = 5.04 Chi? =0.19
Test for subgroup
: P =0.08 P=0.91
differences
12 =60.3% 12=0%
HR 0.94 (0.88-1.01) HR 0.83 (0.74-0.93)
<1.5 years 12=0% 12 =58%
_ , _ 3 studies 3 studies
Dialysis Duration
HR 0.70 (0.55-0.89) HR 0.79 (0.56-1.10)
Other 12 = 86% 12 = 96%
7 studies 6 studies
Chi? =5.20 Chi? = 0.07
Test for subgroup
: P =0.02 P=0.79
differences
12 =80.8% 12=0%
HR 0.76 (0.62-0.92) HR 0.73 (0.62-0.87)
Primary 12 = 85% 12 =87%
) 8 studies 6 studies
Repeated Transplantation
HR 0.81 (0.41-1.62) HR 1.00 (0.72-1.41)
Repeated 12=57% 12=91%
2 studies 3 studies
Chi? = 0.04 Chi? = 2.60
Test for subgroup
: P=0.85 P=0.11
differences
12 = 0% 12=61.5%

HR, hazard ratio; N/A, not available

Information Classification: General



Supplemental Table 11. Sensitivity analyses using the leave-one-out method

Patient mortality

Graft survival

Cardiovascular

Acute rejection

Cytomegalovirus

Urinary tract infection

HR 0.78
(Overall) (0.66—
0.92)
1> = 85%
10 studies
Omitted
Study
] HR 0.75
Irish
5] (0.63—
2019 0.90)
1> = 86%
) HR 0.79
Girerd
[14] (0.67—
2018 0.93)
1> = 86%
HR 0.77
Haller
[15] (0.65—
2017 0.92)
1> = 86%
5 HR 0.84
a
[2;; (0.74—-
— 0.96)
12=67%

Information Classification: General

(Overall)

Omitted
Study

Foucher

[7]
2019

Prezelin-
Reydit
8]
2019

Gill
[12]
2018

Girerd
[14]
2018

HR 0.81
(0.67-
0.98)

12=93%

9 studies

HR 0.79
(0.65—
0.97)

12 = 94%

HR 0.86
(0.71-
1.03)

12 = 92%

HR 0.79
(0.63—
0.99)

12 = 94%

HR 0.83
(0.69—
1.01)

12 = 94%

disease
RR 0.90
(Overall) (0.58-
1.40)
1?2 =0%
6 studies
Omitted
Study
) RR 0.94
Okumi
(0.60-
[16]
1.50)
2017
1?2=0%
RR 0.92
Goto
(0.58-
[21]
1.44)
2016
12 =0%
) RR 0.93
Hayashida
(0.60-
[36]
1.45)
2013
12=0%
RR 0.96
Son
(0.61-
[42]
1.52)
2010
12=0%

RR 0.75
(Overall) (0.55-
1.03)
1>=36%
9 studies
Omitted
Study
_ RR 0.82
Girerd
[14] (0.62—
2018 1.09)
12=19%
RR 0.74
Morales
[25] (0.56—
— 0.96)
12 =20%
_ RR 0.72
Kohei
(30] (0.50-
2014 1.04)
1°=41%
_ RR 0.76
Sayin
(32] (0.52—
— 1.10)
1 = 44%

infection
RR 1.04
(Overall)
(0.85-1.29)
12 = 0%
9 studies
Omitted
Study
_ RR 1.03
Okumi [16]
(0.83-1.29)
2017
12 =0%
Noda RR 1.06

[23] (0.85-1.30)
2016
12 = 0%
Morales RR 1.05
[25] (0.85-1.30)
2015
12 =0%
QOishi RR 1.05
[28] (0.85-1.31)

2015
12 =0%

RR 0.89
(Overall) (0.61-
1.29)
2= 0%
4 studies
Omitted
Study
RR 0.90
Morales
(0.61-
[25]
1.32)
2015
12 = 0%
Debska- RR 0.58
Slizien (0.23-
[29] 1.48)
2015 12 = 0%
RR 0.95
Jung
(0.65—
[43]
1.39)
2010
12 = 0%
) RR 0.88
Ishikawa
(0.61—-
(48]
1.28)
2008
12 = 0%



Grams
[35]
2013

Naveed
[39]
2011

Kessler
[41]
2011

Milton
[47]
2008

Goldfarb
[55]
2006

Kasiske
[65]
2002 [LD]

Kasiske
[65]

2002 [DD]

Information Classification: General

HR 0.75
(0.61—-
0.92)

12 = 83%

HR 0.80
(0.68—
0.95)

12 = 85%

HR 0.77
(0.65—
0.91)

12 = 86%

HR 0.80
(0.68—
0.95)

12 = 85%

HR 0.75
(0.62—
0.90)

12 = 84%

HR 0.79
(0.66—
0.95)

12 = 85%

HR 0.77
(0.64—
0.93)

Haller
[15]
2017

Jay
[22]
2016

Johnston
[34]
2013

Grams
[35]
2013

Goldfarb
[55]
2006

HR 0.82
(0.67-
1.01)
12 = 94%
HR 0.84
(0.69-
1.03)
12 = 93%
HR 0.78
(0.63—
0.98)
12 = 94%
HR 0.70
(0.63—
1.02)
12 = 94%
HR 0.75
(0.64—
0.89)
12 = 89%

Innocenti
[52]
2007

Ekstrand
[73]
1993

RR 0.80
(0.45—
1.43)
12 = 0%

RR 0.81
(0.48—
1.37)
12 = 0%

Luo
[37]
2012

Son
[42]
2010

Jung
[43]
2010

Ishikawa
[48]
2008

Innocenti
[52]
2007

RR 0.80
(0.59—
1.08)

12 =31%

RR 0.75
(0.54—
1.05)

12 = 44%

RR 0.69
(0.50—
0.95)

2 = 25%

RR 0.75
(0.54—
1.04)

12 = 43%

RR 0.77
(0.53—
1.12)

12 = 42%

Debska-
Slizien
[29]
2015

Hayashida
[36]
2013

Jung
[43]
2010

Ishikawa
[48]
2008

Ekstrand
[73]
1993

RR 1.00
(0.80-1.24)

12 =0%

RR 1.09
(0.85—-1.40)

12 =0%

RR 1.06
(0.81-1.38)

12 =0%

RR 1.04
(0.84-1.29)

12 = 0%

RR 1.03
(0.83-1.27)

12 =0%




12 =86%

DD, deceased donor transplantation; HR, hazard ratio; LD, living donor transplantation; RR, relative risk

References are listed in Online Resource 5.
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Supplemental Table 12. Risk of bias assessment in individual studies

Pre-intervention At intervention Post-intervention
Bias in Bias in Bias due to . Bias in
. ] N o . Bias in ]
Bias due to selection of classification deviations Bias due to selection of
Author, Year Outcome ) . ) . measurement
confounding participants of from intended | missing data the reported
] ) . ] ] of outcomes
in to study interventions | interventions result
Auneau-
Enjalbert [1], QOL Serious Low Low Low Moderate Low Low Serious
2021
Aytekin [2], Patient _ ] _
. Serious No Information Low Low Serious
2020 survival Low Low Low
Acute rejection Serious No Information Low Low Serious
Mitsui [3], 2020 QOL Serious Low Low Low Serious Low Low Serious
Franco [4], Patient _ ) _
. Serious No Information Low Low Serious
2020 survival
Graft survival Serious Low Low Low No Information Low Low Serious
Acute rejection Serious No Information Low Low Serious
_ Patient
Irish [5], 2019 . Moderate Low Low Low Low Low Low Moderate
survival
_ Patient .
Kim [6], 2019 . Moderate No Information Low Low Moderate
SEL Low Low Low
Graft survival Moderate No Information Low Low Moderate
Foucher [7], . .
Graft survival Moderate Low Low Low No Information Low Low Moderate
2019

Information Classification: General



Prezelin-Reydit
[8], 2019

Mochizuki [9],
2019

Matsumura
[10], 2018
Aufhauser [11],
2018

Gill [12], 2018

Mursawa [13],
2018

Girerd [14],
2018

Haller [15],
2017

Patient

survival

Graft survival

Graft survival

Acute rejection

QOL

Patient

survival
Graft survival

Patient

survival

Graft survival

Graft survival

Patient

survival

Graft survival

Acute rejection

Patient

survival

Graft survival

Information Classification: General

Serious

Serious

Moderate

Moderate

Serious

Critical

Critical

Moderate

Moderate

Critical

Moderate

Moderate

Serious

Serious

Serious

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Moderate

No Information

No Information

No Information

No Information

Low

No Information

No Information

No Information

No Information

No Information

No Information

No Information

No Information

Low

Low

Low

Low

Low

No Information

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Moderate

No Information

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Serious

Serious

Moderate

No Information

Serious

Critical

Critical

Moderate

Moderate

Critical

Moderate

Moderate

Serious

Serious

Serious




Okumi [16],
2017

Nakagawa [17],
2017

Gadelkareem
[18], 2017

Girerd [19],
2016
Bzoma [20],
2016

Goto [21], 2016

Jay [22], 2016

Patient

survival

Graft survival

CvD

Infection

Patient

survival
Graft survival

Patient

survival

Graft survival

Acute rejection

Graft survival

QOL

Patient

survival

Graft survival

CVvD

Patient

survival

Information Classification: General

Moderate

Moderate

Moderate

Moderate

Serious

Serious

Serious

Serious

Serious

Serious

Serious

Serious

Serious

Critical

Moderate

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

No Information

No Information

No Information

No Information

No Information

No Information

Moderate

Moderate

Moderate

No Information

No Information

No Information

No Information

No Information

No Information

Low

Low

Moderate

Low

Low

Low

Low

Low

Low

Low

Serious

Low

Low

Low

Low

No Information

Low

Low

Low

No Information

No Information

No Information

No Information

No Information

Low

Low

Low

Low

Low

Low

No Information

Moderate

Moderate

Moderate

No Information

No Information

Serious

Serious

Serious

Serious

Serious

Serious

Serious

Critical

Moderate




Noda [23],
2016

Florit [24], 2015

Morales [25],
2015

Unsal [26],
2015

Nakamura [27],
2015

Graft survival

Acute rejection

Infection

Patient

survival

Graft survival

Acute rejection

Patient

survival

Graft survival

Acute rejection

Infection

Patient

survival
Acute rejection

Patient

survival

Graft survival

Acute rejection

Information Classification: General

Moderate

Serious

Serious

Critical

Critical

Critical

Serious

Serious

Serious

Serious

Serious

Serious

Critical

Critical

Critical

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Moderate

Low

Low

Low

Low

No Information

No Information

No Information

No Information

No Information

No Information

Low

Low

Low

Low

No Information

No Information

No Information

No Information

No Information

Low

Moderate

Moderate

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

No Information

No Information

Low

Low

Low

Low

Low

Low

Low

Low

Low

No Information

No Information

No Information

Moderate

No Information

No Information

Critical

Critical

Critical

Serious

Serious

Serious

Serious

Serious

Serious

No Information

No Information

No Information




Oishi [28],
2015

Debska-Slizien
[29], 2014

Kohei [30],
2014

Ryosaka [31],

2014

Sayin [32],
2013

Infection

Patient

survival

Acute rejection

Infection

Patient

survival

Graft survival

Acute rejection

Infection

Patient

survival

Graft survival

Acute rejection

Patient

survival
Graft survival

Patient

survival

Graft survival

Information Classification: General

Critical

Serious

Serious

Serious

Serious

Serious

Serious

Serious

Critical

Serious

Serious

Serious

Serious

Serious

Serious

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

No Information

No Information

No Information

No Information

No Information

No Information

No Information

No Information

No Information

No Information

No Information

No Information

No Information

No Information

No Information

Low

Low

Moderate

Moderate

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

No Information

No Information

No Information

No Information

No Information

No Information

No Information

No Information

Low

Low

Low

Low

Low

Low

Low

No Information

No Information

No Information

No Information

No Information

No Information

No Information

No Information

Critical

Serious

Serious

Serious

Serious

Serious

Serious




Bozkurt [33],
2013

Johnston [34],

2013

Grams [35],

2013

Hayashida [36],
2013

Luo [37], 2012

Acute rejection

Infection

Patient

survival
Graft survival

Patient

survival

Graft survival

Acute rejection

Patient

survival

Graft survival

Graft survival

CVvD

Acute rejection

Infection

Patient

survival

Graft survival

Information Classification: General

Serious

Serious

Serious

Serious

Moderate

Moderate

Critical

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

No Information

No Information

No Information

No Information

No Information

No Information

No Information

No Information

No Information

No Information

No Information

No Information

No Information

No Information

No Information

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Moderate

Moderate

Moderate

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

No Information

No Information

No Information

No Information

Low

Low

Serious

Serious

Serious

Serious

Moderate

Moderate

Critical

Moderate

Moderate

No Information

No Information

No Information

No Information

Moderate

Moderate




Keith [38],
2012

Naveed [39],
2011

Rigo [40], 2011

Kessler [41],
2011

Son [42], 2010

Jung [43], 2010

Acute rejection

Patient

survival
Graft survival

Patient

survival

Graft survival

Acute rejection

Patient

survival

Graft survival

Acute rejection

Patient

survival

Graft survival

CVvD

Acute rejection

Infection

Patient

survival

Information Classification: General

Moderate

Serious

Serious

Serious

Serious

Serious

Moderate

Moderate

Serious

Serious

Serious

Serious

Serious

Serious

Serious

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

No Information

No Information

No Information

No Information

No Information

No Information

No Information

No Information

No Information

No Information

No Information

No Information

No Information

No Information

No Information

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

No Information

No Information

No Information

No Information

Moderate

Serious

Serious

Serious

Serious

Serious

Moderate

Moderate

Serious

Serious

Serious

No Information

No Information

No Information

No Information




Witczak [44],
2009

Salvadori [45],
2009

Yoo [46], 2009

Milton [47],
2008

Ishikawa [48],
2008

Graft survival

Acute rejection

infection

Patient

survival
Graft survival

Patient

survival
Graft survival

Patient

survival

Graft survival

Acute rejection

Patient

survival

Graft survival

Acute rejection

Patient

survival

Graft survival

Information Classification: General

Serious

Critical

Serious

Moderate

Moderate

Serious

Serious

Serious

Serious

Serious

Moderate

Moderate

Serious

Serious

Serious

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

No Information

No Information

No Information

Low

Low

No Information

No Information

No Information

No Information

No Information

No Information

No Information

No Information

No Information

No Information

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

No Information

No Information

Serious

Critical

Serious

Moderate

Moderate

Serious

Serious

Serious

Serious

Serious

Moderate

Moderate

Serious

No Information

No Information




Joo [49], 2007

Pour-Reza-
Gholi [50],
2007

Pérez-Flores
[51], 2007

Innocenti [52],
2007

Acute rejection

Infection

Patient

survival

Graft survival

Acute rejection

Infection

Patient

survival

Graft survival

Acute rejection

Patient

survival

Graft survival

Acute rejection

Patient

survival

Graft survival

CVvD

Information Classification: General

Serious

Serious

Serious

Serious

Serious

Serious

Serious

Serious

Serious

Serious

Serious

Serious

Serious

Serious

Serious

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

No Information

No Information

Low

Low

Low

Low

No Information

No Information

No Information

No Information

No Information

No Information

No Information

No Information

No Information

Low

Low

Low

Low

Low

Moderate

Low

Low

Low

Low

Low

Low

Low

Low

Low

No Information

No Information

Low

Low

Low

No Information

Low

Low

Low

low

Low

No Information

Low

Low

Low

No Information

No Information

Serious

Serious

Serious

Serious

Serious

Serious

Serious

Serious

Serious

No Information

Serious

Serious

Serious




Kennedy [53],
2006
Debska-Slizien
[54], 2006

Goldfarb-
Rumyantzev
[55], 2006

Becker [56],
2006

Abou Ayache
[57], 2005

Goldfarb-
Rumyantzev

[58], 2005

Acute rejection

Infection

Graft survival

Patient

survival

Graft survival

Acute rejection

Patient

survival

Graft survival

Patient

survival
Graft survival

Patient

survival

Graft survival

Patient

survival

Graft survival

Information Classification: General

Serious

Serious

Serious

Serious

Serious

Serious

Moderate

Moderate

Serious

Serious

Critical

Critical

Moderate

Moderate

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

No Information

No Information

No Information

No Information

No Information

No Information

No Information

No Information

Low

Low

No Information

No Information

No Information

No Information

Low

Moderate

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

No Information

No Information

No Information

Low

Low

Low

Low

No Information

No Information

Low

Low

Serious

Moderate

Serious

No Information

No Information

No Information

Moderate

Moderate

Serious

Serious

No Information

No Information

Moderate

Moderate




Gill [59], 2004

el-Agroudy
[60], 2004

Simforoosh
[61], 2003

Mange [62],
2003
Nishikawa [63],
2002

Meier-Kriesche
[64], 2002

Patient

survival

Graft survival

Acute rejection

Patient

survival

Graft survival

Acute rejection

Infection

Patient

survival

Graft survival

Acute rejection

Acute rejection

Patient

survival

Graft survival

Acute rejection

Graft survival

Information Classification: General

Serious

Serious

Serious

Serious

Serious

Serious

Serious

Serious

Serious

Serious

Serious

Critical

Critical

Critical

Serious

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

No Information

No Information

No Information

Low

Low

Low

Low

No Information

No Information

No Information

Low

No Information

No Information

No Information

No Information

Low

Low

Low

Low

Low

Low

Moderate

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

No Information

Low

Low

Low

No Information

Low

Low

Low

Low

Low

Low

Low

Low

Serious

Serious

No Information

Serious

Serious

Serious

Serious

Serious

Serious

Serious

Serious

Critical

Critical

Critical

Serious




Kasiske [65],
2002

Mange [66],
2001

Meier-Kriesche
[67], 2000

Papalois [68],
2000

John [69], 1998

Asderakis [70],
1998

Patient

survival
Graft survival

Patient

survival
Graft survival

Patient

survival
Graft survival

Patient

survival

Graft survival

Acute rejection

QOL

Patient

survival
Graft survival

Patient

survival

Graft survival

Acute rejection

Information Classification: General

Serious

Serious

Serious

Serious

Moderate

Moderate

Serious

Serious

Serious

Serious

Serious

Serious

Serious

Serious

Serious

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

No Information

No Information

No Information

No Information

No Information

No Information

No Information

No Information

No Information

No Information

No Information

No Information

No Information

No Information

No Information

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Serious

Serious

Serious

Serious

Moderate

Moderate

Serious

Serious

Serious

Serious

Serious

Serious

Serious

Serious

Serious




Roake [71],
1996

Berthoux [72],
1996

Ekstrand [73],
1993

Cacciarelli [74],
1993

Katz [75], 1991

Patient

survival
Graft survival

Patient

survival
Graft survival

Patient

survival

Graft survival

CvD

Acute rejection

infection

Patient

survival

Graft survival

Acute rejection

Patient

survival

Graft survival

Acute rejection

Information Classification: General

Moderate

Moderate

No Information

No Information

Serious

Serious

Serious

Serious

Serious

Critical

Critical

Critical

Serious

Serious

Serious

Low

Low

Low

Low

Moderate

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

No Information

No Information

No Information

No Information

No Information

No Information

No Information

No Information

No Information

No Information

No Information

No Information

No Information

No Information

No Information

Low

Low

Low

Low

Low

Low

Low

Low

Moderate

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Moderate

Moderate

No Information

No Information

Serious

Serious

Serious

Serious

Serious

Critical

Critical

Critical

Serious

Serious

Serious




Migliori [76],
1987

Patient

survival

Graft survival

No Information

No Information

Low

Low

Low

No Information

No Information

Low

Low

Low

Low

No Information

No Information

CVD, cardiovascular disease; QOL, quality of life

References are listed in Supplemental Item 5.

Information Classification: General




