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Table S1. Search strategy used for the identification of potential studies in PubMed, Embase,
Medline and Web of Science.

Database Search steps Search terms

PubMed #1 ((((((((("Kidney Transplantation"[Mesh]) OR (Renal
Transplantation[Title/Abstract])) OR (Renal
Transplantations[Title/Abstract])) OR (Transplantations,
Renal[Title/Abstract])) OR (Transplantation, Renal[Title/Abstract])) OR
(Grafting, Kidney[Title/Abstract])) OR (Kidney
Grafting[Title/Abstract])) OR (Transplantation, Kidney[Title/Abstract]))
OR (Kidney Transplantations[Title/Abstract])) OR (Transplantations,
Kidney[Title/Abstract])

#2 (((("Glomerulonephritis“[Mesh]) OR
(Glomerulonephritides[Title/Abstract])) OR (Kidney
Scarring[Title/Abstract])) OR (Scarring, Kidney[Title/Abstract])) OR
(Bright Disease[Title/Abstract])

#3 (#1) AND (#2)

Filter for "cohort studies"[mesh] OR "case-control studies"[mesh] OR
case-control "comparative study"[pt] OR "risk factors"[mesh] OR "cohort"[tw] OR
studies "compared"[tw] OR "groups"[tw] OR "case control"[tw] OR

"multivariate"[tw]

#1 'kidney transplantation'/exp



https://doi.org/10.17305/bjbms.2022.8369

Supplementary Material 1
https://doi.org/10.17305/bjbms.2022.8369

Embase

#2

(‘kidney allograft transplantation':ab,ti,kw OR 'kidney
allotransplantation':ab,ti,kw OR 'kidney cadaver transplantation':ab,ti,kw
OR 'kidney grafting':ab,ti,kw OR 'kidney homotransplantation':ab,ti,kw
OR 'kidney retransplantation:ab,ti,kw OR ‘renal
homotransplantation':ab,ti,kw OR 'renal transplantation':ab,ti,kw OR
'second set kidney transplantation':ab,ti,kw OR 'transplantation,
kidney':ab,ti,kw)

#3

#1 OR #2

#4

‘glomerulonephritis'/exp

#5

(‘anti-glomerular basement membrane disease":ab,ti,kw OR 'bright
disease":ab,ti,kw OR 'diffuse nephritis".ab,ti,kw OR 'glomerular
nephritis':ab,ti,kw OR 'glomerulo nephritis'ab,ti,kw OR 'kidney
glomerular disease':ab,ti,kw OR 'kidney glomerulus disease':ab,ti,kw OR
'masugi glomerulonephritis':.ab,ti,kw OR ‘'nephritis, diffuse’:.ab,ti,kw OR
'nephritis, glomerular':ab,ti,kw)

#6

#4 OR #5

#7

#3 AND #6

Filter for
case-control
studies

‘clinical article'/exp OR 'controlled study'/exp OR 'major clinical
study'/exp OR 'prospective study'/exp OR ‘cohort analysis'/exp OR
‘cohort':ti,ab OR 'compared"ti,ab OR 'groups':ti,ab OR 'case
control’ti,ab OR 'multivariate'ti,ab

Medline

#1

(Kidney Transplantation)OR(Renal Transplantation)OR(Renal
Transplantations)OR(Transplantations, Renal)OR(Transplantation,
Renal)OR(Grafting, Kidney)OR(Kidney Grafting)OR(Transplantation,
Kidney)OR(Kidney Transplantations)OR(Transplantations, Kidney)

#2

(Glomerulonephritis)OR(Glomerulonephritides)OR(Kidney
Scarring)OR(Scarring, Kidney)OR(Bright Disease)

#3

(#1) AND (#2)

Web of
Science

#1

(((((((((TS=(Kidney Transplantation)) OR AB=(Renal Transplantation))
OR AB=(Renal Transplantations)) OR AB=(Transplantations, Renal))
OR AB=(Transplantation, Renal)) OR AB=(Grafting, Kidney)) OR
AB=(Kidney Grafting)) OR AB=(Transplantation, Kidney)) OR
AB=(Kidney Transplantations)) OR AB=(Transplantations, Kidney)

#2

((((TS=(Glomerulonephritis)) OR AB=(Glomerulonephritides)) OR
AB=(Kidney Scarring)) OR AB=(Scarring, Kidney)) OR AB=(Bright
Disease)

#3

(#1) AND (#2)
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Table S2. Newcastle-Ottawa Scale in detail for assessing the quality of studies.

Selection

Study (First author/year)

Comparability

Exposure

Same method of

Adequate definition  Representativene  Selection of  Definition Control for Ascertainment . Nonresponse
of cases ss of the cases controls of controls important factor ~ of exposure ascertainment for rate NOS
cases and controls

Okumi M et al. 2019 1 1 1 1 2 1 1 0 8
Martin-Penagos etal. 2019 1 1 1 1 2 1 1 0 8
JoHA etal. 2019 1 1 1 1 2 1 1 0 8
Di Vico MC et al. 2018 1 1 1 1 2 1 0 0 7
Garnier AS et al. 2018 1 1 1 1 2 1 1 0 8
S. Temurhana et al. 2017 1 0 0 1 2 1 1 1 7
Avasare RS et al. 2017 1 1 1 1 2 1 1 0 8
Sato K et al. 2013 1 1 1 1 1 1 1 0 7
Gabriella et al. 2013 1 1 1 1 2 1 0 1 8
Lida M etal. 2020 1 1 1 1 2 1 1 0 8
Namba et al. 2004 1 1 1 1 1 1 1 0 7
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Coppo R et al. 2007 1
Ponticelli C et al. 2001 1
Wang et al. 2001 1
Ortiz, Fetal. 2012 1
Bumgardner et al. 1998 1
Park WY etal. 2021 1
Moriyama T et al. 2005 1
Lionaki S et al. 2021 1

Maixnerova et al. 2021 1
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Funnel plot with pseudo 95% confidence limits
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Figure S1. Funnel chart results for young donor age as a risk factor. SMD: standardized mean
difference.

Funnel plot with pseudo 95% confidence limits
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Figure S2. Funnel chart results for related donor as a risk factor. OR: Odds ratio; SE: Standard error.
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Funnel plot with pseudo 95% confidence limits
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Figure S3. Funnel chart results for tacrolimus use as a protective factor. OR: Odds ratio; SE: Standard

error.
Study %
ID SMD (95% CI) Weight
L |
Masayoshi Okumi et al. (2019) —_—— ~0.08 (-0.33,0.18) 25.73
Luis Martin—Penagos et al, (2019) -4~ E =0.60 (-1.29, 0.09) 3.53
1
Fabrizio Fop et al. (2018) _i——‘_ 0.12 (-0.44, 0.67) 5.54
Anne—Sophie et al. (2018) —i'.' =0.07 (-0.65, 0.52) 4.836
S. Temurhana et al. (2017) E: —0.07 (-0.69, 0.54) 443
'
Keitaro Sato et al. (2013) —:—.—— 0.03 (-0.27, 0.33) 19.05
Ortiz, F etal. (2012) —— E ~1.03 (-1.58,-0.48)  5.58
Woo Yeong Park et al. (2021) -+ i —0.41 (-1.18, 0.35) 290
Takahito Moriyamaa et al. (2005) : + 0.11 (-0.52, 0.75) 4.19
'
Sophia Lionaki et al. (2021) _0—:- 0.42 (~0.89, 0.06) 7.56
Dita Maixnerova et al. (2021) —i—.— 0.00(-0.32, 0.32) 16.62
Overall (I-squared = 42.3%, p = 0.067) @ 0.13 (-0.26, -0.00) 100.00
1
'
:
T ' |

1.58 1.58
recurrence<non-recurrence recurrence>non-recurrence

Figure S4. Forest plot of young donor age as a risk factor. SMD: standardized mean difference; CI:
Confidence interval.
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Study %

D SMD (95% CIy Weight

T
:
1
Rupali § et al. (2017) <+ ~0.46 (~1.06, 0.15) 28.35
i
1
Wang, A Y et al. (2001) ( -— —0.60 (~1.23, 0.04) 25.45
.
.
Sophia Lionaki et al. (2021) : + 031 (-0.78, 0.16) 46.20
1
Overall (I-squared = 0.0%, p = 0.764) @ —0.42 (-0.74, —0.10) 100.00
1
1
1
1
1
1
!
| |
=123 0 1.23
recurrence<non-recurrence recurrence>non-recurrence

Figure S5. Forest plot of short time from diagnosis to end-stage renal disease as a risk factor. SMD:
standardized mean difference; Cl: Confidence interval.

Study %
D OR (95% CI) Weight
Masayoshi Okumi et al. (2019) —— 1.10 (0.41, 2.95) 32.59
Maria Cristina et al. (2018) —_— 1.11 (0.22, 5.56) 12.39
'
Luis Martin—Penagos et al. (2019) : 4~ 32.88 (1.66, 650.01) 1.01
'
Anne-Sophie Garnier et al. (2018) —— 1.17 (0.28, 5.00) 14.41
L
Hyung Ah Jo et al. (2019) D e m— 0.70 (0.13, 3.62) 16.03
1}
Dita Maixnerova et al. (2021) —_—— 2.63(1.13,6.10) 23.56
Overall (I-squared = 30.7%, p = 0.205) Q 1.73 (1.06, 2.81) 100.00
'
1
'
'
L
'
00154 1 650
recurrence<non-recurrence recurrence>non-recurrence

Figure S6. Forest plot of previous transplantation as a risk factor. OR: Odds ratio; Cl: Confidence
interval.
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Study Y

ID OR (95% CI) Weight
H

Keitaro Sato et al. (2013) — 2.27(0.92,5.62) 17.67

Masayoshi Okumi et al. (2019) + 3.07(1.57,6.03) 29.09

Hyung Ah Jo et al. (2019) + : 1.75 (0.46, 6.63) R.58

Coppo R et al, (2007) !C 2.84 (0.66, 12.24) 577
1

Wang, A Y etal. (2001) +- : 1.57(0.44, 5.64) 9.36

Ortiz, F etal. (2012) ¢€ 2.28(0.42,12.39) 4.24

Bumgardner Ginny et al. (1998) —— E 1.50 (0.44,5.17) 10.21

Woo Yeong Park et al. (2021) i + 4.00 (0.80, 20.02) 3.78

Takahito Moriyamaa et al. (2005) + : 1.50 (0.15, 14.81) 333

Sophia Lionaki et al. (2021) '_5_—'."——‘ 5.44(1.91,15.53) 797

Overall (I-squared = 0.0%. p = 0.879) Q 2.64 (1.84,3.79) 100.00

I I
20
recurrence>non-recurrence

.05
recurrence<non-recurrence

Figure S7. Forest plot of related donor as a risk factor. OR: Odds ratio; Cl: Confidence interval.

Study %
D OR (95% CIy Weight
1
Gabriella Moroni et al. (2013) _._;- 0.26 (0.09, 0.76) 19.38
Keitaro Sato et al. (2013) —i—.— 1.02 (0.54, 1.92) 21.41
Masayoshi Okumi et al. (2019) 4:*: 0.54(0.22, 1.30) 13.91
Luis Martin—Penagos et al. (2019) : -4 3.69 (0.65, 20.97) 1.67
Hyung Ah Jo et al. (2019) & E 0.36(0.03, 4.32) 1.83
1
Maria Cristina ct al. (2018) —_— 050(0.14,176) 795
Anne—Sophie Garnier et al. (2018) : ng 1.45(0.35,5.93) 3.83
S. Temurhana et al. (2017) _‘——'i—— 0.44(0.12, 1.58) 7.92
Ortiz, F et al. (2012) i ———————— 2.33(0.81,6.74) 4.99
Woo Yeong Park et al. (2021) >~ 038(0.06,2.52) 401
Sophia Lionaki et al. (2021) ——0——;— 0.28 (0.10,0.79) 13.10
Overall (I-squared = 47.2%, p =0.041) @ 0.71(0.52, 0.98) 100.00
i
E
| ' |
0295 | 339
recurrence<non-recurrence recurrence>non-recurrence

Figure S8. Forest plot of tacrolimus use as a protective factor. OR: Odds ratio; ClI: Confidence
interval.
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Study Y%

ID OR (95% CI) Weight
. I

Keitaro Sato et al. (2013) | —— 0.95 (0.45, 2.04) 13.34
:

Gabriclla Moroni et al. (2013) —_— — 0.21 (0.07, 0.63) 19.19
i
'

Masayoshi Okumi et al. (2019) —‘—:' 0.24 (0.14, 0.40) 50.48
:

Luis Martin—Penagos et al. (2019) :¢ 0.46 (0.04, 4.95) 2.18
.

Maria Cristina di Vico et al. (2018) —- 0.55 (0.12, 2.50) 4.61
:
'

Anne-Sophie Garnier et al. (2018) - —§— 0.52 (0.14, 1.88) 6.72
:

Woo Yeong Park et al. (2021) : g 0.88 (0.19, 4.00) 348
.

Overall (I-squared = 47.2%, p = 0.078) <> 0.39 (0.27, 0.55) 100.00
:
'
1
'
.

| |

.043 23.2
recurrence<non-recurrence recurrence>non-recurrence

Figure S9. Forest plot of basiliximab use as a protective factor. OR: Odds ratio; Cl: Confidence
interval.

Study %
1D SMD (95% CI) ~ Weight

6 months after transplantation q

Anne—Sophie Garnier et al. (2018) —H— 0.70 (0.10, 1.30) 9.69
Ponticelli, C etal. (2001) —_— 0.04 (-0.37,0.45) 12.47
Subtotal (I-squared = 68.3%, p = 0.076) 0.33 (-0.31,0.97) 22.16
5 '
1 year after transplantation :
Luis Mart™n©\Penagos et al. (2019) : 0.30 (—0.38, 0.98) 8.69
Lida M et al. (2020) —_— 0.04 (-0.44,0.52) 11.39
Takahito Moriyamaa et al. (2005) —7—0— 0.70 (0.05, 1.35) 9.06
Subtotal (I-squared = 21.1%, p = 0.282) 10: 0.30 (—0.09. 0.68) 29.14
! '
time of biopsy after transplantation "
Fabrizio Fop et al. (2018) ——O;— 0.30 (-0.25. 0.86) 10.32
Ortiz, F etal. (2012) —_—— 0.00 (-0.52, 0.52) 10.82
Woo Yeong Park et al. (2021) ——‘I.— 0.49 (-0.28, 1.25) 7.70
Subtotal (I-squared = 0.0%, p = 0.540) <:> 0.21 (-0.13, 0.55) 28.84
. 1
final observation :
Rupali S et al. (2017) : —— 1.70(1.03,2.37) 8.83
Subtotal (I-squared =%, p=") ! - = 1.70(1.03,237) 883
1
i 1
sampling after transplantation .
Coppo R et al. (2007) ——— 0.31 (-0.19,0.82) 11.03
Subtotal (I-squared =%, p=".) - 0.31 (~0.19,0.82) 11.03
1
. 1
Overall (I-squared = 62.1%, p = 0.005) <> 0.42(0.13,0.71)  100.00
'
NOTE: Weights are from random effects analysis :
T
=237 0 237

Figure S10. Forest plot of high level of proteinuria as a risk factor. SMD:
difference; Cl: Confidence interval.

standardized mean
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Funnel plot with pseudo 95% confidence limits
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Figure S11. Funnel plot of proteinuria as a risk factor. SMD: Standardized mean difference.

Study %
ID SMD (95% CI)  Weight

6 months after transplantation

Garnier AS et al. (2018) + 0.68 (0.08, 1.28) 12.25

Subtotal (I-squared = %, p =) --:__"_7;"__}— 0.68(0.08,1.28) 1225

3 years after transplantation

Takahito Moriyamaa et al. (2005) + 3 0.75(0.10, 1.40) 1039
Masayoshi Okumi et al. (2019) 0.38(0.12,0.64) 66.45

1
1
1
'
1
'
]
1
.—+I—
Subtotal (I-squared = 6.4%, p = 0.301) <>- 0.43(0.19,0.67) 76.84

i
time of transplant IgAN diagnosis :
]
L
]

Wang, A'Y etal. (2001) -+ 0.65(0.02,1.29) 10.90

Subtotal (I-squared = %, p =) @ 0.65(0.02,1.29)  10.90
1
]
]
1
1
1
]
]
0

Heterogeneity between groups: p = 0.642

Overall (I-squared = 0.0%, p=0.582) 0.48 (0.27, 0.69)  100.00

-1.4

Figure S12. Forest plot of high level of serum IgA level as a risk factor. SMD: Standardized mean
difference; Cl: Confidence interval; IgAN: IgA nephropathy.
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Study %
1D OR (95% CI) Weight
o
Coppo R et al. (2007) —_—— 0.95 (0.33,2.77) 6.25
Rupali S et al. (2017) —II_._ 2.40(0.59, 9.76) 2,55
Keitaro Sato et al. (2013) —_—— 1.08 (0.59, 1.97) 18.64
Gabriella Moroni et al. (2013) —_—— 1.22(0.52, 2.89) 8.79
Namba, Y et al. (2004) I . < 12.00 (1.48,97.18) 0.40
Ponticelli, C et al. (2001) —_— 0.86 (0.34,2.19) 8.48
Wang, A'Y etal. (2001) _—.—f—- 0.84 (0.24,2.96) 4.84
Ortiz, F etal. (2012) —— 1.14 (0.26,4.91) 3.10
Masayoshi Okumi et al. (2019) —— 1.18 (0.70, 1.97) 24.04
Luis Martin—Penagos et al. (2019) + 0.86 (0.16, 4.62) 2.64
Seung Seok Han et al. (2019) | : -4~ 10.71 (1.29, 89.19) 0.74
Annc—Sophie Garnier et al. (2018) | E -4~ 3.80 (0.45,32.12) 1.11
S. Temurhana et al. (2017) —_——— 0.92 (0.23, 3.68) 3.76
Woo Yeong Park et al. (2021) _+_i'e— 0.32 (0.06, 1.71) 4.44
Takahito Moriyamaa et al. (2005) + 0.80(0.21, 2.98) 4.44
Sophia Lionaki et al. (2021) —— 1.22 (0.42, 3.52) 579
Overall (I-squared = 0.1%, p = 0.450) 1.21 (0.94, 1.56) 100.00
1
i
T T T
.0103 1 97.2
recurrence<non-recurrence recurrence>non-recurrence

Figure S13. Forest plot of sex as a risk factor. OR: Odds ratio; Cl: Confidence interval.

Study %

1D SMD (95% CI) Weight

time of transplant IgAN diagnosis

Woo Yeong Park et al, (2021) +- 0.93 (0.13,1,73) 14.41

Francois Berthoux et al. (2017) 0.15(-0.27,0.57) 19.33

Subtotal (I-squared = 65.4%, p = 0.089) 0.46 (-0.29, 1.21) 33.73

<>—f—

unspecified time before the transplantation

Hyung Ah Jo et al. (2019) ——— —0.45 (-1.10, 0.20) 16.35

8. Temurhana et al. (2017) —_{'._ 0.46 (-0.16, 1.09) 16.66

Luis Martin—Penagos et al. (2019) —ih—i 0.00 (—0.68, 0.68) 15.99
'

Laureline Berthelot et al. (2015) E _.ﬁ 1.35(0.77, 1.93) 17.27

Subtotal (I-squarcd = 83.6%, p = 0.000) -:::>- 0.35(-043,1.13)  66.27
Overall (I-squared = 76.5%, p = 0.001) -:<> 0.40(-0.11,091)  100.00

NOTE: Weights are from random etfects analysis

I I
-1.93 0 1.93

Figure S14. Forest plot of galactose deficient IgA1. SMD: Standardized mean difference; CI:
Confidence interval.
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Filled funnel plot with pseudo 95% confidence limits

theta, filled

o=
=

2
s.e. of: theta, filled

Figure S1. The results for proteinuria in the trim-and-fill analysis.

Meta-analysis estimates, given named study is omitted

| Lower Cl Limit  OEstimate | Upper CI Limit

DiVico MC et al. (2018) | | © I

Garnier et al. (2018)

S. Temurhana et al. (2017)

Avasare etal.(2017)

Keitaro Sato et al. (2013)

Gabriella Moroni et al. (2013)

Namba, Y et al. (2004) | < weeed

Dita Maixnerova et al. (2021) |

Bumgardner GL et al. (1998) @

Woo Yeong Park et al. (2021)

Takahito Moriyamaa et al. (2005) | g

Sophia Lionaki et al. (2021) | 20) 1
Coppo Retal. (2007) | | o]

Ponticelli et a|_ (2[]01) |. ........................................ L G AT I ......l

Wang, AY et al. (2001)

Ortiz, F et al. (2012)

G

© |

Q

Q

o)

o

o

|
-0.57-0.53 =041 =029 =025

Figure S2. The results for patient age at transplantation in the sensitivity analysis. Cl: Confidence
interval.
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Meta—analysis estimates, given named study is omitted
| Lower Cl Limit OEstimate | Upper Cl Limit

Avasare et al. (2017) | - |

Wang, AY et al. (2001) [

o

Sophia Lionaki et al. (2021)

i
1
-0.96 -0.74 -0.42 -0.10 0.01

[0}

Figure S3. The results for time from diagnosis to end-stage renal disease in the sensitivity analysis.
Cl: Confidence interval.

Meta—analysis estimates, given named study is omitted
| Lower Cl Limit  OEstimate | Upper CI Limit

Masayoshi Okumi et al. (2019) | © |

Di Vico MC et al. (2018) |

o)

Luis Martin-Penagos et al. (2019) || c]

Garnier et al. (2018) |

Q

Hyung Ah Jo et al. (2019) |

o

Dita Maixnerova et al. (2021)

Q

0.80 1.06 173 2.81 3.57

Figure S4. The results for previous transplantation in the sensitivity analysis. Cl: Confidence interval.

13


https://doi.org/10.17305/bjbms.2022.8369

Supplementary Material 3
https://doi.org/10.17305/bjbms.2022.8369
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Figure S5. The results for living donor in the sensitivity analysis. Cl: Confidence interval.
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Figure S6. The results for related donor in the sensitivity analysis. Cl: Confidence interval.
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Figure S7. The results for tacrolimus use in the sensitivity analysis. Cl: Confidence interval.
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Figure S8. The results for basiliximab use in the sensitivity analysis. Cl: Confidence interval.
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