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1. Search strategy

Table S1. Search strategy for each database, number of results, and execution date.

Database

Query

Results

Upper date limit

MEDLINE
(PubMed)

("Lichen Planus, Oral"[Mesh] or "oral lichen
planus"[All Fields] or "olp"[All Fields] or "oral
lichenoid lesion"[All Fields] or "oll"[All Fields])
and (malign* or premalign* or “potentially
malignant disorder” or “precancer” or
“cancer"[All Fields] or "Carcinoma, Squamous
Cell"[Mesh] or "squamous cell carcinoma"[All
Fields] or "oscc"[All Fields] or
“transformation” [All Fields] or "risk"[All

Fields] or "progression"[All Fields])

1,688

November 2023

Embase

(‘oral lichen planus'/exp OR 'oral lichen planus'
OR 'olp' OR 'oral lichenoid lesion' OR 'oll') AND
(‘malign®*” OR ‘premalign® OR 'potentially
malignant disorder' OR 'precancer'/exp OR
'precancer' OR 'cancer'/exp OR 'cancer' OR
'squamous cell carcinoma'/exp OR 'squamous
cell carcinoma' OR 'oscc’ OR
'transformation'/exp OR 'transformation' OR
'risk'/exp OR 'risk' OR 'progression')

2,396

November 2023

Web of
Science

TS=(oral lichen planus OR olp OR oral
lichenoid lesion OR oll) AND TS=(malign* or
premalign* or potentially malignant disorder
or precancer or cancer or squamous cell
carcinoma or oscc or transformation or risk or
progression)

2,304

November 2023

Scopus

TITLE-ABS-KEY(("oral lichen planus" OR "olp"
OR "oral lichenoid lesion” OR "oll") AND
("malign*" OR "premalign*" OR "potentially
malignant disorder" OR "precancer" OR
"cancer" OR "squamous cell carcinoma" OR
"oscc" OR "transformation" OR "risk" OR

"progression"))

1,839

November 2023

Total

8227




Table S2. Characteristics of the study sample
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3. Meta-analyses on malignant transformation proportions
3.1 Subgroup meta-analysis stratified by OLP vs OLP with dysplasia

Figure S1. Forest plot graphically representing the meta-analysis of the malignant
transformation proportion (expressed as percentage) stratified by studies that only
include patients with oral lichen planus with epithelial dysplasia, and oral lichen planus
(excluding or taking no account of the presence of epithelial dysplasia). Pooled
proportions and 95% confidence intervals (CI) were used as effect size metric.
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Tyldesley 1974 — 0,00 (0.00, 6.02) 064
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Rode et al. 2000 0.00(0.00, 4.87) 072
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Gomez-Armayones otal. 2019 —_— 7.96 (545, 11.49) 120
Shearston et al 2019 - 0.49 (0.09,2.70) 1.08
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3.2 Subgroup meta-analysis stratified by oral lichenoid lesions and oral lichen
planus.

Figure S2. Forest plot graphically representing the meta-analysis of the malignant
transformation proportion (expressed as percentage) stratified by oral lichen planus and
oral lichenoid lesions. Pooled proportions and 95% confidence intervals (CI) were used
as effect size metric.
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Type and Author Year Percentage (95% Cl)  Weight
oL
Roosaar et al. 2006 -— 031 (0.05, 1.71) 1.16
van der Meij et al. 2007 —_—— 3.20 (1.25, 7.94) 0.87
Casparis et al. 2015 e — 490 (2.11,10.97) 0.80
Gonzalez-Moles et al. 2017 B — 1.23 (0.2, 6.67) 072
Shearston et al. 2019 — 0.00 (0.00, 11.03) 0.40
Aguirre-Urizar et al 2020 | — 5.88 (2,54, 13.04) 074
Kakoei et al. 2022 — 0.00 (0.00, 5.83) 0.62
and 0.00 (0.00, 8.20) 0.50
Subgroup, DL (12 = 62.4%, p = 0.009) ? 1.38 (0.16, 3.38) 5.81
oLp
Monigomery and Culver 1929 - 5.88 (1.05, 26.98) 025
i 1960 7.55 (2,97, 17.86) 057
Altman and Perry 1961 D 0.78 (0.14, 4.29) 088
Cawson 1968 - 072 (0.13,3.99) 0.91
Shklar 1972 050 (0.17, 1.46) 1.28
Fulling 1973 >-— 0.44 (0.08, 2.47) 107
Kovesi and Banczy 1978 -l 031 (0.05, 1.72) 1.16
Tyldesley 1874 — 0.00 (0.00, 6.02) 061
Silverman and Griffith 1974 — 2.50 (1.07, 5.72) 1.08
Silverman et al. 1985 g 1.23 (0,60, 2.51) 128
Muri et al 1986 042 (0.14, 121) 131
Holmstrup et al. 1988 T~ 1.47(0.78, 2.78) 129
alem 1989 5.56 (2.18, 13.43) 0.68
Vincent et al 1990 - 0.00 (0.00, 3.70) 079
Sigurgeirsson and Lindelof 1991 * 039 (0.20, 0.76) 1.41
Silverman et al 1991 =5 234 (1.00, 5.35) 105
Voute et al 1992 2,65 (091, 7.52) 084
Moncarz et al, 1993 ~— 2.86 (1.45, 5.54) 113
Barnard et al. 1903 —_— 3.73 (1.98, 6.94) 1.08
Brown et al. 1993 0.00 (0.00, 1.95) 102
Duffey et al. 1996 =3 052 (0.22, 122) 135
Gorsky et al. 1996 1.27(0.35, 4.53) 095
Markopoulous et al, 1997 | 1.23 (0.48, 3.11) 1.16
Silverman and Bahl 1997 | —t— 7.37 (3.61, 14.44) 078
Girod et al, 1998 435 (0.7, 20.99) 0.32
Lo Muzio et al. 1998 4 5.32 (3.20, 8.74) 11
Rajentheran et al. 1999 084 (0.41, 173) 1.33
Rode ot al. 2000 0.00 (0.00, 4.87) 0,69
Chainani-Wu et al. 2001 g e 1.75 (0.68, 4.40) 1.07
Mignogna et al 2001 | —— 478 (3.23, 7.02) 125
Yaacob et al. 2002 5.26 (0.94, 24.64) 027
Bruno et al. 2002 1 10.53 (2.94, 31.39) 0.27
Bromwich 2002 8.82 (3.05, 22.96) 0.42
Eisen 2002 > 0.83 (0.38, 1.80) 1.31
Lanfranchi et al. 2002 —_—— 6.52 (4.65, 9.06) 125
Machado et al. 2004 — 0.00 (0.00, 6.88) 056
Rédstrom ot al. 2004 - 049 (0.21, 1.13) 1.35
Mattla et al. 2004 | ——— 7.14 (3.09, 15.66) 0.66
Xue et al. 2005 - 0.59 (023, 1.52) 130
Laeijendecker ot al. 2005 —-— 1,50 (051, 4.32) 103
Bornstein et al. 2006 —— 284 (1.11,7.07) 0.92
Ingafou et al. 2006 j— 1.88 (1.10, 3.20) 1.31
Hsue et al. 2007 —— 210 (0.72, 5.99) 0.92
van der Meij et al. 2007 —— 0.00 (0.00, 5.42) 065
Kesic etal 2009 -;— 1.23 (0.34, 4.36) 0.96
Fang et al. 2009 109 (072, 1.62) 141
Pakfetrat ot al. 2009 -— 0.71 (0.24, 2.08) 122
Ogmundsds tir et al. 2009 ——— 222(0.39, 11.57) 0.51
Carbone et al 2009 - 1,86 (1.13, 3.04) 1.33
Oliveira et al. 2010 -— 0.00 (0.00, 3.37) 0.83
Zyada et al. 2010 —_— 6.98 (240, 18.61) 0.50
Thongprasom et al 2010 -l 0.19(0.03, 1.05) 126
Bajaj et al. 2010 — 0.00 (0.00, 3.89) 078
Bermejo-Fenoll 2010 - 091 (0.39, 2.11) 127
Torrente-Caslells et al. 2010 3.08 (0.85, 10.54) 0,64
Bombeccari et al. 2011 —— 2,45 (124, 4.75) 1.16
Jaafar-Ashkavandietal. 2011 — 099 (0.27, 3.52) 108
Warnakulasuriya et al. 2011 - 099 (0.45, 2.14) 1.29
Shen etal. 2012 - 097 (0.41, 2.24) 1.26
Bakersl S0z = 0705015 12
rzak et al 1 ), 1 g
Tovaru et al. 2013 o< 095 (0.44, 2.05) 129
Gumru 2013 -— 030 (0.05, 1.70) 117
Bardellini et al. 2013 - 0.98 (0.27, 3.50) 108
Wang et al. 2014 052 (0.14, 189) 1.20
Budimir et al. 2014 I 071 (0.28, 181) 127
Mostafa and Ahmed 2015 oo 312 (0.86, 10.70) 0,63
Casparis et al. 2015 131 (056, 3.03) 1.20
Irani et al 2016 0.89 (0.16, 4.88) 084
Varghese et al, 2016 o m 0.00 (0.00, 3.05) 087
Lauritano et al. 2016 -— 1.15 (0.20, 6.23) 074
Yahalom et al 2016 10.00 (3.46, 25.62) 0.39
Rimkevicius et al. 2017 T 2.26 (0.7, 6.42) 0.90
Bandyopadhyay et al 2017 1.40 (0.38, 4.96) 0.92
Gonzalez-Moles et al. 2017 14.29 (4.98, 34.64) 0.30
Laniosz et al. 2018 e 231 (1.12, 4.69) 115
Park ot al. 2018 0.00 (0.00, 3.29) 0.84
Kaomongkolgit et al 2019 b n md 0.00 (0.00, 3.63) 0.80
Gomez-Armayones etal. 2019 —_—— 7.96 (5.45, 11.49) 115
Shearston et al. 2019 - 0.49 (0.09, 2.70) 1.08
Cozzani et al 2019 625 (1.73, 20.15) 0.41
Aguirre-Urizar et al. 2020 S 1.67 (0.72, 3.85) 114
Guan et al 2020 == 2.77 (1.86, 4.13) 1.33
Dave et al. 2020 —_—— 385 (1.7, 8.14) 095
Tsushima ot a. 2021 - 0.71(0.28, 181) 127
Radochova et al. 2021 -— 074 (0.20, 2.65) 112
Arguin et al. 2021 - 2.58 (2,09, 3.20) 143
Migliari et al. 2022 pell 027 (0.05, 151) 1.19
Xie et al 2022 |—— 3.09 (1.94, 4.89) 127
Alkan el al. 2022 ——eeee 2,08 (0.37, 10.90) 053
Caietal 2022 .| 028 (0.15, 0.52) 1.43
Utz et al 2022 —_— 7.02 (2.76, 16.70) 0.59
Kakoe el al. 2022 |—— 3.06 (1.62, 5.71) 114
Saepoo ot al 2023 —_ 1.94 (0.53, 6.81) 081
Obermeier et al. 2023 I —_— 16.50 (10.57, 24.85)  0.81
i and . 1.89 (0.25, 7.46) 0.68
Tenore et al 2023 —_— 1100 (6.25, 18.63) 079
Subgroup, DL (I? = 81.4%, p = 0.000) 1.43 (1.09, 1.80) 94.19
Heterogeneity between groups: p = 0.853
Overall, DL (1 = 80.6%, p = 0.000) ¢ 1.42 (1.0, 1.78) 100.00
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3.3 Subgroup meta-analysis stratified by lichenoid reactions and oral lichen
planus.

Figure S3. Forest plot graphically representing the meta-analysis of the malignant
transformation proportion (expressed as percentage) stratified by oral lichen planus and
lichenoid reactions. Pooled proportions and 95% confidence intervals (CI) were used as
effect size metric.

%
Type and Author Year Percentage (95% CI)  Weight
LR
Bantezy etal. 1979 T 6.25 (1.11,28.33) 025
Pang and Freeman 1995 5.26 (094, 24.64) 028
Warnakulasuriya et al. 2011 —— 1.74 (048, 6.12) 0.88
Saepoo et al 2023 0,00 (000, 21.53) 022
Subgroup, DL (I = 0.0%, p = 0.525) <> 1.20 (0.00, 4.25) 1.64
oLp
Monigomery and Cuiver 1929 1 588 (1.05, 26.98) 026
arin 1960 j ——— 7,55 (297, 17.86) 059
Altman and Perry 1961 -— 0.78 (014, 4.29) 092
Cawson 1968 -~— 072 (0,13, 3.99) 095
Shidar 1072 - 0,50 (017, 1.46) 134
Fulling 1973 - 0.44 (0,08, 2.47) o
Kovesi and Banbezy 1973 -~ 031 (005, 1.72) 122
Tyldesiey 1974 —— 0,00 (0.00, 6.02) 064
Silverman and Grifith 1974 —— 250107, 5.72) 108
Siverman et al. 1985 -~ 1.23 (0,60, 251) 133
Murti et al. 1986 - 0.42 (0,14, 1.21) 137
Holmstrup et al. 1988 > 1.47 (0.78, 2.78) 135
Salem 1989 B S—— 5.56 (218, 13.43) 070
Vincent et al. 1990 -— 0,00 (0.00, 3.70) 083
Sigurgeirsson and Lindelof 1991 . 0.39 (0.20, 0.76) 147
Sikvorman ot a 1991 d— 234 (1,00, 5.35) 110
Voute etal. 1992 Tr 265 (091, 7.52) 087
Moncarz el al. 1993 2.86 (145, 5.54) 118
Barmard ot al. 1993 —_— 3.73 (198, 6.94) 113
Brown et al. 1993 =l 0,00 (0,00, 1.95) 106
Duffey et al. 1996 052 (0.2, 1.22) 141
Gorsky etal. 1996 po T 127(0.35, 4.53) 0.99
Markopoulous et al. 1997 -~ 128 (0.48,3.11) 122
Silverman and Bahl 1997 —_— 7.37 (361, 14.44) 081
Girod at al. 1998 - 4.35 (0.7, 20.99) 033
Lo Muzio et al 1998 —— 5.32 (320, 8.74) 116
Rajentheran et al. 1999 - 084 (041, 1.73) 139
Rode et al. 2000 — 0,00 (0.00, 4.87) 072
Chainani-Wu et al. 2001 d— 175 (0.68, 4.40) 112
Mignogna et al 2001 T 478 (323, 7.02) 131
Yaacob ot al. 2002 5.26 (0.94, 24.64) 0.28
Bruno et al 2002 1053 (2.94, 31.39) 028
Bromwich 2002 1 862 (3.05, 22.96) 044
Eisen 2002 0.63 (038, 1.80 137
Lanfranchi ot al. 2002 e = 652 (4.65, 9.06 131
Machado et al 2004 —_ 0,00 (0.00, 6.88 058
Rédstrom et al. 2004 - 0.49 (0.21, 1.13) 1.42
Matiila et al 2004 o — 7.14 (309, 15.66) 069
Xue ot al 2005 059(023, 1.52) 136
Laijendecker et al. 2005 - 1.50 (051, 4.32) 1.08
Bornstein el al. 2006 —— 284 (1.11,7.07) 0.96
Ingafou et al 2006 = 188 (1,10, 3.20 136
Hsue et al. 2007 —— 2.10 (072, 5.99 0.96
van der Mejj et al 2007 t 0.00 (0.00, 5.42) 0.68
Kesic tal 2009 123 (0.34, 436 101
Fang et al 2009 * 1.09 (0.72, 1.62) 1.47
Pakfetral ot a. 2009 -— 0.71 (024, 2.08 127
Ogmundsds i ot al 2008 ——— 222 (038, 11.57) 053
Carbone etal. 2009 - 1.86 (1.1, 3.04) 139
Qliveira et al. 2010 - 0,00 (0.00, 3.37) 086
Zyada ot al 2010 | 6.98 (2.40, 18.61) 052
Thongprasom et al. 2010 - 0.19 (0.3, 1.05) 132
Bajaj et al 2010 0,00 (0.00, 3.89) 081
Bermjo-Fenoll 2010 L 091(0.39, 2.11) 133
Torrente-Castells et al. 2010 =~ 3.08 (0.85, 10.54) 067
Bombeceari ot a 2011 2.45 (1.24, 4.75) 122
Jaafari-Ashkavandi etal, 2011 - 099 (0.27, 3.52) 1.08
Warnakulasuriya et al 2011 0.99 (045, 2.14) 134
Shen et al 2012 - 097 (041,224 132
Kaplan ot al 2012 e m— 5.85(3.21, 10.43) 1.02
Brzak et al. 2012 - 037 (010, 1.35 132
Tovaru et al 2013 - 095 (0.44, 2.05 135
Gumru 2013 -~ 0.30 (0.05, 1.70 122
Bardellini ol al. 2013 —-— 0.98 (027, 3.50 108
Wang et al. 2014 -+ 0.52 (0.14, 1.89] 125
Budimir et al. 2014 - 0.71(0.28, 1.81 133
Mostala and Ahmed 2015 — 3.12(0.86, 10.70) 066
Casparis ot al. 2015 |l 1.31 (056, 3.09) 125
Irani et al. 2016 0.89 (0.16, 4.88) 087
Varghese et al 2016 o~ 0,00 (0.00, 3.05) 0.90
Lauritano et al. 2016 115 (0.20, 6.23) 078
Yahalom et al 2016 10.00 (3.46, 25.62) 0.40
Rimkevicius et al. 2017 [ — 2.26 (0.7, 6.42) 0.94
Bandyopadhyay et al 2017 L 1.40(0.38, 4.96) 0.96
Gonzalez-Moles et al. 2017 14.29 (4.98, 34.64) 0.81
Laniosz et al. 2018 — 2.31 (1.12, 4.69) 120
Park et al, 2018 -— 0,00 (0.00, 3.29) 087
Kaomongkolgit et al. 2019 — 0.00 (000, 3.63) 084
Gomez-Armayones etal. 2019 —_— 7.96 (5.45, 11.49) 121
Shearston o al. 2019 -~ 0.49 (0,09, 2.70) 1.08
Cozzani et al. 2019 —_— 6.25 (173, 20.15) 0.42
Aguirre-Urizar et al. 2020 —-— 167 (0.72, 3.85) 119
Guan et al. 2020 —-— 2.7 (1,86, 4.13) 139
Dave et al 2020 | —— 3.85(177,8.14) 099
Tsushima et al. 2021 - 071 (028, 1.81) 133
Radochova et al 2021 -~ 0.74 (020, 2.65) 117
Arduino et al 2021 - 258 (2.09, 3.20) 149
Moa 206 B S0 (154, 38y 15
e ot al 1.94, 4. 1
Alkan el al. 2022 —— 2,08 (037, 10.90) 056
Caiotal 2022 . 028 (015, 0.52) 150
Utzetal 2022 | —— 7.02 (276, 16.70) 062
Kakoei et al. 2022 —— 3.06 (162, 5.71) 1.19
Saepoo et al 2023 L 194 (053, 6.81) 084
Obermeier e al. 2023 4 —_— 1650 (10.57, 24.85)  0.84
and 1.39 (0.25, 7.46) 070
Tonore ot l. 2023 —_— 11.00 (6.25, 18.63) 083
Subgroup, DL (I = 81.4%, p = 0.000) ¢ 1.43 (1,09, 1.80) 98.36
Hetorogenoity between groups: p
Overall, DL (F* = 80.8%, p = 0.000) 3 1.39 (1.05, 1.76) 100.00
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3.4 Subgroup meta-analysis stratified by Stratified by diagnostic criteria

Figure S4. Forest plot graphically representing the meta-analysis of the malignant
transformation proportion (expressed as percentage) stratified by the presence or
absence of exhaustive clinical and histopathological diagnostic criteria. Pooled
proportions and 95% confidence intervals (CI) were used as effect size metric.

%
Dx_Clin_Pat and Author Year Percentage (95% CI)  Weight
Absence
Montgomery and Culver 1929 5.88 (1,05, 26.98) 025
Warin 1960 | ——— 7.55 (2,97, 17.86) 058
Altman and Perry 1961 0.78 (0.14, 4.29) 0.90
Cawson 1968 t 0.72 (0,13, 3.99) 093
Shklar 1972 a 050 (0.17, 1.46) 1.31
Kovesi and Banoezy 1973 0.31(0.05, 1.72) 119
Tyldesley 1974 —_ 0.00 (0.00, 6.02) 062
Murti et al 1986 - 042 (0.14, 1.21) 1.34
Vincent et al. 1990 -—r 0.00 (0.00, 3.70) 081
Sigurgeirsson and Lindelof 1991 . 0.39 (0.20, 0.76) 1.44
Silverman et al 1991 — 234 (1.00, 5.35) 1.07
Voute et al. 1992 —— 265 (091,752) 086
Moncarz et al. 1993 — 2.86 (1.45, 5.54) 115
Brown et al. 1993 -— 0.00 (0.00, 1.95) 104
Pang and Freeman 1995 - 5.26 (0,94, 24.64) 028
Chainani-Wu el al. 2001 = 1.75 (0.68, 4.40) 1.09
Yaacob etal. 2002 5.26 (0.94, 24.64) 028
Machado et al. 2004 — 0.00 (0.00, 6.88) 057
RGdstrom et al. 2004 -l 0.49 (0.21,1.18) 1.38
Roosaar et al 2006 -~— 0.31(005, 171) 119
Thongprasom et al. 2010 ol 0.19 (003, 1.05) 1.29
Bajaj el al. 2010 0.00 (0.00, 3.89) 079
Jaafari-Ashkavandi etal. 2011 .:: 0.92 (025, 330) 1.08
Brzak et al. 2012 0.37 (0.10, 1.35) 1.29
Budimir et al. 2014 ‘J. 0.71(0.28, 181) 1.30
Laniosz et al. 2018 r 231 (1.12,4.69) 147
Park etal. 2018 0.00 (0.00, 3.29) 086
Kaomongkolgit et al. 2019 -— 0.00 (0.00, 3.63) 082
Gomez-Armayones etal. 2019 — 7.96 (545, 11.49) 1.18
Radochova et al. 2021 >~ 0.74 (0.20, 2.65) 114
Migliari et al 2022 - 0.27 (0.05, 1.51) 1.22
Subgroup, DL (I = 72.9%, p = 0.000) (] 0.1 (0.25, 1.07) 30.41
Presence |
Fulling 1973 -— 0.44 (0,08, 2.47) 1.09
Siiverman and Griffith 1974 — 250 (1,07, 5.72) 1.05
Banoczy et al. 1979 6.25 (1.1, 28.33) 024
Silverman et al. 1985 -~ 1.23(0.60, 2.51) 1.30
Holmstrup et al. 1988 = 1.47 (0.78,2.78) 131
Salem 1989 —_— 5.56 (2.18, 13.43) 069
Barnard et al 1993 | 373 (1.98, 6.94) 111
Duffey et al. 1996 o 052 (0.22, 1.22) 1.38
Gorsky et al 1996 127 (0.35, 4.53) 097
Markopoulous et al. 1997 1.23 (048, 3.11) 119
Silverman and Bahl 1997 | —— 7.37 (361, 14.44) 079
Girod ot al. 1998 435 (077, 20.99) 032
Lo Muzio et al 1998 N —— 5.32 (3.20,8.74) 113
Rajentheran et al. 1999 0.84 (041, 1.73) 1.36
Rode et al 2000 —— 0.00 (0.00, 4.87) 0.70
Mignogna et al. 2001 —— 4.78 (323, 7.02) 1.28
Bruno et al. 2002 1 10.53 (2.94, 31.39) 028
Bromwich 2002 8.82 (3,05, 22.96) 043
Eisen 2002 - 0.83 (0.38, 1.80) 1.34
Lanfranchi et al. 2002 —_—— 6.52 (4,65, 9.06) 128
Mattia ot al. 2004 ] —— 7.14 (3,09, 15.66) 068
Xue et al. 2005 059 (0.23, 1.52) 133
Laeijendecker et al 2005 1— 1.50 (0.51, 4.32) 1.05
Bomstein et al. 2006 ]:— 284 (1.11,7.07) 093
Foeetal 2007 2to7s s oot
sue et a 2
van der Meij et al. 2007 t 2.08 (0.81,5.23) 1.04
Kesic et al. 2009 -J-— 1.23 (034, 4.36) 0.98
Fang et al. 2009 1.09 (0.72, 1.62) 1.44
Pakfetrat et al. 2009 0.71 (0,24, 2.08) 1.25
Ogmundsdo tir et al, 2009 i— 2.22(0.39, 11.57) 052
Carbone et al 2009 1~ 1.86 (1.13, 3.04) 1.36
Oliveira et al. 2010 — 0.00 (0.00, 3.37) 085
Zyadaetal. 2010 | ——— 6.98 (2.40, 18.61) 051
Bermejo-Fenoll 2010 -— 091 (0.39, 2.11) 130
Torrente-Castells et al. 2010 +—— 3.08 (085, 10.54) 065
Bombeccari el al. 2011 —— 2.45 (1.24, 4.75) 119
Warnakulasuriya et al. 2011 - 1.11 (0.56, 2.17) 134
Shen et al 2012 o—l 0.97 (041,2.24) 129
Kaplan et al. 2012 — 5.85 (3.21, 10.43) 1.00
Tovaru et al 2013 - 0.95 (0.4, 2.05) 1.32
mru 2013 - 0.30 (0,05, 1.70) 119
Bardellii et al. 2013 :[— 0.98 (0.27, 3.50) 1.06
Wang et al. 2014 0.52 (0.14, 1.89) 1.22
Mostafa and Ahmed 2015 1:— 3.12 (086, 10.70) 064
o 2oto 0sol01s 45 0o
rani et al (.16, 85
Varghese et al 2016 :—L_ 0.00 (0.00, 3.05) 088
Lauritano et al. 2016 —-—— 1.15 (0.20, 6.23) 076
Yahalom et al. 2016 10.00 (3.46, 2562) 039
Rimkevigius et al, 2017 t 2.26 (0.7, 6.42) 091
Bandyopadhyay et al 2017 1.40 (0.38, 4.96) 094
Gonzalez-Moles et al. 2017 —— 3.92 (154, 9.65) 082
Rock et al 2018 —_— 8.22 (3,82, 16.79) 0.69
Shearston et al. 2019 --— 1.42 (0.55, 3.60) 115
Cozzani et al. 2019 6.25 (1.73, 20.15) 0.41
Aguirre-Urizar et al. 2020 — 2.60 (1.42, 4.73) 1.23
Guan et al 2020 —-— 2.77 (1.86, 4.13) 1.36
Dave et al 2020 |—— 3.85(1.77,8.14) 097
Tsushima et al. 2021 0.71(0.26, 1.81) 130
Arduino et al. 2021 .TO- 2.58 (2.09, 3.20) 1.46
Xie et al 2022 —— 3.00 (194, 4.89) 1.30
Alkan et al. 2022 e 2.08 (0.37, 10.90) 054
Caietal 2022 * 0.28 (015, 0.52) 1.46
Utzetal. 2022 —_———— 7.02 (2.76, 16.70) 0.60
Obermeier et al 2023 — 16.50 (10.57, 24.85) 082
Korkitpoonpol and Kanjanabuc#023 0.74 (013, 4.05) 092
Tenore ot al. 2023 —_— 11.00 (6.25, 18.63) 081

Subgroup, DL (¥ = 81.8%, p = 0.000) 1.92 (148, 2.41) 69.59

Kakoei et al. 2022 253 (1.34,4.73) 1.21
Saepoo et al. 2023 L 1.71 (047, 6.02) 0.87
|
Heterogeneity between groups: p = 0.000
00) L2

Overall, DL (I? = 81.2%, p = 0.0¢ 1.47 (1.14, 1.85) 100.00
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4. Sex and malignant transformation

Figure S5. Forest plot graphically representing the prognostic meta-analysis of the risk
of oral cancer development in males versus females with OLP. Relative risk (RR) and
95% confidence intervals (CI) were used as effect size metric.

%

Author Year RR (95% Cl) Weight
Montgomery and Culver - . 0.24 (0.01, 5.21) 0.65
Fulling 1973 - 0.68 (0.03, 16.39) 0.36
Kovesi and Banoczy 1973 > 4 & 0.56 (0.02, 13.53) 0.41
Silverman et al. 1985 — P — 1.55 (0.35, 6.85) 1.43
Murti et al. 1986 . L 7.12(0.37,137.29)  0.00
Holmstrup et al. 1988 —_— 0.25 (0.03, 2.01) 2,91
Sigurgeirsson and Lindelof 1991 — 1.02 (0.39, 2.72) 434
Silverman et al 1991 _‘— 0.61(0.07, 5.38) 1.27
Voute et al. 1992 l; 1.16 (0.1, 12.39) 0.66
Pang and Freeman 1995 I < 2.00 (0.10, 38.52) 0.12
Gorsky et al. 1996 L 1.53 (0.10, 24.05) 0.43
Markopoulous et al. 1997 | L 2 8.24 (0.87, 78.18) 0.29
Silverman and Bahl 1997 —_— 1.71 (0.41,7.15) 1.34
Lo Muzio et al 1998 —— 2.62(0.90, 7.61) 2.23
Rajentheran et al. 1999 D E A— 0.68 (0.13, 3.49) 2,03
Mignogna et al. 2001 ——|| 0.33 (0.11,0.94) 8.36
Yaacob et al. 2002 L 0.54 (0.02, 11.75) 0.40
Eisen 2002 —_— 1.52 (0.28, 8.23) 1.09
Lanfranchi et al. 2002 [r—p— 2.02 (1.08, 3.97) 5.82
Rodstrom et al. 2004 e s (] 0.48 (0.05, 4.30) 1.50
Mattila et al. 2004 —_— 0.78 (0.09, 6.51) 1.07
Xue et al. 2005 T L 5.79 (0.61, 55.36) 0.37
Laeijendecker et al. 2005 T 0.97 (0.09, 10.51) 0.75
Roosaar et al. 2006 L T 0.59 (0.02, 14.33) 0.40
Bornstein et al. 2006 ——.— 2.09 (0.30, 14.35) 0.71
Ingafou et al. 2006 e p—— 2.80 (0.93, 8.46) 2.00
van der Meij et al. 2007 —_—— 2.00 (0.29, 13.87) 0.73
Fang et al. 2009 —_— 1.04 (0.46, 2.35) 6.17
Pakfetrat et al. 2009 : L 3.71(0.34, 40.62) 0.38
Carbone et al. 2009 —t i 0.39 (0.11, 1.38) 5.14
Zyada et al. 2010 . 0.93 (0.09, 9.47) 0.77
Thongprasom et al. 2010 ¢ 1.37 (0.06, 33.27) 0.21
Bermejo-Fenoll 2010 “—————— 4.95 (0.84, 29.27) 0.51
Torrente-Castells et al. 2010 T ¢ 7.88 (0.39, 157.79) 0.00
Bombeccari et al. 2011 —10— 1.40 (0.34, 5.75) 1.65
Jaafari-Ashkavandi et al. 2011 — 2.29 (0.15, 36.03) 0.33
Shen et al. 201 . 2 : 0.19 (0.01, 3.49) 175
Brzak et al. 2012 2 2.38(0.15, 37.87) 0.32
Tovaru et al. 2013 —_— 1.84 (0.34, 9.96) 0.94
Gumru 2013 o 0.78 (0.03, 19.09) 0.33
Bardellini et al. 2013 L 2 : 0.78 (0.04, 15.96) 0.44
Budimir et al. 2014 4 ’ 0.31(0.02, 5.68) 1.16
Casparis et al. 2015 ————— 1.14(0.37, 3.53) 2,97
Irani et al. 2016 L 0.62 (0.03, 14.79) 0.38
Lauritano et al. 2016 - . . 5.34(0.22,127.37)  0.00
Yahalom et al. 2016 - g 4.00 (0.41, 39.00) 0.37
Bandyopadhyay et al 2017 : T 0.83 (0.05, 13.06) 0.60
Gonzélez-Moles et al. 2017 —_ 2.92 (0.43,19.71) 0.56
Cozzani et al. 2019 & 1.82(0.13, 26.32) 0.39
Shearston et al. 2019 : 0.25 (0.01, 4.63) 1.34
Tsushima et al. 2021 J]: 1.20 (0.13, 11.41) 0.72
Radochova et al. 2021 . 4 1.98 (0.13, 31.26) 0.37
Arduino et al. 2021 - 1.09 (0.71, 1.69) 20.29
Migliari et al. 2022 0.99 (0.04, 23.99) 0.28
Cai et al. 2022 —_— 1.22 (0.34, 4.30) 2.33
Utz etal. 2022 e e e 2.80 (0.43, 18.15) 0.58
Obermesier et al. 2023 e L 0.46 (0.11, 1.88) 3.68
Korkitpoonpol and Kanjanabuch 2023 4> 1.43 (0.06, 33.25) 0.20
Tenore et al. 2023 — 0.82 (0.26, 2.63) 3.15
Overall, MH (2 = 0.0%, p = 0.898) L 03 1.13(0.93,1.38)  100.00
L T
12 5 1 2 5 10
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5. Clinical appearance of lesions and malignant transformation

Figure S6. Forest plot graphically representing the prognostic meta-analysis of the risk
of oral cancer development in red OLP (vs. white). Relative risk (RR) and 95%

confidence intervale (C1) were need ac effect <ize metric

%

Author Year RR (95% Cl) Weight
Montgomery and Culver 1929 : g 3.86 (0.18, 80.99) 0.00
Kovesi and Banoczy 1973 — 3.81 (0.16, 92.68) 0.00
Silverman and Griffith 1974 * 2.72 (0.31,23.92) 1.51
Silverman et al. 1985 _0——E— 0.70 (0.12, 4.14) 3.47
Silverman et al 1991 T 1.59 (0.18, 13.98) 1.82
Gorsky et al. 1996 + 4.14 (0.20, 84.67) 0.00
Markopoulous et al. 1997 : + 5.45 (0.57, 51.82) 0.90
Silverman and Bahl 1997 T * 6.09 (0.36, 103.03) 0.00
Yaacob et al. 2002 + 5.00 (0.24, 104.15) 0.00
Bruno et al. 2002 : . g 4.55 (0.25, 83.70) 0.00
Eisen 2002 T * 7.62 (0.43, 134.79) 0.00
Lanfranchi et al. 2002 —_——— 1.52 (0.70, 3.30) 13.48
1 o
Xue et al. 2005 1 g 9.49 (0.51, 175.62) 0.00
Laeijendecker et al. 2005 o 1.70 (0.16, 18.49) 1.37
Ingafou et al. 2006 —:—0— 4.36 (1.21, 15.70) 3.30
Kesic et al. 2009 . g 4.82 (0.24, 98.89) 0.00
Pakfetrat et al. 2009 T g 13.10 (0.68, 251.81) 0.00
Carbone et al. 2009 —_— 2.15(0.77, 5.98) 6.26
Torrente-Castells et al. 2010 : 4 9.57 (0.48, 191.01) 0.00
Jaafari-Ashkavandi et al. 2011 T ¢ 8.43 (0.55, 130.36) 0.27
Shen et al. 2012 —- 4.39 (0.49, 39.00) 1.21
|
Kaplan et al. 2012 —'OI_ 1.20 (0.32, 4.46) 5.03
Tovaru et al. 2013 T g 4.80 (0.56, 40.84) 1.30
Gumru 2013 - 1.96 (0.08, 47.79) 0.00
Bardellini et al. 2013 : *> 13.07 (0.64, 268.09)  0.00
Budimir et al. 2014 T g 8.04 (0.84, 76.70) 0.69
Mostafa and Ahmed 2015 : 1.00 (0.05, 19.42) 0.00
Casparis et al. 2015 —_— 1.45 (0.43, 4.91) 5.19
Irani et al. 2016 — 3.81(0.16, 91.92) 0.00
Yahalom et al. 2016 + . 0.33 (0.03, 3.28) 3.05
Rimkevicius et al. 2017 : g 7.54 (0.40, 143.15) 0.00
Bandyopadhyay et al 2017 T * 18.39 (0.91, 373.14) 0.00
Gonzéalez-Moles et al. 2017 : g 3.82 (0.21, 68.86) 0.00
Laniosz et al. 2018 —_— 5.47 (1.08, 27.71) 1.59
Cozzani et al. 2019 g T 1.21(0.08, 17.71) 1.15
Tsushima et al. 2021 ;: 2.22(0.23,21.17) 1.46
Radochova et al. 2021 T g 4.81(0.23, 99.84) 0.00
Arduino et al. 2021 ——i 1.48 (0.96, 2.27) 41.99
Tenore et al. 2023 —_— 1.47 (0.47, 4.63) 4.98
Overall, MH (12 = 0.0%, p = 0.885) O 2.38 (1.85, 3.07) 100.00
I I I I I I
1 2 5 1 2 5 10
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6. Tobacco and malignant transformation

Figure S7. Forest plot graphically representing the prognostic meta-analysis of the risk

of oral cancer development in smokers patients with OLP (vs. non-smokers). Relative

risk (RR) and 95% confidence intervals (CI) were used as effect size metric.

Author

Silverman and Griffith
Silverman et al.
Murti et al.
Silverman et al
Gorsky et al.
Markopoulous et al.
Silverman and Bahl
Lo Muzio et al.
Yaacob et al.

Xue et al.
Bornstein et al.

Carbone et al.

Torrente-Castells et al.

Shen et al.

Gumru

Bardellini et al.
Budimir et al.
Yahalom et al.
Shearston et al.
Cozzani et al.
Aguirre-Urizar et al.
Radochova et al

Tenore et al .

Year

1974
1985
1986
1991
1996
1997
1997
1998
2002
2005
2006
2009
2010
2012
2013
2013
2014
2016
2019

L 2

2019
2020
2021
2023

Overall, MH (12 = 0.0%, p = 0.581)

L 4

%

RR (95% CI) Weight
1.35 (0.23, 7.90) 6.26
8.04 (1.63, 39.59) 1.50
48.09 (2.50,923.45)  0.00
4.21(0.51, 34.80) 1.42
0.52 (0.03, 10.67) 3.46
0.49 (0.03, 8.91) 4.65
0.52 (0.03, 8.51) 4.66
1.02 (0.33, 3.16) 17.78
1.42 (0.07, 28.73) 1.00
8.62 (0.90, 82.33) 1.63
2.35 (0.26, 21.41) 2.35
2.51(0.81, 7.81) 9.80
12.63 (0.64,251.07)  0.00
0.98 (0.06, 17.49) 2.62
1.48 (0.06, 35.92) 1.15
2.55 (0.13, 50.67) 0.87
1.21 (0.13, 11.55) 4.09
0.51 (0.03, 8.75) 3.79
0.36 (0.02, 6.65) 5.86
3.48 (0.22, 54.54) 1.41
0.98 (0.21, 4.53) 10.27
4.21(0.27, 66.23) 1.21
1.47 (0.48, 4.49) 14.22

1.60 (1.07, 2.41) 100.00
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7. Alcohol and malignant transformation

Figure S8. Forest plot graphically representing the prognostic meta-analysis of the risk

Author

Gorsky et al.
Yaacob et al.
Xue et al.
Bornstein et al.
Carbone et al.
Torrente-Castells et al.
Shen et al.
Gumru
Shearston et al.
Cozzani et al.
Tenore etal .

Overall, MH (12 = 6.8%, p = 0.379)

Year

1996
2002
2005
2006
2009
2010
2012
2013
2019
2019
2023

RR (95% Cl)

7.90 (0.45, 139.28)
1.07 (0.05, 22.28)
9.48 (0.99, 90.52)
0.20 (0.01, 3.59)
2.39 (0.66, 8.67)
18.93 (0.96, 372.18)
1.03 (0.06, 18.39)
21.80 (1.01, 472.60)
1.11 (0.06, 19.91)
3.48 (0.22, 54.54)
3.24 (1.08, 9.72)
2.11 (1.13,3.97)

%
Weight

0.74
4.16
4.75
28.36
21.80
0.00
7.82
0.24
6.96
4.41
20.76
100.00
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8. Hepatitis C virus and malignant transformation

Figure S9. Forest plot graphically representing the prognostic meta-analysis of the risk

Author

Bornstein et al.
Carbone et al.
Zyada et al.
Bombeccari et al.
Tovaru et al.
Bardellini et al.
Arduino et al

Tenore et al.

Year

2006
2009
2010
2011
2013
2013
2021

2023

Overall, DL (12 = 59.8%, p = 0.015)

RR (95% Cl)

31.07 (8.40, 114.95)
2.45 (0.75, 8.02)
6.13 (0.34, 111.85)
0.34 (0.02, 5.73)
1.88 (0.22, 15.79)
16.91 (0.83, 346.22)
2.14 (1.12, 4.09)
2.40 (0.40, 14.46)

3.67 (1.48,9.14)

%

Weight

16.39
17.44
7.05
7.29
10.52
6.66
22.02
12.62

100.00
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9. Localization and malignant transformation

Figure S10. Forest plot graphically representing the prognostic meta-analysis of the risk
of oral cancer development in OLP lesions localized on the tongue in comparison to
other sites in the oral cavity. Relative risk (RR) and 95% confidence intervals (CI) were

used as effect size metric.

%

Author Year RR (95% Cl) Weight
Silverman et al. 1985 ——+— 1.64 (0.33, 8.20) 5.50
Murti et al. 1986 : 1.33 (0.07, 25.48) 1.63
Silverman et al 1991 ——:—0-— 2.59 (0.45, 15.07) 3.45
Gorsky et al. 1996 ' 0.90 (0.04, 18.40) 2.01
Markopoulous et al. 1997 ——5—+— 3.40 (0.48, 23.83) 2.56
Bruno et al. 2002 : 2.80 (0.21, 36.84) 1.48
Eisen 2002 —_— 1.63 (0.30, 8.84) 5.29
Mattila et al. 2004 : _—— 20.92 (2.54, 172.49) 0.90
Xue et al. 2005 - 0.84 (0.09, 8.02) 4.81
Carbone et al. 2009 ——0-:—— 1.62 (0.58, 4.53) 14.73
Shen et al. 2012 : 0.49 (0.05, 4.33) 7.64
Kaplan et al. 2012 ——0:—— 1.68 (0.48, 5.84) 9.58
Gumru 2013 : 1.68 (0.07, 40.86) 0.93
Bardellini et al. 2013 1 0.40 (0.02, 8.31) 3.74
Casparis et al. 2015 ——‘I—— 1.74 (0.48, 6.31) 8.12
Irani et al. 2016 : 18.37 (0.78, 431.67) 0.00
Lauritano et al. 2016 : 1.03 (0.04, 24.69) 1.35
Bandyopadhyay et al 2017 : 3.09 (0.16, 59.64) 0.62
Gonzalez-Moles et al. 2017 ——-;*— 2.08 (0.25, 17.11) 2.47
Aguirre-Urizar et al. 2020 ——Iﬁ—— 1.93 (0.68, 5.51) 12.59
Radochova et al. 2021 . 2.47 (0.16, 39.25) 1.62
Caietal. 2022 ——:—P— 2.56 (0.78, 8.38) 8.97
Overall, MH (I2 = 0.0%, p = 0.948) 0 1.82 (1.25, 2.63) 100.00
T
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10. Sensitivity analysis on methodological quality

Figure S11. Forest plot graphically representing the sensitivity analysis on
methodological quality. The subsets of primary-level studies with the highest
methodological quality were included in this meta-analysis of the malignant
transformation proportion (expressed as percentage) stratified by oral lichen planus and
oral lichenoid lesions. Pooled proportions and 95% confidence intervals (CI) were used

as effect size metric.

Percentage %
Type and Author Year (95% ClI) Weight
oLP
Bornstein et al. 2006 —_ 2.84 (1.11,7.07) 4.90
Carbone et al. 2009 — 1.86 (1.13,3.04) 14.79
Bombeccari et al. 201 —Eo— 2.45 (1.24, 4.75) 9.08
Kaplan et al. 2012 | —— 5.85 (3.21, 10.43) 5.71
Bardellini et al. 2013 — 0.98 (0.27, 3.50) 6.53
Gonzalez-Moles et al. 2017 E * 14.29 (4.98, 34.64) 0.89
Shearston et al. 2019 —— 1.60 (0.62, 4.04) 757
Aguirre-Urizar et al. 2020 - 1,67 (0.72, 3.85) 8.56
Guan et al. 2020 d:-o— 2.77 (1.86, 4.13) 14.95
Dave et al. 2020 —— 3.85(1.77, 8.14) 5.31
Arduino et al. 2021 ;0- 2.58 (2.09, 3.20) 21.73
Subgroup, DL (12 = 42.8%, p = 0.064) @ 2.25 (1.65, 2.94) 100.00
OLL
Gonzalez-Moles et al. 2017 —O-E— 1.23 (0.22, 6.67) 38.55
Shearston et al. 2019 —_— 0.00 (0.00, 11.03) 22.03
Aguirre-Urizar et al. 2020 : — e —— 5.88 (2.54, 13.04) 39.42

Subgroup, DL (|2 = 45.8%, p = 0.158) <> 2.11 (0.01, 6.33) 100.00

Heterogeneity between groups: p = 0.849

LI B B N B B B e B B B B B B B L B B N B |

TTTTT
12345 10 15 20 25 30 35
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11. Analysis of small-study effects.

Figure S12. A funnel plot of estimated transformed proportions against their standard errors,
graphically representing the analysis of ‘“small-study” effects on the oral lichen planus
malignant transformation ratio.
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Freeman-Tukey double arcsine transformed proportion

The black vertical line corresponds to the pooled estimated transformed prevalence. The two diagonal
intermittent lines represent the pseudo-95% confidence interval. The blue circles represent the published
studies.
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