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Supplementary Table S1. Molecular screening of serologic D-negative donors for the RHD gene in 58 studies

Serologic D-negative donors
Screening All RHD sequence C+/E+ | RHD sequence

Population Year method RHD sequence tested (n) positive (n) % (n) positive (n) % Comments and Reference
Japan 1997 PCR-SSP intron 4, exon 10 130 38 29.2 103 38 36.9 1
Japan 1997 PCR-SSP exons 4, 7, 10 306 102 333 247 102 41.3 2
Taiwan 1998 PCR-SSP intron 4, exons 7, 10 230 85 37.0 na na na 3
China 2000 PCR-SSP intron 4, exons 3t0 7, 9, 10 87 35 40.2 44 35 79.5 4
Germany 2001 PCR-SSP 5'-UTR, intron 4, exons 7, 10 8,442 50 0.6 754 48 6.4 South-West region®
Brazil 2002 PCR-SSP intron 4, exon 10 206 27 13.1 na na na 6
China 2002 PCR-SSP exons 1 to 10 102 38 373 na na na 7
China 2003 PCR-SSP intron 4, exons 2 to 7, 9, 10 131 48 36.6 71 48 67.6 8
Taiwan 2003 PCR-RFLP introns 1,2, 4, 8, exons 1,3t0 7,9, 10 204 54 26.5 56 54 96.4 9
Taiwan 2003 PCR-SSP exons 3,4,5,7,9 156 48 30.8 79 47 59.5 10
Taiwan 2004 PCR-SSP exons 4,5,7,9, 10 294 109 37.1 132 109 82.6 11
Europe? 2005 PCR-SSP 5'-UTR, exons 3, 10 na na na 1,700 89 5.2 12
China 2005 real-time PCR exon 7 74 28 37.8 na na na 13
Korea 2005 PCR-SSP intron 4, exons 3, 5, 7, 10 264 68 25.8 107 68 63.5 14
China 2006 PCR-SSP exons 3 to 7,9 515 79 15.3 235 79 33.6 15
Korea 2006 PCR-SSP promoter, intron 4, exons 7 and 10 126 32 25.4 54 32 59.2 16
Austria 2007 real-time PCR exons 4, 7, 10 2,427 3 0.1 na na na 17
Germany 2009 PCR-SSP intron 4 46,133 96 0.2 3,080 81 2.6 18
China 2009 PCR-SSP exons 3to 7,9 1,585 348 22.0 769 347 45.1 19
Austria 2009 real-time PCR exons 4, 7, 10 23,330 94 0.4 1,934 62 3.2 20
Congo 2009 PCR-SSP exons 4, 5,7, 10 110 51 46.4 na na na 21
Denmark 2010 PCR-SSP exon 10 na na na 233 7 4.4 22
Canada 2010 PCR-SSP exons 4, 5 3,980 13 0.3 na na na 23
Denmark 2011 real-time PCR exons 5,7, 10 5,058 13 0.3 na na na 24
Italy 2011 PCR-SSP introns 4 and 7, exon 7 na na na 235 12 5.1 25
Brazil 2012 PCR-SSP intron 4, exon 10 239 22 9.2 18 11 61.1 26
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Brazil 2012 PCR-SSP intron 4, exon 7 2,450 101 4.1 na na na 27
Tunisia 2012 PCR-SSP exon 10 448 11 2.5 45 10 222 28
Brazil 2012 real-time PCR exons 7, 10 203 25 12.3 na na na 29
China 2012 PCR-SSP 5'-UTR, intron 4, exons 7, 10 155 35 22.6 na na na 30
Germany 2012 real-time PCR exon 7 46,756 122 0.3 na na na Northern region?!
Poland 2013 real-time PCR intron 4, exons 7, 10 31,200 63 0.2 na na na 32
Tunisia 2013 PCR-SSP exons 3to 7,9 223 5 2.2 na na na 33
China 2013 PCR-SSP exons 1,4,5,6,8,9 2,493 808 324 1,093 723 66.1 34
Switzerland 2014 PCR-SSP exons 3,5, 10 25,370 120 0.5 na na na 35
Switzerland 2014 PCR-SSP exons 3, 5, 10 26,243 65 0.2 na na na 36
Argentina 2014 PCR-SSP intron 4 and 3'-UTR 1,314 27 2.1 114 19 16.7 37
Australia 2014 real-time PCR exons 4, 5, 10 na na na 2,027 44 2.2 38
Tunisia 2014 PCR-SSP exon 10 400 10 2.5 38 7 18.4 39
China 2014 PCR-SSP exons 1 to 10 165 41 24.8 na na na 40
Brazil 2014 PCR-SSP intron 4, exon 10 na na na 520 18 3.5 41
Tunisia 2014 PCR-SSP exon 10 na na na 100 25 25.0 42
Netherlands 2016 MLPA 5'-UTR, exons 1 to 10 37,782 270 0.7 na na na 43
India 2018 QMPSF exons 1 to 10 171 53 31 171 53 31 44
Brazil 2019 PCR-SSP intron 4, exon 7 1,403 102 7.3 517 261 50.5 45
Iran 2019 real-time PCR exons 5, 7, 10 200 2 1.0 16 2 12.5 46
United States 2019 ASOH exons 1to 10 1,163 48 4.1 81 5 6.2 | BioArray RHD BeadChip*
Thailand 2019 QMPSF exons 1 to 10 200 50 25 100 50 50 48
Iran 2021 real-time PCR exons 5,7, 10 200 2 1.0 na na na 49
Korea 2021 PCR-SSP promoter, exons 4, 7, 10 na na na 177 109 61.6 50
China 2022 PCR-SSP exon 10 104 26 25.0 na na na 51
India 2022 PCR-SSP intron 4, exon 4, exon 7 200 5 2.5 190 4 2.1 52
Thailand 2022 QMPSF exons 1 to 10 1270 307 242 598 305 51 53
Thailand 2022 PCR-SSP exon 4 191 59 309 na na na 54
Congo 2024 PCR-SSP exons 4, 5,7, 10 59 53 89.8 na na na 55
BHP 2024 real-time PCR exons 3, 5, 10 12,827 40 0.31 481 40 8.32 RBC-FluoGene’®
Brazil 2024 PCR-SSP intron 4, exon 7 648 17 2.6 na na na 57
Saudi Arabia 2024 PCR-SSP exons 3, 4, 7 66 0 na 4 0 na 58
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United States 2024 real-time PCR intron 4, exons 5, 7 2,254 42 1.9 115 10 8.69 this study
Total 290,287 3,690 na 16,238 2,954 na

a Multicenter study including Austria, Germany, Slovenia, Switzerland and Russia

b Bosnia and Herzegovina

na, not available or not applicable

PCR=polymerase chain reaction; PCR-SSP=PCR with sequence-specific primers; UTR=untranslated region; PCR-RFLP=PCR-restriction fragment length
polymorphism; MLPA=multiplex ligation-dependent probe amplification; ASOH=allele specific oligonucleotide hybridization; QMPSF=quantitative multiplex
polymerase chain reaction (PCR) of short fluorescent fragments
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