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_ it
. 2367
2,000
5433
23,787
166,675
200,262
40%
| 5068
248 | 25@ T 26@ | o7& |
2,812 2767 | 2,664
1,230 1,196 11134
3,294 3072 2,905
201t ) 11,726 | 11241 10,964
i 1 57,057 54,033 50,893
it 76,119 72,309 68,539
ARISE 5 1% 49% 4 6% 44%
BADGA) T499] 1483|1496 15571
[ e 3% 358 368 37 38R 398 it
55 3,442 3395 3,438 3403 3244 3,392 32,463
4 1,305 1,258 1,212 1,100 1,130 1,149 11,581
3 4,406 4,441 4,527 4,331 4,284 4,299 41,188
301t 2 16,860 17,448 17,328 16,860 | 16,439 16,511 157,339
K ) 64,966 65,783 64,989 61,509 59,334 59,057 1 604,529
. id 80,979 92,325 91,494 87,203 84,431 84,408 | 847,100
AR 0 8 | 45% 47% 47% 47% 46% 47% 45%
[ZIN=1V;PN) 2012 1973 1928 187 4 184 3 180 8 1,879 0
AR M o) 3 403 418 428 43 447 45 458 475 48 498 | it
5% i 3,130 2,681 2876 2866 2,714 2,744 2,660 2,521 2,456 2,302 26,950
4 1,047 883 841 953 859 851 839 781 705 718 8,575
| 3 4110 3,546 3,214 3,902 3,693 3731 3452 3500 3,364 3,131 36,343
o0 | 2 _ 18,410 13,795 14,572 14,804 14,479 14,093 13,505 12,807 12,795 12,357 139,717
Rk 57,590 | 47.547| _ 50205 50,779 48,124 46,349 44,644 42,603 41,459 40,853 | 470,153
R 82287 68,452 72,508| 73,304 69,869 67,768 65,100 62,312 60,779 59,359 | 681,738
Ak it 2 44% 44% 43% 40% 39% 39% 43%

1602 155 1 153 1 154 4 1575|1532 1,595 4

T MG T o | sig 528 | 53@ 548 | 55@ |  sem ST 58 T
S 20327 1970 1,809 1,743 1,660 1,394 1,714 1,085 1,161 1,098 15,012

4 ) 612 601 525 545 . 509 465 3751 379f 403 348 4,762

3 3 2,931 2743 2741 2561 2404 2,276 2,152 2,158 2,209 2175 24,350

504 | 2 ) 11,133 11,483 11,203 10,792 10,305 10 099 9,854 9,904 10,026 9,308 104,107

B 1T 37,005 36,782 36,860 36,006 134,903 33,847 32,707 33,113 33,160 31,535} 345918

B | 53713 53519 53138 51653 49,781 480811 46202/ 46639 46959 44,464 | 494,149

| MmE 36% 34% 33% 32% 29% 26% 24% 22% 20% 20%,  27%

_ BAOGA 1493 | 157 2 1627 162 8 1732 1829 1943 2092 2293 2276| 18485
| &mEE 0% |  ®1& 52&% | 3@ 6478 _ 85 664 678 | 688 | eSm | if

| 55 1,012 722 448 550 586 544 _ 538 451 403 515 5779

4 , 363 209 148 170 189 | 187 168 131 17 128 1810

3 1,993 1,386 953 1,073 1,170 983 904 . 718 560 626 10,376

604% 2 8,259 | 5773 3,658 4,000 4,059 3,526 2,956 2,266 1,701 1,729 37,927

1 28,786 19,306 11,801 13,605 13,201 5,731 7,367 5528| 3849 4822 117,996

s 40,413 27,406 17,008 19,398 19,215 14,971 11,933 9,094 6,630 7,820 173,888

G JigEs 19% 20% __12%  11% 11% 08% 07%] . 06% 05% 0 5% 11%
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EANBES 1658 175 1858 198% it
i 55 _41 2274 533 1.552 2,353
4 124 | 4331 496 | 822 1,875
L 3. 1 _293| __874 1,268 | 2,760 | 5,195
10t [~ 27 ' 1075 3,141 4,403 13,642 | 22261
1 12,779 27,757 45144 | 71997 157,677 |
B 14312 32432  51844|  90,773| 189,361
ki 12% 27% 4 2% 7 0% 38%
BAOHA) 1213 1211 124 5 1295 496 4
Bk e ¥ 205 21 22 238 248 258 265 27 285% 2958 it
5% B 2,089 | 2,370 | 2,767 | 27451 2979 302t] 2916] 2,798|  2,898| 2786 27,369 |
| 4 | 1,022 1,068 1,225 | 1419 1201 1238} 1151 1,055{ 1,083 1,088 | 11,250
3 3,044 | 3,107 3219 3,112 3,287 | 3,374 3,178 3,117 3,055 3,204 31697
201¢ 2 | 13678  12320|  11,750]  11,532] 11,803 11,768  11674| 11,129 11,3921  11,768] 118,814 |
1 . 66,874] 60,255 56,549 57,358 56,763 |  56,008| 52,885 50,147 | 49361 50,617 556,817
&t 4 86,707 78,1204 755101  75866| 76,033 754091 71804  68246| 67,7891 69463 745947
R 65% 57% 53% 52% 51% 50% 4 8% 46% 44% 44% 51%
BADGA) 1344 138 6 1415 146 5 149 5 150 0 148 3 1496 1556 1595 14735
Tk 5l 3 308 32 33 348 358 6 RYZ:) 383 39 it
S i 2,937 i 31141 3335] 3594 3691  3.842] 3772 3738 3,630 34715
4 | 1084] 1,137 1,147 1,285 1,371 1,276 1,326 | 1,202 1,193 | 12,079 |
3 3283 . 3672 4,026 44221 0 4703 _4772) 4858) 4696, 4517 _42,361 |
308 | 2 4 12017 | . 13722|  14848] 16,467 17,622 18,194 17,8704 17411 17,138 158,217 |
1 1 51,982 54,098 58,009| 62,804 | _ 65479  66,126|  65353]  62681| 60,232 599,930
L il N 71,283 75,743 81,365 88572 | 92,866 94,210 | 93,179 89,728 | 86,711 | 847,302 |
B IR 43% 4 2% 43% 45% 46% 4 8% 48% 48% 4 7% 46%
BADGBA) 1659 178 8 187 4 197 1 2008 196 9 192 4 186 9 1839 1,860 5
Bk oin [51 3% 408 4182 4282 438 4458 455 46 it
55 1 3717} 3,451 2,927 | 3,157 3179 3011 3,108 | I 30,745 |
| 4 1,172 1,084 | 931 968 | 916 939 901
3 4,591 4,357 3930| 4134 4114  3981f  3934] .
40} 2 _ 16961 16757 143133 15209}  15690| = 14876 14,586 | L
1 1 59454 57762  47820| 50,841 = 50,964 48,191 46,671 L
o _ 85895 83411, 69921  74303] 74,863 70898, 69,200
#HhE 48% 46% 50% 42% 46% 4 4% 45%
BAOBA) 1805 1799 141 1 175 1 164 1 1598 154 6
ik M (61 3% 52 538 548 5958
55 T 2,016 | 1923 ] 1,862 ] 1,221
4 612 578 507 | 361
) 3 2893  2887|  2572] 2,252
504¢ 2 _11.789 114504 10,808 | _9.8o8| 1078
1. 9 36429 36296 348656 | 30,723 | 343,076 |
_ Bt 598411 .98 53739 53,134 50,406 | 44365| 499,103
B E 3.9% 36% 34% 33% 31% 19% 2 8%
BAOGBA) 152.7 1487 156 6 1620 162 1 2280 1,766 0
AR 6288 638 B4R 678 688 698 B & &
55 729 500 573 52371 461 572 6,873 119,158
4. _ 217 151 _1es 155 110 Y135 1,985 41,563
3 1,412 900 1,063 875 691 663 |  11674{ | 156,998
601% 2 ) 5,563 3,466 3,720 2,635 1,971 2018 42,406 598,050
1 17,456 10,502 11,905 5,957 | 4,607 5089 | 125603 | | 2.273,483 ]
ke 25,377 15,519 17,430 10,145 7,840 8,477 188,551 3,189,252
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BAOGBA 1388 1414
R fo] 3% 308 B [ 3z Fasg _39#% &
] 55 i 2961 4145 4,252 4,053 36,542
i 4 i 962 | 1,369 1,346 1,260 12,017
] 3 i 3,252 5,058 5025| _5013] 43199
301 2 11,852 18,610 18,902 182261 157,522
A 1 48272 66,304 65,518 62649 | 5835676
L 68,299 95486 | 95043 91201 832956
AR 43% 49% S50%)  49%]  46%
BADGEA) 158 9 _1964] 1918 186 4 1,830 6
L3 YEE 408 | A7HR | 4BA% 498 | &t
, 5% 1 3ss7 3,421 3,153 3,003 34784
4 _ 1,188 945 | 877 807 9,950
_ 3 4. 49043 4311 4046]° 3908 44,497
aor | 2 17277 1544317 14621  13.949| 159,781
| 1 58420 _ 48542 46810| 45019 43111] 510,838
. M1 ee783 7 ) 15751 76,320 | 58 | 72,924 70830 67,716 64,778 | 759,850
K I 5 47% 48%| 48% 51% 44% 4T%| 48%  46%)] 44%| 4%  46%
BAOGBA) 1835]  1800| 1793 1407 1746] 1636 1593| 1541 1522 1534 1,6407
ﬁRE 52 | s3m Ls‘sg [ 5o 567 L ST | sem | 59 D
55 ] 2,852 28121 2360 2196 1,993 1.790 _ 1,609 14297 1,278 1197 19,316
4 774 783 | 6411 583 611 500 454 4361 361 372 5515
3 3,809 3582 3270 3,122 2,904 | 27881 2524 _2364| 2358  Ja4e 29,168 |
504¢ 2 13718 13327 12,125 12,008 11,906 11,000 10,503 10,170 9,895 9,589 | 114,241
1 41397|  41,105] 36935 36,591 36,076 34,212 32693] 31153 30311 29.787 | 350,260 |
B 62,550 61409  55331| 54500 53,490 50,2901 47,783 45,552 44,204 43,391 518,500
| BimE [ 40% 40% 3 7% 35% 33% 31% 28% 25% 23% C21% 31%
1 8BAOGFELN | issa4 1521] 148 1| 15601 — 1613] 1614] 1717 812] "~ 1922|2068 16872]
MmEy | 60 | i@ 628 | 63 6418 658 665 678 |  68® 695 &t
55 1,298 1,231 1,156 749 506 574 597 545 86 724]  7.917
4 ) 358 397 317 231 140 166 178 143 144 | 185 2,259
3 | 2,452 2,244 2,095 1,569 951 1,065 1,045 870 814 898 14,003 |
601% 2 9.459 8,275 7,601 5,383 3394 3,837 3234 2,609 2,337 2453 48,382
1 29,482 25,427 23,239 16,249 9,729 9376  7.220 5,845 5,082 6,188 137,837 2,270,
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sz RREES: A FRE19EE SLAL20EE LR21EHE
i N N - R * . .

MOEK | BARAD el Raiy [(gam| POEM | EABAC me“ ROER _ge| BOFE | BARAD e BUTR oo ROSM | SARAR e ROTE
LiEE 285074| 5629970 51%| 4007000 71% 273,350] 5600705 49%| 3,963000, 6.9%|  273,801| 5571770 49%| 3,913,000 7.0% 287152 | 5,543,556 | 52%| 3,874,000 74%
5 B 54,186 1,460,144 4 4% 969,000 6 5% 57,616 1445502 4 0% 975,000 5 9% 57646 | 1,430,543 40% 559,000, 60% 56,773 | 1,417,278 40% 951,000] 6 0%
T = 45.712| 1,388,164 3 6% 931,000] 53% 50,432 1,377,666] 37% 520,000, 55% 55178 1366652 | 40% 910,000 61% 57,465 | 1,355,205 | 42% 501,000 6.4%
Bl 94135 2,844,569 40%| 1,678,000 56% 87,654| 2,340,485, 37%] 1,667,000| 53% 91,468 | 2334874 | 39%| 1,653,000, 55% 92,058 | 2,330,898 | 3.9%| 1,644,000 56%
Sl 50,453 1,166,356 4 4% 761,000] 66% 49.697]  1,143,820] 4.3% 7510000 66% 49,395 | 1130823 | 44% 739,000] 67% 51,321 1,118,735 | 46% 729,000] 7 0%
IR 38,998 1212163 32% 805,000, 4 8% 36,507| 1,204,098 3 0% 801,000, 46% 40,510 | 1,194,071 34% 791,000 51% 43,508 | 1185100 | 37% 784,000] 55%

3E 88,213| 2,100,851 42%| 1415000 62% 86,936] 2089439 42%| 1402000 62%| 90,521 | 2,075555| 4.4%| 1,389,000, 65% 91,854 | 2,063,769 | 45%|  1,376,000] 87%
% i 95355 2,088,533 32%|  2,132,000] 45% 95,308  2,986,115! 3.2%| 2,123,000 45% 100,335 | 20082000 | 3.4%| 2,111,000/ 48% 98,976 | 20979639 3.3%| 2,106,000 47%|
EES 74683 2009498 37%|  1443,000° 5.2% 77,023 2,006,363 3.8%| 1435000 54% 81,373 | 2006701 | 41%| 1430000 57%|  B4147 | 2,003,954 . 42%| 1,423,000 59%
B B 87,041] 2020037 43% 1,420,000 6.1% 83,545 2,016.236] 41%| 1,416,000] 59% 84,215 | 2012151 | 42%| 1,408,000 60% 66,326 | 2,008,842 4.3%| 1,403,000 6.2%
S 237,481 7,018,616] 34% 5292,000] 45%|  243,578] 7,042,044| 35%| 5272000 4.6% 248442 | 7,067,336 | 35%| 5255000 47% 260,934 | 7,096269 | 37%| 5,237,000 50%
K 217,190  6,0356581 36%| 4,507,000 4 8% 225726] 6,058,248 37%| 4493,000 50% 232889 | 6,090,799 | 38%| 4,477,000, 5.2% 244762 6,124,453 40%| 4,462,000] 5.5%
E 563.756| 12,273,376 46%| 9,505,000 5.9% 556,960 12,361,736, 45%]| 9,508,000, 58% 583,899 | 12,462,196 | 47%| 9497.000, 61% 619,303 | 12,548,258 | 49%| 9,464,000 6.5%
@& | 2732000 8,603,373 31%| 6,586,000: 41%|  291,750| 8741025 33% 6574,000] 44%; 310,533 | 8,798,289  35%| 6,555,000] 47% 316,864 | 6,848,329 3.6%| 6,537,000{ 4.8%
i 93.010| 2438.482] 38%| 1,651,000 56%|  94,203] 2425683 39%| 1,637,000 5 8%  96145| 2413103 4.0%| 1622,000] 5%% 95,453 | 2,401,803 | 40%| 1,609,000 0%
TR 36,108 879,239 41% 608,000| 5 9% 34,170 875,621 3.9% 604,000 57% 35,255 871481 4.0% 597,000 59% 34,842 867,122 | 40% 595,000] 5 9%
& L 39982 1,114,714 36% 764,000 52% 41,529] 1.110,713] 37% 759,000 5 5% 41,4211 1,106,340 | 37% 752,000 55% 39,757 | 1,101,637 | 36%| 748,000 5 3%
D 51008|  1,171,1068] 44% 820,000 62% 48,213 1,169,248 41% 815,000 59% 52,862 | 1,167,151 | 4.5% 811,000. 65% 52,184 | 1,165,013 | 4.5% 807,000] 6.5%
B = 34954 821,073 403%, 556,000, 63% 33,186 818,443| 4.1% 552,000 60% 34,056 815,344 | 4.2% 548,000 62% 33,800 812,444 = 42% 544,000] 62%
E ¥ 81.002] 2,180,874, 37%| 1,476,000 55% 77.959|  2184,596| 36%  1,468000] 53% 80,046 | 2176808| 37%| 1,457,000 55% 82,011| 2,168,926| 38%| 1,447,000, 57%
4§ B | 76914 21050111 37% 1476000 52% 74,450] 2,100413] 35%| 1,468,000 51%) 73517 | 2095484 35%| 1,461,000 5.0% 76,141 | 2,089,413 | 36%| 1,451,000, 52%
% @ 136,164] 3775903 37%  2692,000] 51% 140,738|  3775367] 37%| 2,683,000 52% 140,365 | 3775400 | 37%| 2,669,000 53%| 139,585 | 3,773,694 37%| 2656,000] 5.3%
= 272,583| 7,106,585 38%|  5339,000, 5.1% 273161| 7,145614| 38%| 5045000, 51%| 296,203 | 7,185744 | 4.1%| 5349000, 55%| 313,180 | 7,218,350 43%| 5335000 59%
=z & 50,169 1.857,4561 32% 1,308,000 4.5% 58,047] 1,857,000 32%| 1305000 45% 58,744 | 1856282 | 32%| 1,304,000, 45% 57,545 | 1,854,060  3.1%| 1,297,000 4 4%
S 46,153 1,365,323] 3.4% 991,000] 47% 44,694 1,371,677, 33% 992,000 45% 45370 | 1,377,886 | 3 3% 994.000° 4 6% 45872 1,382,321 33% 995,000/ 4 6%
EX 103,930]  2,566,420] 40% 1,901,000, 55% 103,773| 2,562,282 41%| 1,882,000 55% 109,166 | 2,558,542 4.3% 1,864,000 59% 114,561 | 2,555,650 . 4.5%| 1,843,000, 6.2%
X & 376,838] 8,663,719 43%| 6442000 58% 378,410 8,665,105, 44%| 6,388,000 59% 392,161 6,670,302 | 45%| 6,336,000] 62% 402675| B8.676.622| 46%| 6,293,000 64%
E = 193,417|  5576,7864| 35%| 3984000 4 9% 191,575|  5.680,497| 3.4%| 3,058,000 46%| 201,028 | 5582230 36%| 3,936,000] 51% 208,360 | 5,586,264 | 37%)| 3,920,000 5.3%
&= B 53,791  1.430,366] 38%| 1,014,000 53% 50,857  1.425308] 36%| 1,004,0000 51% 52,319 1,419,626 | 3.7% 994,000| 5 3% 54716 | 1414970 | 3.9%|  987.000, 5.5%
W 42,368) 1,061,559, 40% 702,000, 60% 41,353] 1,053,896 3.9% 692,000, 6 0% 42412 1,045973 | 4.1% 685,000 62% 43886 | 1038729 42% 678,000] 65%
5 27,273 610,434, 45% 408,000 67% 25,292 606,695 4 2% 407,000, 6 2% 23,873 602411 40%| 401,000, 60% 25,264 598,485  42% 398,000 6 3%
& R 30,747 744,677, 41% 480,000] 6 4% 26,574 739,080] 36%| 475,000 506% 24,827 733,123 | 34% 469,000 5 3% 26,936 727793 37% 463,000 58%
B L 83,860 1,954,919 43%| 1343,000] 62% 81,700]  1,851,420] 42%| 1,334,000, 6 1% 84,673 | 1948250 | 43%| 1327.000] 6.4% 86,584 | 1943864, 45%| 1.319,000] 66%
N 127120 2.870,807| 44%| 2019,000] 63% 119,844  2.867,423| 42%| 2,006,000 60% 124154 | 2,864,167 | 4.3%| 1895000 62% 130,817 | 2,859,300 | 46%|  1,985000 66%
o 62,628  1,499,002| 42%| 1,006,000/ 62% 61,353]  1,489,176) 4 1% 995,000 6 2%] 61792 1,479,840 | 42% 984,000 63% 610681 | 1471715, 41% 976,000 6 3%
& B 31,248 816.321] 38% 551,000 5.7% 28,661 811,678 35% 542,000 53%! 31,510 805,951 | 3 9% 536,000| 59%| 32,636 |  800,825| 41% 532,000, 61%
E il 41794]  1.026,088] 41% 688,000 61% 41208] 1,023,074, 4 0% 684,000 6 0% 41,198 | 1,019,333 | 4.0% 678,000] 61% 40819 | 1016540 | 40% 674,000 61%
2 12 55025 1,486,946 37% 995,000/ 55% 57,448 1479775, 39% 984000 58% 59,492 | 1,471,510 | 4.0% 979,000 61% 62,603 | 1464307 | 43% 970,000' 6 5%
T 35,734 799,121 45% 529,000, 6.8% 34,443 792,419) 4 3% 521,000 6 6% 35,878 784,038 | 4.6% §13,000] 7.0% 39,138 |  777.080 ' 5.0% 506,000] 7 7%
B & 182,008)| 5,028,026 36%| 3,607,000] 50% 187.194]  5030,311| 37%| 3,588,000, 52% 193780 | 5030818 | 39%| 3569000 54% 197,401 | 5,031,870 39%| 3,552,000 5.6%
U &% 34,251 872,302 39% 584,000] 59% 34,549 868,562| 40%| 578,000 60%| 36,285 864,738 | 42% 576,000 63% 35,063 862,156 | 4 1% 573,000 6 1%
& & 56,080 1,494,879, 39% 991,000 59% 58,201 1482146 39% 981,000 5 9% 61,616 | 1,469,197 | 42% 969,000 64% 65511 | 1458404 | 45%| 963,000, 6.8%
S 81768 18585221 44%|  1,241,000. 66% 80,565  1,852,0731 43% 1,227,000 66% 82,929 | 1,844,644 | 45% 1,216,000 68% 84773 | 1,839,300 | 48%| 1,208,000, 7.0%
N 45886) 1,221,714 37%) 817,000/ 5.6% 46,733|  1,218,066' 3 8% 812,000, 56% 47180 | 1,215,388 | 3.9% 806,000 59% 48567 | 1,211,042 40% 800,000 6 1%
2 & 45324 1,172,402, 39% 776,0000 58% 43,473 1,167,508 3.7% 770,000 56% 46,374 | 1,161,026 40% 7610000 61% 46,399 | 1,155,844 4.0% 757,000 61%
T mEL 69133 1,759,650/ 39%| 1,161,000] 60% 69,741 1751510] 4.0%| 1,147,000] 61% 71226 | 1739075| 4.1%| 1,133,000 63% 73,438 | 1728554 42%| 1,126,000] 6 5%
% = 52176  1,381,820] 38% 957,000 55% 55405 1,387,518 4 0% 956,000! 5 8% 59,476 | 1,391,215 | 43% 956,000 62% 59412 | 1,397.812: 43% 956,000 6 2%
(& A 4.083,000] 127,065,005 309% 01,054,000 55%) 4,055,054 127,053,471 30%| 90852000, 55% 5137,612] 127,066,178 | 40%| 90,341000] §7%| 5,303431] 127,076,183 | 42%| 89878,000] 5%
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Young Blood Donation percentage, by country

BEANS

—
No Country % of Donations from donors | % of Donations from donors || TOTAL % of Donations from donors
under 18 years old In age group 18 to 24 under 25 years old
1/Lao People's Democratic Republic 52 00% 37 00% 89.00%
2[Zimbabwe 33 33% 46 84% 80.17%
3|Malawi 13 04% 64 28% 77.32%
4|Botswana 55 00% 22 00% 77.00%
5{Viet Nam 0 00% 72 01% 72.01%
6{Republic of Korea 25 54% 43.75% 69.30%
7{Burkina Faso 529% 56 52% 61.81%
8iGuinea 11 00% 48 00% 59.00%
9| Tuvalu 5 26% 52 63% 57.89%
10{Jordan 0.00% 57 17% 57.17%
11]Papua New Guinea 16 17% 4017% 56.34%
12|Kiribati 0 00% 55 22% 55.22%
13}India 0 00% 52 83% 52.83%
14{Gabon 3 00% 48.45% 51.45%
15{Bhutan 046% 48 83% 49.29%
16{Mal 001% 48 05% 48.06%
17]Sao Tome and Principe 0.16% 46 75% 46.91%
18|Cambodia 6.21% 40 48% 46.69%
19|Myanmar 13 59% 2970% 43.29%
20{Poland 001% 40 53% 40.55%
211Maurtania 0 00% 38 74% 38.74%
22|Luxembourg 0 00% 36.00% 36.00%
23i{Maldives 0 00% 35 64% 35.64% .
24i{Vanuatu 0 00% 35 29% 35.29%
25!Ethiopia 1176% 22 19% 33.95%
26]Estonia 0 00% 3262% 32.62%
27|Taypkistan 0 00% 31 10% 31.10%
28|Kyrgyzstan 0 00% 30.00% 30.00%
29(Singapore 2.33% 26 57% 28.90%
30{Morocco 0 00% 28 00% 28.00%
31]Micronesia (Federated States of) 251% 23 94% 26.45%
32{iran (Islamic Republic of) 7 56% 18 41% 25.97%
33|Tonga 0 85% 24 96% 25.81%
34|Brune: Darussalam 0 00% 24.75% 24.75%
35)Democratic Republic of the Congo 0 00% 22 00% 22.00%
36{United States of America 8 09% 1373% 21.82%
37|Bosnia and Herzegovina 0 00% 21 47% 21.47%
38[South Africa 9 08% 12.38% 21.45%
39{New Zealand 6 72% 12 78% 19.50%
40]Uzbekistan 0 00% 18 40% 18.40%
41{Republic of Moldova 0 00% 18 00% 18.00%
42|Japan 154% 16.05% 17.59%
43[Seychelles 055% 17 03% 17.58%
44 {Mauntius 064% 16 44% 17.09%
45]Australia 339% 12 83% 16.21%
46[Georgia 0 00% 16 16% 16.16%
47|Qatar 022% 15 41% 15.64%
48]Austna 0.00% 14 95% 14.95%
494reland 0 00% 14 83% 14.83%
50}Iceland 0.00% 14 17% 14.17%
51[Slovenia 0 00% 14 00% 14.00%
52|Cook Islands 0 93% 12 62% 13.55%
53| Kuwait 0 00% 13 53% 13.53%
54{Beigium 0 00% 12 92% 12.92%
55|Timor-Leste 0.00% 11 11% 11.11%
56| Afghanistan 0 00% 11 11% 11.11%
57|Armenia 0 00% 11.08% 11.08%
58/Finland 0.00% 10 96% 10.96%
59{Bahrain 0 00% 8 90% 8.90%
60}Azerbajjan ] 000% 8 33% 8.33%

*Source Data reported by countries to WHO Global Database on Blood Safety, 2008 (updated 10 June 2010)
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BLOOD DONORS AND BLOOD COLLECTION

The aging population poses a global challenge for blood services

Akif Ali, Marja-Kaisa Auvinen, and Jukka Rautonen

BACKGROUND: The Finmsh transfusion registry data
suggest some alarming signals and future challenges
that are likely to be faced by transfusion services as
populations continue to age

STUDY DESIGN AND METHODS: Computerized data
collection was performed on all potentially transfused
patients in Finland, thus covering ~70% of all biood
usage. We simulated the red hlood cell (RBC) usage
according to the Finnish practice on different age
groups but the population demographics from other
countries

RESULTS: The Finnish data demonstrate a marked
Increase in RBC consumption with increasing age
among recipients, beginning at around 50 years of age.
The 70- to 80-year-olds have an eightfold higher RBC
consumption than 20- to 40-year-olds,
CONCLUSIONS: A large part of the varnation In RBC
use per capita can be explained by the age distrnibution
of the different populations and not by the different
national and regional tfreatment policies and protocols
used. If current efforts are not enough to serve the
changing population demographic and i increasing
demands for blood products cannot be met, there 1s
need to consider unprecedented measures such as >
reversing certain donor deferrals Or even exporting
blood from country to country

mce 2002, the Finnish Red Cross Blood Service
has had a permanent national database to study
transfusion recipients and blood use in Finland.
Analysis of this databage and of the blood-
dependency ratio (the number of donors vs. the number
of transfusion recipients) suggests some alarming signals
and future challenges that are likely to be faced by trans-
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fusion services all over the world as populations conunue
to age. Itis apparent that judging the transfusion prdactices
and success of blood Conservation programs in different
countries by simply calculating blood usage per capita
may be an inadequate or evep misleading practice when
trying to plan for blood service requirements in aging
populations.

MATERIALS AND METHODS

Data were collected fiom the Finnish Transfusion Registry
("Optimal Use of Blood"), which was established in 2002,
Finnish Red Cross is the only blood supplier in Finland
thus providing approximately 400,000 blood components
annually to the Finnish hospitals. The data are collected
on all potentially transfused patients using computer pro-
grams designed for data collection {(VOK data extraction
system, MediWate Corporation Oy, Helsinky, Finland; and
Oulu data extraction system, Oulu, Finland). The valida-
tion of data has been described previously.! Currently 10
hospital districts provide data to the Tegistry. Altogether
these hospital districts transfuse approximately 63% to
70% of blood components produced in Finland. There are
no general national transfusion guidelines in Finland.
However, the international practice and guidelines are fol-
lowed and usually implemented to local, hospital instruc-
tions. Also, benchmarking activities have been arranged
for the parucipants of the optimal use of blood. The data
collected constitute of all 1) patients for whom blood com-
ponents were ordered (i.c., not necessarily transfused); 2)
surgical patients (i.e., all patients visiting operating room;
the Nomesco classification of surgical procedures [NCSP],
2003. Chapters A, B, C.DEEGH,]K, LM, N, BQ,and
Y, excluding small and diagnostic procedures in Sections
T, U, X, and Z, which are usually used in combination with
a code for the main procedure); and 3) patients with hos-
pital visits with any malignant disorder, anemia of any
cause, obstetric disorders, fetal or neonatal hemorrhagic
and hematologic disorders, and burns and frauma (Inter-
national Classification of Diseases [ICD-10], main diag-
noses C81-C9e, D45-D47, D50-D77, 000-099 8, P50-P61,
500-899-9, T00-TO7, T20-T32,T79-T98, and 799 9) Patient
data are extracted from existing electronic  medical
registers and blood banking databases {Progesa, MAK-
SYSTEM, Paris, France). Computer files provided informa-
tion on hospital adnussions, diagnoses, surgical
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Fig. 1. Examples of population pyramids for Finland, Ireland, and Japan for different age groups based on WHO statistics years

1950 to 2000 and prognosis for 2025 to 2050. The left side of the pyramid indicates the proportion of males and the right side of

females in the country.

operations, test results, and blood components as well as
on transfusions. For data security reasons, a coding
computer program (DWcrypt, Datawell Oy, Espoo,
Finland) encrypted patients’ personal identification
numbers using different passwords for each hospital dis-
trict. The data were analyzed with the analyzer reporting
program (Ecomed, Datawell Oy) and a statistical software
package (SPSS, SPSS, Inc., Chicago, IL). The simulation
analyses are based on red blood cell (RBC) usage in
Finland. Per-capita usage was calculated by dividing the
annual RBC use of persons at certain age with the total
number of living individuals of the same age. We simu-
lated the RBC usage according to the Finnish practice on
different age groups but the population demographics
from other countries, which can be presented as popula-
tion pyramid, that is, distribution of different age groups
within a population. Some examples of population pyra-
mids for Finland, Ireland, and Japan are shown in Fig. 1.
For the population demographics, the data from Statistics
Finland and WHO were used. The data for Finland consist
of population statistics on the size and structure of the
permanently resident population and related changes,
such as births, deaths, marriages, migration, as well as
population projections. For the other countries the WHO
(United Nations, Department of Economic and Social
Affairs, Population Division, http://www.un.org/esa/
population/unpop.htm) data consist of world population
prospects, population by age groups, medium-fertility
assumption based on UN Population Division’s quin-
quennial estimates and projections.

RESULTS

The Finnish data demonstrate a marked increase in REC
consumption with increasing age among recipients,

beginning at around 50 years of age. The elderly consis-
tently have a much higher RBC consumption than
younger people: 70- to 80-year-olds have an eightfold
higher RBC consumption than 20- to 40-year-olds (Fig. 2).
Many other countries show similar trends in RBC usage.”*

According to Council of Europe 2004 statistics, the use
of RBC products varies considerably among the European
Union member states (4-73 per 1000 inhabitants; mean,
37 per 1000 inhabitants).® A large part of the variation in
RBC use per capita can be explained by the age distribu-
tion of the different populations and not by the different
national and regional treatment policies and protocols
used. Figure 3 shows the simulated RBC usage pEr capita
in selected countries in 1950 to 2050, based on historical
and predicted age distribution figures (from the UN Popu-
lation Division) and the age-distributed variation of blood
usage (as RBC units) in Finland between 2002 and 2006.
This simulation assumes the same transfusion practices
for each country. In Finland, 55% of RBCs are used for
patients treated for surgical diagnoses or interventions,
whereas 45% are used during conservative treatment
periods. For the platelets, the proportions are 32 and 68%,
respectively. Of all blood used in Finland, 21% goes for
treatment of hematologic malignancies (ICD-10 classes
C81-C97), 16% for treatment of cardiac and circulatory
system diseases (100-199), and 12% for the treatment of
tumors (C00-C80 and D00-D48). The population trend
during the period 1950 to 2050 predicts an increase in RBC
requirements in most countries. Very few countries exhibit
a period of decreasing need for simulated RBCs, and since
1990 the simulated RBC use shows increase in all the
countries.

We have calculated the blood-dependency ratio in
selected countries for the period 1950 to 2050, describing
the number of age-noneligible donors that each

Volume 50, March 2010 TRANSFUSION 585
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Fig. 2. RBC usage per capita by age in Finland 2002 to 2006. Current annual RBC usage in Finland is 50 units per 1000 inhabitants,

age-eligible donor needs tg support in addition to him/
herself (Fig, 4). Most countries had a local maximum
during the 1960s and 1970s and a subsequent decline until
the 1990s.

In conclusion, the increasing proportion of elderly
people in most countries will result in a major increase in
the demand for RBC products globally, uniess treatment
modalities can be improved and, consequently, the
dependence on RBC transfusions decreased. One might
argue that future elderly populations will be healthier
than their current counterparts. However, the Finnish
data have not shown a decrease in the transfusion needs
of elderly people. For the prevalence of the diseases
treated with transfusions, we compared WHO data on
mortality and morbidity (http:/ /'www.who.int/whosis/
whostat/2009/en/index.html). For cardiovascular dis-
eases, which is the second largest diagnostic group among
transfused patients in Finland, the countries selected for
the simulation analyses have similar age-standardized
mortality rates. Two exceptions are Russia and Poland,
where the mortality rates for cardiovascular diseases are
three- and twofold compared with Finland (Table D). The
age-standardized mortality rate for injuries is 64 per
100,000 population in Finland, thus higher than most of

586 TRANSFUSION Volume 50, March 2010

the countries analyzed in this study. However, the causes
for death due to injury in Finland are more often con-
nected to toxicity or suicidaj behavior than traffic acci-
dents or other such Injuries where transfusions would be
necessary.’

The observed difference of 42% between the lowest
(Ireland, 41 RBC units/1000 population) and highest
Japan, 58 RBC units/1000 population) country in this
simulation is fully explained by the different national
population pyramid. It is clear that although the national
data on RBC use are a usefu] indicator, they are not suff-
cient to compare transfusion practice among countries.
The problem posed by the projected increased demand on
blood services due to the aging population is exacerbated
by the concomitant decrease in the size and proportion of
the population eligible to donate blood 1 developed
countries. Globally, the proportion of people aged more
than 65 years in the population is projected to increase
from 7.7% in 2010 to 16.5% in 2050,” with the highest
increases expected in Eastern Europe and developed
countries.

The blood~dependency ratio, describing the number
of noneligible donors that each eligible donor needs 1o
support in addition to him- or herself, shows that in most
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Fig. 3. Simulation of clinical use of RBC units per 1000 population (based on age-distributed variation in blood usage [as RBC

units] in Finland between 2002 and 2006).
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TABLE 1. Age-standardized mortality rate for different causes per 100,000 population year 2004
_\K\th;\xxix
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—

Location Cancer Cardiovascular diseases Injuries Noncommunicable diseases
Canada 135 131 33 I e —
United States of Amernca 133 179 50 450
Finland 113 185 64 405
France 154 123 45 387
Germany 135 199 28 429
Ireland 155 190 30 459
Italy 132 155 29 372
Poland 177 314 54 583
Russian Federation 142 645 218 904
Spain 131 131 30 379
United Kingdom 147 175 26 441
Austraha 126 136 32 355
Japan 120 103 39 284
A\M,ihk_‘\ ———
countries a local maximum was exceeded during the REFERENCES

1960s and 1970s and a subsequent decline unul the 19905
This suggests that the recruitment of donors has been
easier from year to year than during a period of constant
ratio. For the future, these projections show an increasing
trend for the blood~dcpendency ratio, suggesting that it
will be more difficult to recruit blood donors, exacerbated
by the fact that recruitment levels have been relatively
good in recent years Although recruitment of blood
donors may appear to have been relatively easy and high
in recent years, historically this has not been the case and
it is unlikely to be so in the future, as most local blood
services will attest. The eligible donor population is
limited and radical actions to address this, such as extend-
ing the age limits for donation, may have to become a
reality in some countries, Already in the United Kingdom,
Australia, and some US states, the upper age limit of 70
years for not accepting blood from existing donors has
been removed. Also extension of the younger age limit to
17 years has been implemented in some donor centers in
Denmark, the United Kingdom, and the United States.

If current efforts to maintain effective national blood
services are not enough to serve the changing population
demographic and if increasing demands for blood prod-
ucts cannot be met, we may need to consider unprec-
edented measures. It may include reversing certain donor
deferrals, such as previous transfusions or living in certain
countries, or even éxporting blood from country to
country, to meet what is now an established and impera-
tive health care need.
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