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dmombmgli 45999xmdIBYdIL BHOIBLFMBO0m 250FWYIO 53500JOJOOL RO3MEFIEOOL
3693963005 s Mol39d0L F9830MYdOL M3 LsBEOOLOm;

LolbOL s{glgdEgd9dd0 56 5MOL 033y HE0MYdEo Lolbeol oM SGLYIXWO
HseOLLOL 3MBEBHOMEOL F9JoboBTGdO, 15939 5O sGLBYBMBL LobgadHmaml 56/ Lbgs 30339396EHwO
M656mb JogM Lol d563900L Mg SO0 G9dm{dgdol 35YIIGDS. 579(30EGOIE0S
LoeroEgbBom 306HMBYBOL A9IHYZS s B5356MbBAYdM B>BOL JoIBYP3H.

6930090605935 53300053035300L EguBHoMmgdoL (NAT) dgommol dowswo dg™dbmdgaermdol gsdm
NAT ¢946m@my0900L 0839d96@&93050 498tm53w0bs MbmMgdol bL3MobobyMwo seyMGHOMTgdol
39655qd0L Lo F0MMYDs; 3BI390IMGOOL 1BobMEH0BIE0s S 3gMLMbIEOL EMmgobobyols

5330 GOCMDS.

NAT &qbEG06M9d0l 899900l Bseobolisl 3093 9MMbgE OIILEBIOS L15byIMM
3968969300 EMbMMGOOL IMDB030LS S F96sMRMBYdOL 59300 GOTMDS, M5YE olobo
0000599696 Y39 By 35w MHOLZL BHEMBLRMYBOLML SLMMYdMo 0bxggd30gdol
3693963008 035w LsBEOHOLO.

NAT &9dbmema05 3306050000900 JgmmEos s 3mdsgsedo Mlsgmmbm Lolberols
LobgEdFogm 3OMYM35d0 EBbIBLIGIX OOl F830M9d0L B0Bbom Jobsbdghimbowos Ly mwmyom®mo
AILAHMYIOL 396GHMI0DYdS, Mo BodwmoEgdsls Imy3(399L 35dM309gbmo LgMMmbgs@Eow®
6099893d0 dobo 3ocmgdols 9900m©O 0600300 IM0 bod) GIuBH0MIdOL bo33esc.

B5d6™AoL LEGOWYJEHMOS S FMEMMdS
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OoLYOGHOE0S G905 gLog35¢0l, 7 Meg30l, 33¢)3000 J0WYdIO 0MOMSPO FJYRJO0L, L3369d0L,
36594303990 093096530900, godmygbgdmwo wo@gMo@IMol, obgMEsool 1gdsby
399093946900 LsdgEbogmMm OMAgdOL Lool, 8 sbsMMOL s MIBIMMMwo CD - olisb.
OLYOAHOE0S IHIM0E0s 2253390DY, APA-I dmmbm3gbgdol o330, s 89033930 14 3bMHowls s 20
053M53sb. 25dmYygbqdmeo 0@ mo@ ol bos 9903938 XXX fgsmml. msbpsdmwmew CD-bg
BoPgM00s Lamd@m®mM olgMEoEools s 353b69L (JsOmwar s 0byerolivy® 9b7d%bY)
99dEHHMbMo 39ML09d0, 359Mmygbgd o 30mb35M0, IMbsgdms 9egdEOMbMO BBy,
oLYOEHOSE00L 19dabg 259md399b9dgeo LsdgbogMHm dBMIgdo.

B53M™AoL 536Mds30S

LoOLYOEHSGOM BsIOMIOL BMoRTIBEJd0 Bmblgbgdmeros C 3935¢0@0L 9eodobsoslmsb
©5393800987)@ ym3geficror® 3mbgg®gbzogd®yg: Hgdbogn® dMBgzgrms 89-3 Bgbggds
(0093990960, 2018, dooLO); BH9gbozw® IMBg39wms 39-4 Ggbgg™s (6mgddgmo, 2019, mdoeolo);
A9db03m6 96Bg3gems 89-7 dgbg9Ms (Bo®@0, 2022, 1d0olo); 300l LsgMmMsdomolim
3b6x39M96305%9 (ILC 2022; 23 03bobo, 2022; cvmbombo, 0o 360¢)sbgmo); LadsGmggerml
MB6039MLOGIGHOL X 9BIOMNIMdOL Jg3b0gMdgd0L L3meol LodgbogMm-bs3MBLMEIESEOM
LoOLYOESGOM LodFMl J0gH MbEs0b BoE MO Jos Lbmds®y (27 03wobo, 2022; »dowolo).
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33930L oo qdo s 3900MEYdO

330935 303936 ™G JoMOMOE 3033MmbgbEL. 300390 gbgds MLsgMmMbm Lolbeol Lobgwdfmum
36OHMyM539090 dmbsfioerg Lolberol 353900l bamolbols Hol3gdol 9gx3ol9gdsl. 59 3033mbgbEOL doBsBOs
Lobberols 35639030 bamolbol slgdwEo IMYEgdoL F9xoLgds, SV FMIMZFOWMDdOLS s EMbMGMYdOL
13M060BAOLHMZ0L A5TMY)bgdYEO M1753963JdOL MaLEGMOL 9Jdbs, Gglodsdoliols 3oE0oE0s
39603035300l 300390090900l Jqg3slgds, 3095Bs 0BG, 565¢0BMMO S 3MUEBIWODME 93o3BY
bse0olbol Holzgdol 99x3sL9ds. 98tmyggbgdmmos bsfomd®mog Mg@mH™L3gdEwo s 3GML3gdGwwo
dmb5399900. J0MOMHHE 33935 FM0Es3L: LOLbEPOL B5639d0L JogM X s6IML JogM T9gIM™O35HYOMWO
0300039535900l 3000b35609d0L LyFMsgd0m 0bEHIMZ09dL s F90YMI 30D0EHYIL MIBMIMEs©
3960Bg19eo Lolberols 563930l EsdMMOGMM09dT0; S1939, 9MM3EMwOo F56Mg bs®olbol 3MbE MMl
36OHMaM5dol d94dbs o 083¢gd96E o300 MBsROMbM Lolbol Lobgwdfoxzm 3OHMYMITOL BoMw9dTo.
331930l d0BbMdM03 X aRL FoMdmoagbl LodsMmz9wml FHYMHoEHMM0sBY dmddgo ,,MLsRMMb®
Lolbaol* Lobgardfoxm 36MmAMmssdo dmbsfowg Lolbarols sfgligdegdgdo, g. §f. Lobbeol 8s639d0.
3000bg0Mm0 J90v9ds3 0933900 s BoIMsbgwo 9JudgmEgdol Imbsfowgmdom s
Q553500905m5 3MbEGHMMOoL 9MM36v9mo 396@®0L Joge 0ym Jofimgdwwo LodsGmggermdo sGBYdMO
y39s (23) bLobbeolb sfigligdwyegdolm3zol, MMAMEME M30mIGGLYdIOL 0bLEHM™MAg6EO,

O0IgeoE obdomgdsl omhozs 98 oHgligdMeEgdgdl Imdsgzowo 0bldgdGoMgdol dMmglbobomgols
9mbsdbogdws. 993900 30Mb35MGd0  396GHOL IMdGIWMBS 22-35 FgLYdMEYDdST.

33930L gmMg 3033mb76@E0 dmo3s3L 06839930900l 3619396300l 3P MBMMYBdOL b3Mobobyol
gAML bEHsbMEHOE 9005MYOWWO FJNMPMEMYO0L 49390635535 583¢053035300L FglGHocMgdol
d9omob (NAT) 3om@w® 003¢gdgb@oEost, Hb@o®gdol 39b@E®ow0BsEool dmgurol 9953sLgdsl
@5 ol 9998 093¢9d96@&5305b. godmygbgdmwos EMbmOHms 9M00560 gengd@®mMbmeo 355
@35M0L UbIX 330793000 395EO0L W sdMMOGMMH0o 0bgMm®Ts30v9o IgbgxdgbEHol
999BHOMbo LobEgds(codbo). ID-NAT @GqbEomgdol 3993900 NAT 565e0Bs@MOMOL (535M0@0b)
WVMOIEGMOH00 Lo0bRMm®I>30m LobEHII0sH (LIS) 350593995 wys®ol 396G®OL
WOMMIGMOH00 06BMOTo300L JoOM30L LoLEGIL (LIMS), bLsosbsE CBFMMTS30s omym3byderog
295035036905 MbMOHMS 9gH056 gargdE®mboe 35%sdo (blood donor database-BDD). sbsgrobo
d0M0055© F9M0GsMHRWGOS 9JOMO fierol dmbsigdgdom (2020 Ferol 1 0sbzsmo — 2020 Ferols 31
©9399%960). dmbogdmos d5Bs 0drg3s b0 oMo 30M9d0L 300936900l Tglisdegdemdsls
9636990 BsoYbEH0B03E0M bMIMOL godmynbadom, HMIwgdol oGOV,
306830096300 Mds 3I0s S EMBMEMOL b7dsOMZ5 F0VYIM0s EMbsE0OL 39MH0MEA0; 5ol
Lo3Az39w B FLodErgdgEo 4B 0BFMOTs300l godmyqbgds MbMEOL YIMyMoxowge
9mbs39990Dg, ©Mbs300L MsMm0M(9d)Bg, CMbMOMOL FH03DY (35y.,965HLMYOS®O, obsOM,
BB(3300900000/650091530), MBMEOOL LEoEHWLbg (85y., 30639 sO/YR6TIMOIdOM), BgLEHOMIdOL
390093909 (059, LIOMLMYOOO FHIuEGH0MGdoL HBV, HCV, HIV o T. pallidum-bg, d99en@odegdu
NAT L3mobobyol s 99amd olzModobszome &qlb@oMgdol 99wgagdbyg). 99 33eg30Lsl
49965000905 3535530900 ogm dbmeme HBV, HCV s HIV. 306500056 Lszombo gbgdmes NAT-
1306060l IgMPOL 95399E06MBOL FgufogeEsl s gb FJNMPO 5O BSM3L Logowolol (T.pallidum)
956 396M90L.

NAT 99000 §o69Moy9bL dmg3me® 39d6035L, HMIgerog 399moygnbgds Lobberols Embszogdols
G®9bLBMYDBoom osdYd 06839d(3090D9 L3MObObYOLOMZ0L. g BgMPO FodmoMPBI3s FoOEO
d3»3dbmMdIMdOm s 30MHLOL 649309060l F31530L 8056100 BoLoo B3g30B0IOMdOM. 300l MEI-
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ol 56 ©b3-0l LsBoBbY MgAO0MBMIB 5330TRO35300L FHOM MRGM 5EMY 50TMIRIBL 306MLL, 30MY
Lbgs b3Mobobymwo dgmmEgdo, Mog LogMIbmdWS® 5330MYdL 9.(,,BbX MOl 3gHomel““window period
(WP)”, 5699 o0l 06963500l ombm®ol 06g39J300L 498mf39300 9JudmBoEosls s GgbGol doge
06303060900l bl IMEOL, 503 06639305 oELOL WS 39353)0EJO0? 58Mf3929o 0bx3gd309d0L
9900mbg935d0. NAT 9900000UL bdw9smgdom gsbxmol 39H0mo (2-9 33065, Lodswm 4 330609)

9306905 10.34 m9dg B 3935@03)0b, 1.34 0mqdg C 39353030b s 2.93 wgdog 503-06639300L
99dmbgggzoedo. (Weusten J/gmobab x., 2011).

HIV 8900bg93580 53sbx M0l 396H0m©o dg6ygmdl 18- 90 mgdy s ©sdm3009d0Iw0s GHILEOL
G03BY. 3060LoL 50dmBgbs NAT dgmm©om dglsdergdgaros s0bxzo0m9d0©sb 10-33 mols
dobdognby. (https://www.cdc.gov/hiv/basics/hiv-testing/test-types).

C 3935¢)0@0b 890mbgq35d0 Zsbx ol 39H0m©o 3Mdgeqds 0bxgo0Mgdosb 8-11 33060L
3963530 ™dsdo, IbmeEm 59 396H0Mm©OL d9dgy 5Ol dgbadwgdgwo sBELbYMgdoL dsdm3zagbs,
bdoe dgdmbgzgzsdo 30 gl 39MH0Mm©O bobydwo3gds 6 ™39dY5. C 39353H0G0L 50dMmBgbs
©506530306900056 1-2 330600 go6dsgermdsdo dbmemo NAT dgomm©oo sGol dgbsdegdgero
(https://www.cdc.gov/hepatitis/hcv/cfaq);

33093500 359myqbgdgaro NAT dgomqgdol (Procleix Ultrio Elite Assay cos Procleix Ultrio Elite HIV,
HCV, and HBV Discriminatory Assays) dg»dbmdgermds dfom3mgderol doge Bo@o®gdeo 33093900l
30bg300 2obolsBMzM9ds 100 %-00m. 30HMLOL 50dMBgbol Brgs®o (LOD) gsblbgeggdreos
0633994300 959m3f393900L JobgE30m s TgoybL: s03-0l Fgdmbggzado HIV-1/2 RNA 3mb39b@ Moo
>100 3m305/0¢m, C 3935 0@0b 890mbggzsdo HCV RNA 3063963 @Mozos > 30 TU/ML, s B 3935@0@0b
990mbggzsdo HBV DNA 306396 ®s30s >6 IU/mL.

51939 860036935605, HMT 53 I9NMEOM IM3E0bEYds BLYOMELMYO00) (301¥) PHWIOONO
©Mbs30930, ML5E 0O 360d369WMds 5J3L MbMEOGOMIB 3mTMbo3S3O0LSL.

LEGHOGHOLEH0ZMMO 565¢0BOLIMZOL Yodmygbgdeo oym SAS 3gMbos-9.4 (Cary, BHowmgm JoOHmeobo,
589). MbmM9d0l ©YIMYMBOO TobolinsmMYOGOOL, EMBMOOL 0bggd30EM o6 g0l
3D0GH0MOMILMD 353060900 LEBSEMUYOL S LYIOMEMyoHO/NAT F9w9agd0L
39L50530LMOYAL FMMOL 35330MGOOL ILEYRIBI® BIEIMS BOZIMOEFOEO sbserobo chi-square
AILAHJOOL 358mMygbgd0m.LgMMEMaoM®O/NAT EHglEol dg:lsdsdmdgdol d50mbzgggddo Hobzgdol
(Odds) 395303096300 25FMMZS SBHBMM 0GOS IMIZ9EEZL90B0 5BsOBOL godmygbgdoom,
(99003 8010353005 EMBMOMOL sbo3L, bJLL, BH03L, bEGsGHYLL. LGHsGOLEG03Mo 860dzbgarmgbgdols
DOMOHISE 3959MmY)693MEo 0gm SEdsmMds (P-value) 653cgdo 0.05-%y.


https://www.cdc.gov/hiv/basics/hiv-testing/test-types
https://www.cdc.gov/hepatitis/hcv/cfaq
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339300 J0M9dE0 MOS0 F9093Jd0

Lodgbogm 33930l Md0YIGL HomTmoybs ,,MLsg®mbem Lobbob* Labgwdfonm 3GMyMsdsdo
dmbsfoeg Lobberols 3563900 HGZOMMZOL WS FJMAMSBOIEO RobsHowgdols dobgzom s 2020
Dol dobdoenbg dgaMmz0mo mbsiogdo.

331930 3060390 3033Mmb9gbEH0 IMoEs3s LobErol d563900L JogM M3000 FgBsLYOOL 30035l s
WHBMESGHMO0I0 boMoLbOL gotg 30b6EHOMEol 3OHMyMsdol 999900l sb5¢eoBL, Loss d396GH9d0
39399901005 ba®olbol «bOHMbggarymaol s 06g39943098%g L3M0BoBYOL MOlzgdOL Fggsligdsby.

0300039835900l 30mbzsM0l d93Lgdsd0 IMbsfoegmds doowm 22-35 Lobberols sHalindEgdsd, domysb
11 (50%) 0o 300000 LodsMmm39wml  MHgaombgddo, 11 (50%) gwodssgdo. dmbsizgdgdo
9m0o393L 2019 Hewols bGo@obGogsb.

DiagramN2. bobberol 8563980 3sbspocngds 980026980L dobgoz00

0 Lobbol @sfglgdrargds
@ - 3@dBdol FgbayGmzggdgero 3gbH®o

Pyo®e: 33009300 99900

3990m300b30L dmbs3dgdol dJobggom, 439es Lolbol sfgligdwargdsl 4ooBbos Lobgwdfogml dogH
293990 o396D0s. LoLbbEIOL LD Yd9d0H 11 (50%) FoMmBMoYIbL Fow3g 0YMOOVIE
30Mb, JomPob MO0 5GOL 5MLETYFoGTM (5G50mTY)d0560) 0HOEOo 3060. BGRI6O 11 (50%)
©5{9L90wgds FoMdmagbl LoogoIYmBMUL (3mdgd0s60 09M0EOEO 30609d0) boffowl. dgwsb
960 560L  3mB30GHIOHO LOLbEOL 35630 LsfFoMIMM BHMIBLRBMBoMEMYO0L oEgEBo0m.

22-00b 16-05 (73%) 5f9L9d9e0g0s0 50b0dbs, MM Lobberol dgdyMmggdgee 3mbdGHo Mol mzommb
Lobberol sfgligdmegds s bbgs godlo®mgdmeo 89dyMm3909wo 3MBJ@o 56 sd3m. dbmem 2-9s
(9%) sf9lgd¥YEgdsd FovmOms 3)ET030 S IMBOEMO FgdyM™m39d9wo 346dBHJO0L SOULGIMDS.
Lobbeol 3563900l 9dg@Eglmdsls 34ogls IMdOEIIMO A5B30M0 X IRI00, 9. MdoEMEmO dM0YS©IdO,
053658 56 5g§300 MBdOOO 31969Egdo.

Lobberol 3563900 doMO0Mso@ 5dHB5wYd96 060 LolbEPOligsh doMgdwmE gHoMEOM30EHIOL S
3oHasL, 17 (77%) Lobberol 85630 0MMOMGOL POMIBIMEOEHIOOL FoMBMYdL,  F0MHOMSSE
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300560 LoLbEPOLYD, brmeErm M8EYbodg G9dmbgzgzsdo (4 8s630) 5839M9B0® BoWYdIMEIOL. gBMO
©5{i9LgdMgds SHoMmIMgdl TbmEmE JsBIsL.

OO0 350500980 063399309800 8563393980 35930965 bLolberolb mbsizogddo

353m300b30L 89092900l dobgzom, L3MObobAMO FJuEHOMYdIOLIL 0bxgd300L FoMIgMgdol
399m39gbols dsb39690eqd0 dormmoms 14-35 (64%) Lolberol 356305, dsb39d0L Joge dmfimgdwyco
094 5M59MOMY35MM3560 35Lw9bgd0: BMYogMHMTs IHLYOIWMWGdsd Jowmoms Fo39Mgd0L FodmM3wgbols
©5m©9bMds MHoEbzgddo, Dmyog@mds 30 - FBMWME 3OMEI6GO0. 985LmsbszY, sFglgdmeErgdgdol
Bofoands 30mbz6M0L Lymobsm Mog35d0 30M0MS PMBMMYdOL LogBmm Moibgo, boffowds 3o -
©™b530900L M03b30. 53 BMbs39IgOM B JOHMOW 359I MEmSE FgBsLES Lobgwdfogm 3HmyMmsdsdo
2019 Gl 59 8563900l dog6H 3000mMYdME0 E™b309d0L MoM©Ybmdgdo s 4obolsBLgMs
06939J309d0b 2530 (39cgd0lL 30m396¢0: 14 ©sgligdmegdol 8096 Jom0m9dIEo E™bs30900L
LogH M MoEbgo 99500y9bL 48 373, 5J9sb: b3M0Bobymwo GuEH0MYdOLLL Qodm3zwobos HIV-0.097%
(47); HCV-0.48% (230); HBsAg-0.70% (341); Syphilis-0.52% (250).

900900 3mb5399930 30wObEM30s 53539 LOsbRIMOTM Fgurl LY 393-b IMbS(39993 6,
Lobgedfogm 36OHMaG535d0 BsGomeo 16 Lolbeol sfgligdmergdol dobgzom, bysg WMbIE0sIMS
L59OOM MMM Fgogbs 89 196, LzMO6oby MO BHILEBH0MYOOLL 0bxgdzool Jo3gMmgdols
3o9m39bol 3hm3gb@o: HIV-0.08% (68); HCV- 0.45% (398); HBsAg-0.59% (528); Syphilis-0.54% (484).

b0 Brpero 33900000 dmz096980L 08 G95930980b Gscrgbmds

300b3560l Jobgzom, Fbmem 4-35 Lobbeol dsb33s JoMOMs Losbas®0dm 3gMommdo
L9gHOMBMEO 239000 FM3w9bols s Mgog30gd0L MOMEYbMdYdO. 5d9sb gH TS 356385 JommOms
99900b303900 OHMAMME ©™bM®M4dd0o, 0by M9303096¢J0d0. MmOTS 356385 Bommoms dgdmbzg3zgdo
dbMEmE ©9303096390d0, §gOHMTs 356385 - FBMWM© E™bMEMYdTo. Ly s0bodbmwo oym 17
39000b3935 ©MbMM 5330 s 9 999mnb3935 M93030963H)0T0. Lo35MMME, LYHOMDBMEO 439M-POMO
9m396900L s M1959d30930L 5M0EHZS PMBMMIdTo s MY303096(3JdT0 56 b ds.

bomolbbols »9b&639¢79mn0b bolbhgds

05639035 domomqgls, H™A 53300 batolbOL 30b6EHOMEOL LolBgdol saLobzgE0 ™IMIGBESE0S, BoaEed
303 9ONL 56 HomIMmma0bos 50bodbmmo ©m3MI)BEHId0. godmblsoll Homdmowyqbrs ghmo
05630, ®M39eds3 80m0ms, O™ 56 ooBbos gl LobEgdo.

0563900l 3096 0ym 50bodbmwo, HMI sHLYdMBL 39MHLMBsol Bsddomlb sfigMol ™3MAGBE 309,
bseOLLOL bbgEdIVZsbgE M S bBIBPIO GO Lsdmddgm 3OHM3gEMMId0-LL3 (SOP), Joa®msd O
w3653 qLMBdL 56 FoMBmmagbos gl M3MTGBEJdO. 4 -35 d56335 (18%) Jowmoms 3gMLmbsErOL
(5m©gbMds, MMIgeroi 89MYgmds 4 LsdBoG™ 9Hm9osh 20 LsdGsG™ gOHMGMEsdEY, YIEs 56
§om3m960500 0bxMmMTo305 gAMbl 3350053035300L Flobgd. ygzgas 85630 MMNOMYAL, Mrd
L5ABObET0 F0MYOOLSL 5BHMYOL 39MBMBIEIOL 255D YISL Bomo 30630gEH Mo BMbJ309d0L
d9LOMWgdOLMZOL, MBS 5OEG U 3OIM(BFIOMESS JFIOOWO S S5 BsbIHYMGOOL 56 FoMmBmYgboso.
0563900l d0g6 F00mMYOY0s, OHMT Fom 250gmB0e0 Y5300 LolbErol s Lobberol 3m33mbybEgdoL
bs6HoLbbBg s MLOBOHPHMYDsBY 35LbolidygdgEo 3060900, MMIwgdoi 9933039096 50
36MHM390IOGL, 09935 TguodsToLO M3YTg6ESE0S 56 HomBmM©Ygbosm. MmEMBs 856305 5©0b0Tbs, HMA
51900 58 3OH:MEgLYdOL FbboWZs s WSTBH3I0(E3JOS 56 bgds.
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399m300b30L5L, 4 d56305 (18%) 50b0Tbs, HMA gosBbosm MZ301TRsLYdOL 56 Fos 59O EHOL LolEYds,
353053 56 FoMMMa9605m 0BLEOJ30900/EMg60bAgdOL BBIMId0/533003909d0. bIMRID
056390l 3009 x35B900L b Fos 5MOEHOL LoLEgdol Fgbobgd 0bxrMEMTs30s 56 dmmbodbogo.

Dma0ghmds 056305 50b0dBs, T Q9300 TYd0L s TJMBsdTMBYOOL 5©IMRBIMS bgds SOP-ob
d9L50530L5 96 gL bEgds 9POEHMEOWO LsdlabwyHol IgMZseYMMGMdOM, I35 56 SMOL

9900 ©535IBEHWIMYIOIL0 OYEIYDO0. 56 5GOL JMrYdMo 0bgm®mIs30s g3™Bd0L
303309355 o Agufogeatyg, Molizqgdol dgbgxdgbdby.

©™b0&ob d9hym80693s

39903000b30L5L 0563900 506065396, MMI LolbEol ABOM Q53O 06939J3090Dg BglBoM9gdol
159330 96 OILEHMOIOMYWO 1YIO00 FgEYEoL Fgdmbzgzsdo bgds MbMEOL 0bRMMIoMgds
35LvbolidagdRJOI0  3Z90GBOEOYIOO 3gMLMbscrol JogM, 3mbxBoIHE0SWMBOL s330m. 3-0s (14%)
50919399053 50b0Tbs MbMMOL F9EYmdobgds L@ gurgrmbm 353d0M0m 96 0boz0SEMEO
M0 306396000, 30Mb3sl 56 ¥3sLgbs MmEMTs IHLYdWWdST. gOHTs LGOS
3mbodbs, ®™A T9EHygmdobgds o6 bgds s03/doLoL dgdmbggzsdo.

©MB5300L 4590535009d0L S MBMMOL 96930l M 3IMTGEEHOMYdS 50bodbs 13-T5 (59%)
©5{19LgdYgdsa. gHMAs B0MOMS, MMI d3BT0 Fglodegdge0s 2583500l 50b0dz6s s F0BYHOL
d0momgds.

P38MO5H 2090 39bH0M98s

22 Lobbeol d5630056 16 (72,7%) sfgligdegdsl 5d3L bOZMMMO SdMMOBHMM0s. 6 Fglgdwyegds
AILAHO0MGOSL 9GOl 11535M0 330G MO JUgEoL EHdMMSGHMM05do 5b b3s
WVMOSGMOH09030, 306E®ogd@ol baggdz9w by (399000, 5390LOL FIBEHMIWMOHO WSBMOIEGHMO0
@5 bgs).  1o3msto gsdmMoGHMOO0L sMLYdIMIOL y39ws 9930mbgg35d0 000mMYdwI0 0ym, H™mI

@W5BMEMSEHMO0SL 593U LO3MNPIMO BoMI0, MMIYEOE 29065039390 O I(3LIE0S
565533HMM0DYOI0 3060900LY6.

WHBMEISGHMO0S SBMMEYOL Y39ws B350 YdIIEM 08MBM3gasG MMM s 068930

956 396093D9 GHgbBHOMYIL.  9MEIO™O IHILYdMEgdOL Foge SO 0ym FoMImgbowo FHgbGHoMgdols
360Hm39LoL  EYEGHIMMO sOfges. Gy [alo, 0ym 50bodbeo, HMA 5J3m LEsbsMEwmwo
LOM39gME0M 3OM3)IMJO0, 0009935 OLOBO 56 YMBRoW HoMdmygboero. 19 356335 Jormmoms, I
59300 6033930l JoOMZ0L 3OME39IEIMYd0. 14 356305 5©0b0dbs, ®MA 09gbgdgb BH9LE-LobEH9goL,

I gdLS FOZLOWO 59300 39OGS, MOE 56 FggLsdsYdS MJoEMBL, 30DOEGEHOLLL 25060335, BMI
3960bmbsero 396 9M33935 39¢0305/ 390053035300L 3MIM39IYIMJOOL Fobos®ldo. Fgld-LolEgdgdol
30om3mgdgdol botolbol 3mbGMmMol 3M0E 90099900l 259mygbgds dormoms 15 35630 .

00399603905GHMEmyoe do039M90Dg GgbGHoMgds.
13356380 (59%) LgoeYdYEM 03MBM3GIoEHMEMPOME 5M3960gdbY BHoGoMgds (ABO, RhD)

bmME0gegds 356999 m@o Igommom , 4 d9dmbggzsdo (18% ) - bsbgzMoseg@dmdsd o
9900M©Om. 6MBIE 3563901 56 IMBMLFHII0SM, HMYME 53509396 08MBM3ToEMEIMQO0M
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956 396093D9 GHgbH0MgdL. JMOOOMEOGIMME 5BEOLbYMWdBY BHILEMGOL sbmM30gEgdL 5 85630
(22,7%) .

0693993096 356 396093Dg BH9LEH0MGdS

6 35630L dogM (27%) HBsAQ, anti HCV, HIV %2, 0bggdome 9563960:93%g GHaLEoMgds bomEogergds
3000565 53@MT>EMM ©9:5000. 439w bbgo ofigligdoyangds (73%) GgbGHomgdsl sbmMEogugdl
BobgzMoog@mds@dmemo ELISA dgommom. bogowolbg Gab@o®mgds s3¢mds@w® Mg700d0
bmME0gegds 3 13630l G90mbggzsdo (13,6%). bbb G9000b39390d0 250m0y9bgds
Bobg3M0o3@ ™Moo Igmm©o. BHLEG0MJd0L 9992900l 25s3)9bs 53EMIdEVIMO 56 FoMdmqdl ,
3990bs30obos 2 05630 , OMAgEoi BHILEHMGIL SbMM309EgdL 3MBEMIIEMEM WSdMESEHMMH0YdTO.

365306353090 GHILBEGHMJOOL eyl 56 0ygbgdls 22 35630050, L3S MME, SMEINMO 3630
(001030 10 056305 dowmmoms, ®m3 04969096 s0bodber seam®OmAL, Mg LogsMowm, I(35M0
35Lb0s, 3065006 LodoMmzgermdo ds63900 sbMM 309 gdgb 1L3MbObAME EHILEMYOL, Bsod Joge
3653003530990 GHILEGMGOS 96 BHoM©Yd)

22 356300096 12 85630L 3096 0009390 0ym, MM MHOHW6390YMB0E0 54300 J0330935MdS
36500l 990930056 ©Mbs3E00lL LE0WIbEH0BOIsE0M bMIMST©Y, dmfYmdowMmdol byoIbEH0TB0IsEOM
B350, ©95396E0L 35ME00L brdMm59g, s 39MOLMbIET©Y, MG 0[O DBY IMbOEHMOObYOLSL

0936 99000b393530 396 LEIMYVS.

18 Lolberols ¥5630L Jog® IMFMYdIMEO 0bRMOTs300m,  M19539bEHIOL 0bsbsgzgb 3HYd3gMmoG IOl
dmbo@mMoba ol LobEgdoo s 49650l Logbswom smFMHzow bbgzoolbgs As303609dd0, M3 56
©IBEGHIOYDS, MY 3H9g339M5GIMOL 3MBEGHMMMO 8564915 bofoMmTMgdo BMMHTGd0m SGHOL
Pomdmoagboro.

3 5H9lYOMEBOL FoMS, Y39 LGOI 5©0b0Tbs, HMA oYIBOWO 5930 BHYuBHOMYdOL
39092900 dgliabgd, sbg39 BH9LEJOOL IFoMTMYdEGOOL S 35MEH00L bMAMGOOL Tglobgd 0bgm®mIs300l
564030609008 35¢09d0.

8569 bsolbol 3269 Geacrols 9m3629¢00 360085505

36MHMaM5dol 30emE Mo 093¢gdgbEo30s o0fym 2020 {ierosb s sl8o dmbsfiowrgmds ogm
69054z ™mdomo. 30039 9@e3bg 3OHMAGM535d0 dmbsfowmds doomm 17-35 LofoMdmm
GOBLBMYDOMEMYO0MHO GO GIOL dMOSGHMEM05T, Fgmeg 9@o3bYg 3o 18-0s. Imbo39900L
365 0Bolsl 303580l 3063900 9B¢93Dg F9mLsdsdMds A98Mm3w0bEs 2 sdMEMSEHMEM0530, mMH039
39000b39300 5000 3§mbs 503-06639J305H9 GguBH0MYdOL botzgBL, J0wgdIeo 0ym MHMYMOE 503-
0693993059 36¥) ©3©JO0MO, 515939 (3079 XYMYMNBOMO FJOIAO.

36O ©50Y4m530000L F9dmnbgzg3s90 GHguBH0MGDS boGIMYOM0 0gm 53EMBoENM sbseobs@m®mbg (Ortho
Clinical Diagnostic. Jonson&Jonson) 49809916mgeom®gb0b@eo 9gom@om.  2obbm®mEoges
5Q0bHg J0boEMmMH0b0, FodMFIS 3HILE-LoLEGHIIGOOL 350930 s Bomo Fgbsbzols 3oMmMdgdO.
@3dMMSGHMOO0L J0Y(35 935M3EIMHOL MOYAMGdg Loobg0bGMM dMALEbMgdoL s 45dmygbgdreo
AILGHIOOL 35e0OE0S/39M0F0Io300L ©93MmTIBL30s.
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36 ©509d0m0oL J9dmbgz935d0 GHILEGH0MYDS FgbHEgdwyEo ogm sbmowrds, Mindray MR-96 A -
3bE0BoEMOHDBY, 0Eswo®o Fo®dmgdol Dia.pro Diagnostic Bioprobes ¢gl@-bob@gdgdol gsdmygbgdoo.
9mboGMm®m0obyol 9o dgladergdger JoBgbow Rsomzsws 39MLmborol 99i300mds, 3MmbEsdobsgools
d9L5dEgdMdS, ©93MF9630900 F9gbm B0MLIROMLMYIOL 1EHIBIMEIJOL s WHBMOSBHMMOOL
3960LMbsOlM30l s35EJd0m BHEMYHObAJOOL LoFOMMYdSL.

5060860 GglsdsdmdYdOL do03woliobgdom, 8mdgzbm g@s3olmzol LyHmmwmaom®o 3sbgwgdols
6508990L 93535 35EJO0™0, 39-5 Lo3MbEBHOME™ 3569w, MMIgeroi d90E93ws 503 06x3gd300l
Lodusm 36396 53E0SL. HOLO 153> YGOOMSF 30I3 JOPHIE 4505dM[Is 8363900l BHILEGOMIOOL
99L0dEgdMBJO0 s Fgbsdenm 3EMI0YdIOO0 503/06839d(305%9. 50 9BHo3BY 99YRJOOL sbsEoBOLSL
3999L5059M09d0 5O QoIMZgbos.

DiagramN3. bs@olbols g5ty 36mgGsdolb d9gagdol 2020-2021 Herob bhsholbhozs

EQAS 2020-2021 ffemols % 53v6o 99¢093900

100%
80%
60%
40%
20%

0

2020 2021 2020 2021 2020 2021 2020 2021

X

HBsAg HIV HCV Syphilis

B 35630 B 9991505000 (3OY) 1MYMBOMO) B 39b5ds0md (360149 ©WIO0NO0)

Pgo6m: 33¢0930L 99900

b5M0OLbOL 2069 3mbGHOMEOL 3HMaMsT0lL BIMRYGOTo gobbrmMEogus Lobberol ds63900l
@53MMSGHMO0900L 39960371M0 Fglodergdemdgdol 06396¢3sMm0DsE0s, sm Boge 259mygbgdero
99000900l s batolbol dgbgxdgb@ol 3mmboom M0ol3gdol 0 bEH0TB035(309, MG 30MO30M
393806305 06039430900 393039 gd0L 3619396305 5b.

NAT 99bH06980L 30¢read 960 083¢9096H5305

33930L 8gmeg 308369630 m0393s 654931090605535 $830x3035300L BgmmEOl 08¢gdgbEs30sL,
6390 90393 2020 Herol 39momU. Bod dg0m@ol 083¢989b@ o300l o™ 3393590
by Bs@onwemo oym 54,116 mbsiool 6odwdo, Mo Homdmoyqbos 39,164 ¢bozswyd mbm®l; 591
Q©MbMOO 25dM0MO(3bS 5MIBHMEOO 96 250MEHM390w0 Lo0IBEH0R03530M BMIMYOOL 2odm. Jomysb,
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3063 9906Bs, 71.8% (n=28,106) ogm 35353530 @MbMM0, sL53m0M030 XaB9d0l Jobggzom 35.9%
(n=14,068) oym 18-29 ferol s 30.4% (n=11,909) ogem 30-39 {eool .

99MBge0 MbMMHO0Eb Bobgzst®g dg@o (53.6%; N=20,997) ogym 6gdsgmaBmdomo ©s 79.1%
(n=30,988) oym 306M39ws@ MbMmGO.

DiagramN4. 30¢neah 00 Jeabshoeng embmmdol Ho3960

©MbM®9d0l 303900

35,000 90.0%
80.0%
70.0%
60.0%
50.0%
40.0%
30.0%
20.0%
10.0%
0.0%

30,988

30,000
25,000
20,000
15,000
10,000

5,000 4.0%

13oLosbo bSO Bobo33¢cgdomo 30039050  25639mMm9d0m0

-0y %

fgom: 33a0930L 89990

Mbs30900L MAMEZEgLMBdS 50MOEbs MdOoLdo (58,3%; N=22838), sFo®obos (17.9%; n=7016) s J390m
Jodomdo (14.9%; n=5835).

DiagramN5. 30CPHLIH0 330193500 00bshoeng mbemmgdol (93006090 3sbsfocrgds

©®bmMYd0L Mga0mbmemo gsbsfoemgds

50,000 120.0%
40,000 39,164009100.0%
80.0%
30,000
22,838 £0.0%
20,000
40.0%
10,000

20.0%

0 0.0%

oBogmolbo 35355 0096900 Jag0e bsdggmgemer dos beyem
. -0 — % FsGoxmo FsGoxmo

fyo®er: 33930l 99900
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LogEoO™ ¥ sddo, NAT-ob gommol 2s9mygbgdoom dgdmfidcs 2020 Herol mbsizogdol dbmenmol 63.3%
NAT-ob 3orm@n®o 33erg30L absfigoldo, 33e930L 306390 M30L 256353 mdsdo (2020 ferols
0563560) 999mfjds 303 MbE0s, Fo®d gb MoEb30 2o0BsMES IMII3bM 139900l A56Togermdsd0
5 2020 Harob mg@mddcmosb ©9399060L Bsmgzwom bydmsmmo 03930 6,521 mbsgos gowsdmfdws
Bo-3Mm0bobaom, M55 950080065 59 dmerm M399d0L LMo Mbs30gd0L 99%-bg dg@o.

DiagramNe. 30¢nHol 396000 BsHs98:1¢r0 NAT (99bh0698980 3sbspoengds 0339980
dobyw3z000

NAT 39bd0@98s 0939980 dobgwoz00

8000 7287
6767 6870

7000 6141 5977
6000 5322
4684
>000 4212
o]
;O 4000 3098
¢2 3000 2336
2000 1166
1000 303 .
[

0

doL -0

O

Jan-20 Feb-20 Mar-20 Apr-20 May-20 Jun-20 Jul-20 Aug-20 Sep-20 Oct-20 Nov-20 Dec-20
939

Pgome: 33e0g30L Bg9pgd0

06229930296 05339698 b9 ©3@09B00Bs

13M060ba0m oEYBdOMO FgEga0 LYy I306M9 oMM 0bxggdzoM® FoM3gMBg (HBSAG, HCV 56 HIV)
399m3e0bs 671 (1.7%) mbm®do, 3s0d Im®mol 611 mbszos 0wgbEHOR0E0M©s LYOHMEMY000 S
53539000 60 999:0b3935 godm3zwobs Fbmemmeo NAT 3mobobyoom. 599wsb ghOmmws© gOhmbHy
39¢ 0560396009 ©JOI0MO 50IMRbEs 12 60ddo (2.0%). dbmermo NAT-L3M0bogom godmzwrgboo 61
©Mbo300006 54 (88.3%) mym swgdomo HBV ©bd-by, 6 (10.0%) HCV 663-bg s 1 (1.7%) s03-1 66I-
b9. ©MbM©OHJdT0 X s3MOO 301935¢09bG MBS LM myool s/sb NAT-ol dobgzom HBV, HCV s HIV
oym 1.0% (n=384), 0.7% (n=258) s 0.1% (N=41). 3035605301 565¢00Bd0 356bormo 0dbs slo3msb,
1J9gb56, Mga0MbmMb, PMBMOOL BH03msb s MBMMOL LESEHMLMB ©s353806M9dEo bgdolidog®o
9563960l 30D0GH0MOHMDS.

sbGoo 1. mbr@®9d0L ©9008®53029¢m0 Jbsigdido ©s 3gbdoM980b d9g8980, 30¢ B0,
0563500~ 093998960, 2020



mbsiz0gd0

MB03om™o
mbm&mgdo
35306030

XdIBIO0
18-29

30-39

40-49
50+
Ldgbo

Jowo

05053530

®930mbgdo
fopleloliielel o)

RY oM

00996 gm0
33- JoOowo
Lodga®mgam
doos
JoOoeo

Fgocm: 33930l Bg9agdo

mbm&gdo
n (%)

54,116

39,164

14068 (35.9)

11909 (30.4)

8162 (20.8)
5025 (12.8)

11058 (28.2)

28106 (71.8)

22838 (58.3)

7016 (17.9)
1588 (4.1)
5835 (14.9)
589 (1.5)
1298 (3.3)

06539430996 To6 39090y

3mBoG0MHMds

LgOmemy  LgBmemyo

05 56 NAT | 5 o NAT -

+ n(%) n (%)

671 (1.2) 53,445
(98.8)

671 (1.7) 38,493
(98.3)

118 (0.8) 13,950
(99.2)

249 (2.1) 11,660
(97.9)

200 (2.5) 7,962 (97.5)

104 (2.1) 4,921 (97.9)

147 (1.3) 10,911
(98.7)

524 (1.9) 27,582
(98.1)

395 (1.7) 22,443
(98.3)

138 (2.0) 6,878 (98.0)

16 (1.0) 1,572 (99.0)

90 (1.5) 5,745 (98.5)

25(4.2) 564 (95.8)

7(0.5) 1,291 (99.5)

AbszGober bolbberol bsbgardfoge 36Gegmsdol Gob3980l 993356985 05 Js®o3s

Chi-
square
P-

Value

<0.001

<0.001

<0.001

19

LgOEMAOS/NAT BHgbGoMgds

3999L5053MdS
LYOME MY
05 -INAT

+

n (row %)

60 (12.3)

60 (12.3)

9 (13.6)

14 (7.0)

22 (14.6)
15 (21.7)

20 (20.8)

40 (10.2)

35 (12.4)

11 (11.0)
6 (42.9)
5 (6.6)

0 (0.0)

3 (50.0)

Chi-
square
P-Value

LgBmeEmy
05 ©d
NAT +

n (row %)
427 (87.7)  --

427 (87.7) -

57(86.4)  0.008

187 (93.0)

129 (85.4)
54 (78.3)

76(79.2)  0.005

351 (89.8)

247 (87.6)  <0.001

89 (89.0)
8 (57.1)
71 (93.4)
9 (100.0)
3 (50.0)
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54,116 ©mbs300sb 3w E0dwgds NAT- b3H0bobyom ©sgdomo ogm 487 (0.9%) s 35096 60
(12.3%)- LgHMBYRBHO0M0 EMbs30gd0 NAT-Us s LgMmEomyosl Im®molb Fguybsdsdm 899900,
5953900 dqHogeowo 0dbs 9153056, M9A0MbMIB, 565BWsMMGdOL BH03M6 s MbMEOL
BEGOGHMLD 0BoMrMY0530. BB MIMIO00Y T30 OWPIIOMMBS 500b0dbs 306M39ws©
©MbmMgddo (96%; N=469) 45639mM930m6 (4%; N=18) 99EsMgd00 S Leba O™ MbMmM9dTo (58%;
N=282) 1355056 s 365339300 MmbMMYdmMb d0dsmrmgdsdo.

DiagramN7. b306063000 359030796000 J9d0b393980L 356501985 ©Mbm@980L Hodol dobgrz000

509000 9990bgzg3900L 396550egds EMbMMYdOL BH03gdols dobgwz0m

339L0sb0 06350 hobo3zwgdomo 306)3‘;]%10@%&580016060030
500 6 120%
400 96% 100%
% 282 %
300 20% 80%
8% 60%
200 95 110 o 40%
100 23% 18%% 20%
0 0%
339L0sbo 06350 hobo3zwgdomo 300395 @v6dgmMgdomo

mmmm NAT Reactive n e NAT Reactive %

Pyo®e: 33e0930L Fggagdo

9395 dbmem NAT 9gmm©oom 458m3w9gbowo  mbmMgdosb ©mbm®mms MgaolE®msools
3d0bg300 MIGELMdS Fo0dmoygbos 30M39wWo® EMBbMOL, Mg SM¥E EMbMMGOMD
30056 905d0.

DiagramN8. NAT dgoreaooor gsdmzengbocro omber@®gdo ¢930bd®sgool ool obyozoo

NAT 890000 358m3mmgbogo mbm®mgdo Hgaolidmszool Godol

dobgzom
60 100%
>0 79% 80%
40
60%
30
40%
20 21%
20%
10
0 0%
306390 24963gmegdomo

mm NAT Reactive n e NAT Reactive %
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Pyo®e: 33009300 99900

361535(3300500056 9B5e0BTo 306039050 06RMMT5300l s3MMYJEHOMYOOL 99y FgMLodsdm
390092900l 5€3500MdS MMM Fooo 50dMBbEs 50 Fgurbyg dg@o sbs30L Mbm®mgddo 18-29 ol
SL53MIM0Z X2IBMb FgM9d0m (Fobligdol/Hol 3oL 3mgnoiogb@o [aOR] 3.05; 95% boomdol
0bGgM3zoc00 [95% ClJ: 1.05 —8.88), Jocgddo 85353539000b d08srgdsdo (aOR 2.06; 95% CI: 1.05-4.05),
35L0s6 (aOR 10.15; 95% CI: 2.80-36.86) 56 b6gdoymazemmdom (aOR 4.30; 95% CI: 1.56-1) combmMgddo
Bob5(330090000 MBMEOMsb F0ds0r9d5d0. M9 s 25609MMH9d000 MbMM9dT0
30039ws@msb dodsmmgdsdo (aOR 13.98; 95% Cl: 4.06-48.12)

cbGoo 2. bgmeermgooor s NAT 99bhom98000 G9-9bsds8ds 0563560~ 093998960 2020

/SNex_II_oJ?y ﬁe:rczlggyﬂ NAT+ Odds Ratio éggi%sied Odds
" (‘rfv?l ” n (row %) (95% CI) (95% Cl)
31530M0MH030 XAIRO
9 (13.6) 57 (86.4) 1 1
18-29
30-39 14 (7.0) 187 (93.0) 0.47 (0.20, 1.15) 1.12 (0.40, 3.14)
40-49 22 (14.6) 129 (85.4) 1.08 (0.47, 2.49) 2.09 (0.78, 5.64)
50+ 15 (21.7) 54 (78.3) 1.76 (0.71, 4.36) 3.05 (1.05, 8.88)
Ldgbio
Jowo 20 (20.8) 76 (79.2) 2.31(1.28, 4.17) 2.06 (1.05, 4.05)
3930 40 (10.2) 351 (89.8) 1 1
Mbs3oolL 3Hodo
1slosbo 27 (28.4) 68 (71.6) 1 1
Bgdsgmagarmdomo | 30 (10.6) 252 (89.4) 3.34 (1.86, 5.99) 2.36 (1.18, 4.73)
Bobogargdomo | 3 (2.7) 107 (97.3) 0.24 (0.07, 0.79) 0.23 (0.07, 0.79)
Mbm®OoL bGoGMLO
30639050 47 (10.0) 422 (90.0) 1 1
3ob3gmegdomo | 13 (72.2) 5(27.8) 23.35(7.97,68.37) | 13.98 (4.06, 48.12)

Pyo®e: 33009300 99900

35609980000 bgEreacnmg oo 990985 s NAT-0b gsdelbszer0s608s

Lobberol 3563900 3096 LM MEMA0MMHO EJLEHOMYOBS O YAMOL (396GHMOL B0ge BoESMGOMEO
NAT @&gbEo6gdol 99009390L dmol dgwlisdsdm bodmdgdol 4o6d9mMmgdomo bgmmermaow)®Ho
AILAH0MGDS BoGHIMS 9500l (396EH®T0 Abbott-ol 53¢™IsGME BseroBsGHMMOHbY.

NAT-00m ©s09d0m0 B 3935300l 53 600dosb 44 560969000 0@ qb¢s HBSAG s 42 HBCAD
35639690%9. 999ao© 5/44 (11.0%) 508mBbs ogdomo HBSAG-bg s 36/42 (85.7%) HBCAbL-b9. ol
6083900, HMIgwms 99mbg935d0 3960 dmbgdbs y3ges doM39MHBY gobdgmegdomo GHaliEoMmgds
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Problem Statement

The prevention of infections through blood transfusion, and the assurance of the safety of donor blood and the
quality of its components is one of the main priorities and most important responsibilities of the social healthcare
system. Blood transfusion saves human lives and improves their health, although many patients that need blood
do not have timely access to safe blood. The provision of safe blood when needed represents a part of the
policies of healthcare for every country.

According to information from 2018, 73% of countries (125 of 171 countries) have a national policy on blood,
whereas in 2004 only 60% of states had similar policies. In total, 66% of states have defined legislation in
relation to access to safe and quality blood: 79% of high income countries; 63% of middle income countries;
39% of low income countries (https://www.who.int/news-room/fact-sheets/detail/blood-safety-and-availability).

From the year 1975 on, issues on blood safety were led by the World Health Organization with the World Health
Assembly resolution (WHA28.72). The aim is for universal accessibility of safe and quality blood and its
components, and the organization took part in ensuring safe delivery to recipients. According to the
recommendations of the World Health Organization, all efforts related to blood collection, research, processing,
storage and delivery to the recipient must be coordinated at the national level through the use of effective
organization and national blood policy. In addition to this, the mentioned efforts should be regulated with
subsequent legislation, so that standards are established, and modern measures take root for issues of the
provision of blood and the safety and quality of its components simultaneously. The most important issues for
national blood policy include: the formation of a unified electronic database for donations, the growth in the
number of donations with the addition of free donors, the study of donor blood, the quality control of the
laboratories of the blood banks that supply donor blood and blood components, the timely and adequate supply
of donor blood for patients in compliance with the World Health Assembly resolutions (WHA28.72, 1975;
WHAA58.13, 2005.), which states that blood and blood components must not become a question of trade. The
expansion of a database of free donors represents one of the relevant topics of the European “Health 2020”
strategy. The aim of the World Health Organization for 2020 is for the demand for donor blood of every country
to be satisfied by the help of solely free/volunteer donors
(http://www.who.int/worldblooddonorday/media/who_blood_safety factsheet 2011.pdf).

The highlighted aim is also supported by the 2009 Melbourne declaration on the 11" of June in relation to blood
and blood components 100% being donated voluntarily
(http://www.who.int/worldblooddonorday/Melbourne_Declaration VNRBD_2009.pdf ). The World Health
Organization’s 2012 assembly resolution (WHA63.12) recommends that every member state devise national
programs, which will be based on voluntary, free donations in accordance with the requirements of the country
ensures the mobilization of the required supplies of blood and blood components.

The mandatory research on donor blood for HIV infection, Hepatitis B and C, Syphilis as well as determining
blood groups and Rhesus factor is a recommendation of the World Health Organization. In the 1980-90s 10% of
HIV infection/AIDS instances were caused by blood transfusions, which highlighted the necessity of screening
blood for HIV infection/AIDS and other infections.

The prevalence of infections transmitted by transfusion in high-income countries is far lower, than middle- and
low-income countries. Facts related to the processing of blood are also notable. Collected blood can be preserved
and transfused to a patient in an unchanged form (“Whole blood” transfusion). In fact, the increase of the
efficiency of the use of donor blood through blood components (erythrocyte mass, plasma, cryoprecipitate,
platelet mass) becomes more effective, which is shown by the increase in the number of recipient patients.
According to information from the WHO, the rate of the use of blood components according to countries’
incomes are: low-income countries — 45%, middle-income countries — 80%, high-income countries — 95%.


https://www.who.int/news-room/fact-sheets/detail/blood-safety-and-availability
http://www.who.int/worldblooddonorday/media/who_blood_safety_factsheet_2011.pdf
http://www.who.int/worldblooddonorday/Melbourne_Declaration_VNRBD_2009.pdf
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According to a recommendation by the World Health Organization, in order to pass national policies on blood
transfusion and the establishment of the rational use of blood, every country should create and support
effectively managed and sustainable blood and plasma programs coordinated at the national level, which should
be directed towards the aim of achieving self-sufficiency of safe blood. The sufficient and fair supply of blood
plasma products (Immunoglobulins, coagulation factors and others) to patients is the responsibility of the
government of each country, which is necessary for the prevention and treatment of several serious conditions.

According to a recommendation by the World Health Organization, in order to pass national policies on blood
transfusion and the establishment of the rational use of blood, every country should form a national supervisory
system for blood transfusion or a committee for blood transfusion in their hospitals, which would carry out
monitoring and the improvement of the process of transfusion. According to the WHO’s information, there are
existing and established national guidelines for clinical transfusion in more than 100 countries.

The supervision of disease transmitted by blood has become especially important and relevant in Georgia with
the development of the state program to eliminate Hepatitis C. Thanks to the strong political will of the Georgian
government, and the support of the CDC and other international partners, a project, unprecedented for the world,
was started in Georgia in 2015. It’s aim was to eliminate Hepatitis C, and in 2016, a national strategy for the
elimination of Hepatitis C for 2016-2020 was approved by the Georgian government, for which one of the main
directional priorities was determined by the safety of the blood transfusion system. The grounds for this were the
results of the 2015 hepatitis C seroprevalence population survey conducted by the National Center for Disease
(NCDC) and the US Center for Disease Control (CDC), according to which 7.7% of the adult population were
found to have antibodies against hepatitis C, with only 5.4% having the active disease. One of the main factors
in this spread was blood transfusion. Even though a blood safety state program existed in the country from 1997
on, Georgia’s blood transfusion services cannot satisfy international standards, which have already been
established in America and EU countries for many years.

Based on the information from a hepatitis C seroprevalence population survey, Georgia was found to be one of
the countries with widespread hepatitis C (HCV) prevalence. In the beginning of the 90s, the collapse of the
healthcare system and problems of the medicinal services had a negative effect on safe injections, infection
control and safe practices of blood donations, which could be considered one of the causes for the spread of viral
infections by transfusions.

A critical role in the assurance of the safety of blood and quality of transfusion services is through legal and
regulatory acts. It is desirable, that these regulations should be in full compatibility with the modern European
Union directives and with the global strategic plan of the World health Organization for the “universal access to
safe blood transfusion”.

It is also notable that in the last few years, efforts against the spread of infections transmitted through transfusion
have been significantly bolstered. In particular, an unprecedentedly high rate of detection of infected individuals
has been reached in the framework of the hepatitis C elimination program; Through the exchange of information
of databases on HIV infection AIDS, hepatitis C, and blood donors, ensured the immediate restriction of the
permission for donations from individuals infected with HIV infection and hepatitis C; Within the framework of
the “safe blood” state program, a campaign for the promotion of free donations has been carried out every year,
after which the amount of free donations grew from 5% to 30%; it could even be up to 41% according to
information from last year. The active phase of cooperation with the European Union for blood safety has been
entered (TAIEX, Twinning).

In fact, despite the realised efforts, a significant challenge remains in the form of a large portion of commercial
donors, which create a greater risk for the spread of infection due to a decentralized network of laboratories,
differing methods of donation screening and in conditions of unregulated standards of quality.
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Aim of the research

The evaluation of the effectiveness of the existing model for the “safe blood” system in Georgia, the detection of
the quality risks at the adequate stage of the life cycle of blood components, and the improvement of the
transfusion system in terms of the prevention of the spread of blood-transmitted diseases.

Research objectives

1. The evaluation of the risks of the transmission of blood-borne infections.

2. Encouraging research in blood safety, by the development of a centralized system for testing infections
transmitted through transfusion.

3. The development of the requirements for a quality control system for blood production and testing.

The scientific novelty and practical value of the research

The study, which was conducted with the involvement of blood banks and the Lugar Center, and within the
framework of which donor blood testing was carried out with the use of the new modern methodology (NAT)
for infections transmitted by transfusion, gave us the possibility of ensuring the routine use of this method in the
state safe blood program and higher quality and reliable transfusions. Specifically,

1. For the first time in Georgia, the piloting of a centralized testing model was implemented;

2. For the first time in Georgia, a new method for the screening of blood donors was established — nucleic acid
amplification testing of the NAT method, and the future routine use of its clinical effectiveness;

3. A laboratory guality external control program for blood banks was established for the first time in Georgia.

4. A project for the reform of the national blood system was prepared, within the framework of which the
system’s centralization and the process’ standardization is considered. A technical assignment was created
for the central blood institution, which unites both the centralized testing of donations, and the centralized
production and logistics of blood and blood products.

Theoretical and practical values of the research results

1. The paper summarizes the deficiencies and the challenges of the existing model for the safe blood system,
the system’s existing regulatory legislative normative basis and Europe’s current directives in this field. The
paper presents resources present in the country based on the blood institution’s self-assessment and the
compliance of the quality of these services with the requirements of international standards.

2. The results of the study corroborate the expediency of the implementation of the NAT-method, despite its
high cost. Its clinical effectiveness is quite high, which conditions for the prevention of the spread of
infections and the general strengthening of the blood system in Georgia.

3. The implementation of the method, recognized as the gold standard for screening donors and good practice
in diagnostics, brings us closer to the requirements of international standards and is one of the steps forward
for integration with the European Union.

4. Based on the results of the pilot study presented in the paper, the integration of the NAT-method was
established in the state blood program, while a project for a central blood institution was prepared parallelly,
which allows for the state to reduce the costs of NAT-testing with the individual method (ID-NAT) by
replacing it with the mini pooling (MP) method.

5. The implementation of the NAT-method in Georgia represents the regional model and the experience of
good practice for middle-income countries.
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6. The discussed issues and results within the framework of the study set the basis for the initiation of the
European Union’s twinning project “Strengthening the safe blood system in Georgia”. Within the scope of
the project, the necessity of the radical change of the blood safety system was determined, which needs to be
represented in the legislation. On the bases of the results received from the study and the revealed risks, a
completely new project was created for a legislative framework, which was presented to the parliament,
passed every main step and is ready for discussion on a plenary session.

Main statements of the thesis

1. The existing blood system’s decentralized model in the country, in particular the quality of the testing for the
transmissions of infections from transfusion, is at an inappropriate level and requires improvement in terms
of prevention of the spread of transfusion-transmitted diseases and reducing risks;

2. There is no quality control mechanism for blood implemented in blood institutions, there also does not exist
an obligation for regularly inspecting of blood banks in the state or other competent body. It is absolutely
necessary to review the conditions for licensing and review the legislative framework.

3. Due to the high sensitivity of the testing method for the amplification of nucleic acid (NAT), the
implementation of NAT technologies revealed the necessity of updating the donor screening algorithms, the
necessity of the standardization of procedure and training of personnel.

4. The analysis of the results of NAT testing once again confirmed the necessity of free and repeated attraction
of donors and maintenance, since they represent the lowest risk in terms of infections associated with
transfusion.

5. NAT technology is an expensive method, and, in the future, the centralization of serological testing is
advised in the aim of lowering costs, which will give us the ability to use the mini-pooling method in
serological samples in place of individual NAT testing.

Volume and structure of the thesis:

The dissertation is composed of an introduction, 7 chapters, the main results obtained from the study,
conclusions, practical recommendations, a bibliography, a list of scientific works published on the dissertation
topic, 8 appendix and an attached CD. The dissertation is written on 225 pages, following APA guidelines, and
includes 14 tables and 20 diagrams. The list of published literature includes 134 sources. The attached CD has
the electronic versions of the doctoral dissertation and prospectus (in the English and Georgian language), the
used questionnaire, the electronic database for information, and scientific works published on the dissertation
topic.

Approbation of the work

Fragments of the dissertation were mentioned in the annual conference on the elimination of hepatitis C: 3"
meeting of technical advisors (December, 2018, Thilisi); 4" meeting of technical advisors (November, 2019,
Thilisi); 7" meeting of technical advisors (March, 2022, Thilisi); At the international liver conference (ILC
2022; June 23, 2022; London, UK); At the internal session held online by the University of Georgia’s Health
science school scientific-advisory council for dissertations (July 27, 2022; Thilisi).
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Research Materials and methods

The study is composed of two main components. The first involves the risk assessment of blood banks
participating in the national safe blood programs. The aim of this component is to evaluate the existing quality of
models in blood banks, the creation of a register of used reagents for the screening of equipment and donors, the
evaluation of the adequate valuation and verification procedures, the evaluation of the quality risks at the pre-
analytical, analytical and post-analytical stages. Retrospective and prospective information were partially used.
The study is mainly composed of: interviews of blood bank self-assessment questionnaires proposed by the
WHO, and follow-up visits to blood bank laboratories chosen at random; There was also, the creation of a
national external quality control program and its implementation within the scope of a safe blood state program.
The target group of the study are the institutions in the “safe blood” state program operating on the territory of
Georgia, known as blood banks. The questionnaire was developed with the participation of Lithuanian and
Dutch experts and was distributed to every (23) existing blood institution in Georgia by the National Center for
Disease Control, as a tool of self-assessment, which would help these institutions in preparing for their
oncoming inspection process. The 22 institutions returned the filled questionnaires to the center.

The second component of the study involves the pilot implementation of a methodology recognized as the gold
standard, the Nucleic acid Amplification Testing method (NAT), for the screening of donors for the prevention
of infections. A unified electronic donor database is used, as well as the Lugar S/J Research Center’s Laboratory
electronic Information Management System (LIMS). The results of the ID-NAT testing is transferred to the
Lugar Center’s Laboratory electronic Information Management System (LIMS) from the Laboratory Information
System (LIS) of the NAT analyzer (device), from where the information will be immediately sent to the unified
electronic database (blood donor database-BDD). The analysis mainly covers the information for one year (1%
January 2020 - 31 December 2020). The information database allows for the possibility of tracking unique
individuals by use of a National Identification Number, which is encrypted, whose confidentiality is safeguarded
and the donor’s permission is received during the time of donation; With this foundation, it has become possible
to use information on donor’s demographic information, on the date(s) of the donation, the type of donation (for
example, remunerated, free, replacement/relative), the donor’s status (for example, first time or repeated
donation), the results of the testing ( for example, on the rresults of serologic testing for HBV, HCV, HIV, and
T. pallidum, multiplex NAT screening, and subsequent discriminatory testing). The focus of this study is only on
HBV, HCV and HIV. This is since the question related to discovering the effectiveness of the NAT screening
method and this method does not cover Syphillis (T.pallidum) markers.

The NAT method represents a molecular technique, which is used for the screening of infections transmitted via
blood donation transfusion. This method is distinguished by the high sensitivity and specificity for the nucleic
acid of the virus. Through amplification of the target RNA or DNA region the virus will be revealed earlier, than
other screening methods, which significantly decreases the so-called “window period (WP)”, meaning the time
interval the donor’s infectious exposure and the detection of the infection by the test, in the case of HIV
infection, AIDS or hepatitis infections. By use of the NAT method the window period (2-9 weeks, 4 weeks on
average) reduces to 10.34 days for hepatitis B, 1.34 days for hepatitis C and 2.93 days in the case of HIV
infection (Weusten J., 2011).

In the case of HIV, the window period ranges from 18 to 90 days and is dependent on the type of test. With the
NAT method the discovery of the virus is possible 10-33 days from the infection (
https://www.cdc.gov/hiv/basics/hiv-testing/test-types).

In the case of hepatitis C the window period lasts for 8-11 weeks from the infection, only after this period is it
possible to detect antibodies, frequently this period even lasts up to 6 months. Discovering hepatitis C within 1-2
weeks after infection is only possible with the NAT method (https://www.cdc.gov/hepatitis/hcv/cfaq);
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The sensitivity of the used NAT method (Procleix Ultrio Elite Assay and Procleix Ultrio Elite HIV, HCV, and
HBV Discriminatory Assays) in the study is defined as 100% according to the studies conducted by the
manufacturer. The Limit of Detection (LOD) is distinguished by the cause of the infection and includes: in the
case of HIV, HIV-1/2 RNA concentration > 100 copies/ml, in the case of hepatitis C, HCV RNA concentration
>30 [U/ml, and for hapatitis B, HBV DNA concentration >6 IU/mL.

It is thus also important that this method will detect false positive donations through serology, which is very
important for communicating with donors.

SAS version 9.4 (Cary, North Carolina, USA) was used for statistical analysis. To establish the relation between
the correspondence of the donors” demographic characteristics, the donors’ positive status associated with their
infectious marker and the serological/NAT results, a bivariate analysis was carried out using chi-square tests. In
the cases of inconsistencies in Serological/NAT tests the odds ratios were calculated using a multivariable
analysis, which included the donor’s age, sex, type, and status. For the threshold for statistical significance, a
probability (P-value) of less than 0.05 was used.
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DiagramN1. Design of the NAT-screening pilot project
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The main results of the research

The objects of the scientific study were the participant blood banks in the “safe blood” state program according
to workload and geographic distribution and donations accrued during 2020.

The first component of the study includes a self-assessment questionnaire for blood banks and the analysis of the
results of a laboratory external quality control program, where an emphasis is placed on the quality assurance
and the evaluation of the risk of infection screening.

22 blood institutions participated in filling the self-assessment questionnaire, 11 of which (50%) were located in
several regions in Georgia, and 11 (50%) in the capital city. The data includes statistics from 2019.

DiagramN2. The distribution of blood banks by region
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According to the questionnaire data, every blood institution has a state-issued license. 11 (50%) of the blood
institutions represent a separate legal entity, two of which are non-entrepreneurial (non-profit) legal entities. The
other 11 (50%) institutions represent a part of the hospital (profit-making legal entities). One of these is a
hospital blood bank with a license for production of transfusion medicine.

Out of 22 institutions, 16 (73%) noted that the blood collection point is the blood institution itself and there have
no other set collection point. Only 2 (9%) institutions indicated the existence of both a permanent and mobile
collection point. The majority of blood banks have a mobile field team, known as mobile brigades, but they have
no mobile points.

Blood banks prepare erythrocytes and plasma from whole blood for the most part, 17 (77%) of the blood banks
indicate the production of platelets, mainly from whole blood, and obtained through apheresis in a few cases (4
banks). One institution produces only plasma.

The detection of markers of infections transmitted by transfusion in blood donations

According to the results of the survey, 14 (64%) of the blood banks indicated the rate of detection of infection
markers from screening testing. Various answers were given by the banks: some institutions indicated the
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number of discovered markers in numbers, while others only did so in percentages. Along with this, a portion of
the institutions indicated the entire number of donors in the appropriate column, and some indicated the number
of donations. Together with this information the number of donations of these banks in the 2019 state program
was evaluated in parallel and the percentage of infections spread was determined: the total number of donations
indicated by 14 institutions is 48,373, of these: during screening testing there was the detection of - 0.097% (47);
HCV- 0.48% (230); HBsAg-0.70% (341); Syphilis-0.52% (250).

According to 16 blood institutions participating in the state program, the received data approximated the data
from the National Center for Disease Control and Public Health (NCDC) in the same reporting year, where the
total number of donations was 89,196, the percentage of discoveries of markers of infection in the screening
testing: HIV- 0.08% (68); HCV- 0.45% (398); HBsAg-0.59% (528); Syphilis-0.54% (484).

The number of serious side effects and reactions

According to the questionnaire, only 4 blood banks indicated the number of serious side effects and reactions
within the reporting period. Of these, one bank indicated cases in both donors and recipients. Two banks
indicated the cases only in recipients, and one bank in only donors. There was a total of 17 cases among donors
and 9 cases among recipients indicated. Presumably, the recording of serious side effects and reactions in donors
and recipients is not taking place.

The quality assurance system

The banks indicated that they have documentation describing their quality control system, but none have
presented the mentioned documents. The exception was one bank, which indicated that it did not have this
system.

It was indicated by the banks that there exists some documentation on staff job descriptions, the quality manuals
and the Standard Operating Procedure (SOP), but the vast majority do not have these documents. 4 banks (18%)
indicated the number of staff, which ranged from 4 to 20 staff units, although they did not present information
on staff qualifications. All the banks indicate that, at recruitment, they carry out retraining for their specific
functions, although neither is this procedure explained and neither have, they presented records of it. The banks
have indicated that they have designated individuals responsible for the quality and safety of blood and blood
components. Two banks noted that discussion and approval of these processes do not take place.

In the survey, 4 banks (18%) indicated that they have a self-assessment or internal audit system, but they did not
share the instructions/training records/observations. The other banks have not noted anything on a self-
assessment or internal audit system.

Some banks noted that eliminating mistakes and inconsistencies is undertaken in accordance with DOP or it is
done with the supervision of an auditing service, although they have not submitted details confirming this.
Information is not provided on error tracking and analysis, and risk management.

Notification of Donors

In the survey, the banks note that in the case of suspected or false positive result of infections transmitted by
blood, the donor is informed by a responsible qualified staff member, to keep confidentiality. 3 (14%)
institutions noted the notification of donors by telephone or an individual sealed envelope. Two of the
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institutions did not answer the question. One institution noted a notification is not made in the case of
HIV/AIDS.

Documentation on the postponement of donations and the dissatisfaction of donors was reported by 13 (59%)
institutions. One indicated that it is possible to indicate postponements and their reasons in the database.

Laboratory testing

Out of 22 blood banks, 16 institutions (72.7%) have their personal laboratory. 6 institutions carry out testing in
their own hospital network’s laboratory or in other laboratories based on a contract (Megalab, Aversi’s central
laboratory etc.). In all cases of the existence of a personal lab, it was indicated that the laboratories had its own
area, which is separated and protected from unauthorized individuals.

The laboratory carries out all necessary testing for immunotematological and infectious markers. None of the
institutions produced a detailed description of the testing process. Generally, it was noted that they have standard
operating procedures, though these were not presented. 19 banks indicated that they had samples of operating
procedures. 14 banks noted that they use test systems that have passed validation, which was found to be false,
upon validation it was revealed that the staff do not understand validation/verification procedure content. 15
banks indicated the use of quality control criteria of the test system producers.

Testing for immunohematological markers. In 13 banks (59%) mandatory testing for immunohematological
markers (ABO, RhD) is completed with a manual method, in 4 instances (18%) - with a semi-automatic method.
The other banks have not specified, how they carry out immunohematological marker testing. 5 banks (22.7%)
carry out testing on erythrocyte antibodies.

Testing on infectious markers

Testing on the infectious markers HBsAg, anti HCV, HIV %, is carried out by 6 banks (27%) in a completely
automatic routine. All other institutions (73%) carry out this testing with the semi-automatic ELISA method.
Testing on syphilis is carried out in an automatic routine in the case of 3 banks (13.6%). In other cases, a semi-
automatic method is used. The transfer of test results is not automatically produced, with the exception of 2
banks, which carry out testing in contractor laboratories.

Out of the 22 banks most likely none of them use confirmational testing algorithms (although, 10 banks
indicated that they use these stated algorithms which is most likely a misleading answer, as banks in Georgia
carry out screening tests, they do not carry out confirmational testing).

It was indicated by 12 out of 22 banks that they provide traceability from the analysis result to the donation
identification number, device identification number, the reagent lot number, and the personnel, which cannot be
confirmed in many cases in the monitoring site.

According to information provided by 18 blood banks, reagents are stored with a temperature monitoring system
and in several different refrigerators equipped with an alarm signal. This is not confirmed, as the temperature
control is carried out in manual forms.

Apart from 3 institutions, every institution noted that they have a time limit for informational archiving for
testing results, as well as test manufacturers and party numbers.
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External quality control national program

The pilot implementation of the program started from 2020, and participation in it was voluntary. At the first
stage in the program 17 manufacturing tranfusional institutional laboratories participate, and 18 in the second
stage. During the analysis of the data in the first stage of the program, inconsistencies were discovered in 2
laboratories, which was a flaw in the HIV-infection testing in both cases, both a false-positive and a false-
negative for HIV-infection were received.

In the case of a false-negative, testing was performed in an automatic analyzer (Ortho Clinical Diagnostic.
Jonson&Jonson) using the chemiimmunofluorescence method. Monitoring was carried out on-site, the test-
systems’ deadlines and the conditions of their storage were reviewed. The laboratory was given a
recommendation for extraordinary engineering services on the hardware and the validation/verification used for
the tests.

In the case of false positives, testing was carried out manually on the Mindray MR-96 analyzer, using the Italian
produced Dia.pro Diagnostic Bioprobes test-systems. As a result of the monitoring individual error, and the
possibility of contamination were considered possible causes, the recommendations for this related to biosafety
standards and additional training for laboratory personnel.

Taking into account these highlighted inconsistencies, serological panels’ samples for the following stage got an
additional 5" control panel, which contained the average HIV infection concentration. With this, once again the
testing capabilities of banks and possible errors on HIV/infection were reviewed. At this stage of the analysis, no
inconsistencies were discovered.

DiagramN3. 2020-2021 statistics on the external quality program results
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As part of the external quality control program, an inventory of the blood banks’ laboratories’ technical
capabilities, of the methods used by them and of the identification of the risks of quality management was
carried out, which is related with the prevention of the spread of infections.

The pilot implementation of NAT testing

The second component of the study includes the implementation of the nucleic acid amplification method, which
covers the 2020 period. In the pilot study of the NAT method implementation, 54,116 donation samples were
included in total, representing 39,164 unique donors: 59 donors were excluded because of incorrect or missing
identification numbers. Of those who remained, 71.8% (n=28,106) were male donors, in terms of age grouping
35.9% (n=14,068) were 18-29 years old, and 30.4% (n=11,909) 30-39 years old.

Out of the remaining donors more than half (53.6%; n=20,997) were voluntary and 79.1% (n=30,988) were first-
time donors.

DiagramN4. Donor types volunteering in the pilot study
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Donor types
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The majority of donations were registered in Thilisi (58.3%; n=22,838), the next was Adjara (17.9%; n=7,016)
and Kvemo Kartli (14.9%; n=5,835).

DiagramN5. Regional distribution of volunteer donors in the pilot study
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Overall, with the use of the NAT method, only 63.3% of the 2020 donations were checked At the start of the
NAT pilot study, 303 donations were screened during the first month of the study (January 2020), but this
number increases during the following months and from October to December 2020 an average of 6,521
donations were reviewed with NAT-screening, which represented more than 99% of the full donations in the last
few months.
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DiagramNe. Distribution of NAT tests conducted during the pilot period by month
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Positivity on infectious markers

A positive screening result of at least one infectious marker (HBsAg, HCV, or HIV) was noted in 671 (1.7%) of
donors, from which 611 donations were identified by serology and an additional 60 cases were solely discovered
by NAT screening. Out of these, 12 samples (2.0%) were positive for having more than one marker at a time.
Through solely NAT-screening it was discovered that 54 out of 61 (88.3%) donations were positive on HBV
DNA, 6 on HCV RNA (10.0%), and 1 on HIV-1 RNA (1.7%). The total prevalence of HBV, HCV and HIV in
donors according to serology and/or NAT was 1.0% (n=384), 0.7% (n=258) and 0.1% (n=41). In a bivariate
analysis a consideration was made for the positivity of any marker related to age, sex, region, donor type, and
donor status;

Table 1. Donor demographic data and test results, pilot, January-December 2020

Donor Positivity on infectious markers Serology/NAT testing Inconsistency
n (%) Serology or = Serology Chi- Serology - = Serology Chi-
NAT + n  and NAT - square | /NAT + and NAT square
(%) n (%) P- n(row %) + P-Value
Value n (row %)
Donations 54,116 671 (1.2) 53,445 - 60 (12.3) 427 (87.7)  --

(98.8)
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Unique donors | 39,164 671 (1.7) 38,493 - 60 (12.3) 427 (87.7)  --
(98.3)
Age groups
18-29 14068 (35.9) 118 (0.8) 13,950 <0.001 9 (13.6) 57(86.4)  0.008
(99.2)
30-39 11909 (30.4) 249 (2.1) 11,660 14 (7.0) 187 (93.0)
(97.9)
40-49 8162 (20.8) 200 (2.5) 7,962 (97.5) 22 (14.6) 129 (85.4)
50+ 5025 (12.8) 104 (2.1) 4,921 (97.9) 15(21.7) 54 (78.3)
Sex
Female 11058 (28.2) 147 (1.3) 10,911 <0.001 20(208)  76(79.2)  0.005
(98.7)
male 28106 (71.8) 524 (1.9) 27,582 40(10.2)  351(89.8)
(98.1)
Regions
Thilisi 22838 (58.3) 395 (1.7) 22,443 <0.001 35(12.4) 247 (87.6) <0.001
(98.3)
Adjara 7016 (17.9) 138 (2.0) 6,878 (98.0) 11(11.0) 89 (89.0)
Imereti 1588 (4.1) 16 (1.0) 1,572 (99.0) 6 (42.9) 8 (57.1)
Kveda Kartli 5835 (14.9) 90 (1.5) 5,745 (98.5) 5 (6.6) 71 (93.4)
Samegrelo 589 (1.5) 25 (4.2) 564 (95.8) 0 (0.0) 9 (100.0)
Shida Kartli 1298 (3.3) 7(0.5) 1,291 (99.5) 3 (50.0) 3 (50.0)

Out of 54,116 donations through a multiplex NAT-screening, 487 (0.9%) were positive and 60 (12.3%) of the
seronegative donations with inconsistent results in both NAT and serology. A further analysis was carried out
for age, region, type of reimbursment, and donor status. A particularly high positivity was noted in first-time
donors (96%; n=469) compared to repeat donors (4%; n=18) and in the comparison of free donors (58%; n=282)
to paid and replacement donors.

DiagramN?7. Distribution of cases detected by screening according to the type of donors
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Of all donors noted by only the NAT method, according to the donor registration, the majority represented first-
time donors as opposed to regular donors.

DiagramN8.

Donors identified by the NAT method by registration type
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In the multivariable analysis, after the correction for primary data, the probability of inconsistent results was
shown to be higher in donors over the age of 50 compared to the 18-29 year age group (odds/risk ratio [aOR]
3.05; 95% confidence interval [95% CI]: 1.05 —8.88), women in comparison to men (aOR 2.06; 95% ClI: 1.05-
4.05), paid (aOR 10.15; 95% ClI: 2.80-36.86), or voluntary (aOR 4.30; 95% ClI: 1.56-1) donors compared to
replacement donors. With regular and repeated donors in comparison to primary ones (aOR 13.98; 95% CI:

4.06-48.12).
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Table 2. Inconsistency with serology and NAT testing January-December 2020
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Serology-

INAT+ Se_rology+/ NAT+ 0Odds Ratio Adj_usted Odds
=60 n =427 (95% CI) Ratio*
n (row %) n (row %) (95% CI)
Age group
9 (13.6) 57 (86.4) 1 1
18-29
30-39 14 (7.0) 187 (93.0) 0.47 (0.20, 1.15) 1.12 (0.40, 3.14)
40-49 22 (14.6) 129 (85.4) 1.08 (0.47, 2.49) 2.09 (0.78, 5.64)
50+ 15 (21.7) 54 (78.3) 1.76 (0.71, 4.36) 3.05 (1.05, 8.88)
Sex
Female 20 (20.8) 76 (79.2) 2.31(1.28, 4.17) 2.06 (1.05, 4.05)
Male 40 (10.2) 351 (89.8) 1 1
Donation type
Paid 27 (28.4) 68 (71.6) 1 1
Voluntary 30 (10.6) 252 (89.4) 3.34 (1.86, 5.99) 2.36 (1.18, 4.73)
Substitute 3(2.7) 107 (97.3) 0.24 (0.07,0.79) 0.23 (0.07,0.79)
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Donor status
First-time 47 (10.0) 422 (90.0) 1 1
Repeat 13(72.2) 5(27.8) 23.35(7.97,68.37) | 13.98 (4.06, 48.12)

Repeat serological testing and the NAT yield

A repeated serological testing took place in the Lugar Center on Abbott’s automatic analyzer on the inconsistent
samples between the serological testing by the blood banks and Lugar Center’s NAT testing results.

Out of 53 NAT positive hepatitis B samples, 44 were repeatedly tested for HBsAg and 42 for HBcAb markers.
As a result, 5/44 (11.0%) turned out to be positive on HbsAg and 36/42 (85.72%) on HbcAb. Those samples
where repeated testing could not be carried out on every marker were omitted from the analysis and only 6
HBcAD negative samples were defined as the NAT method yield.

6 cases of hepatitis C, positive by the NAT method and negative by Serology and 1 positive case of HIV was
repeatedly tested with the Abbott automatic analyzer on the same markers and as a result 1/6 were found to be
positive for hepatitis C antibodies. 5 negative anti-HCV cases and 1 positive HIV case were discovered solely as
a result of NAT screening.

In conclusion, to calculate the real/true NAT output, the measure of effectiveness, 6 HBcAb negative, 5 anti-
HCV negative, and 1 HIV negative samples were used. From of the 54,116 donations studied in the pilot, the
final rate of the NAT-method effectiveness was 1/9,019 for HBV, 1/10,823 for HCV, and 1/54,116 for HIV.
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DiagramN9. Study design with outcomes
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Conclusions

1.

10.

11.

All the blood institutions are licensed, but regular inspections of the blood institutions do not take
place. The competent authority, which issues the licenses, carries out inspections only before issuing
licenses and in the case of a user complaint.

Blood institutions significantly differ in the number of donations and donors. The number of
donations range among different institutions from 500 donations to 12,000 donations every year. In
accordance with the information they provided, the majority of institutions takes certain measures to
encourage free and voluntary blood donations, although the figures for the percentage of free donors
differs sharply between banks and ranges from 0% to 100%. In the report period (2019) the total rate
of free donations for all blood banks according to the study data is 33%. According to today’s
statistics (the unified electric donor database) free donations constitute 41% of all donations.

All blood institutions use a unified electronic database, the National Register of Blood Donors,
where all donor and donation information is registered, in terms of both lab laboratory testing and
blood components. The database is not used exhaustively, to be specific, not all the information on
side effects and reactions are included.

The majority of banks do not have a quality assurance system established, even in those cases when
they declare its existence during self-assessment, the pertinent documentation does not confirm it.
There does not exist a unified quality management standards for the blood system, which is why
banks are striving for self-production, which leads to different qualities in their services. They do
not carry out periodic audits, procedures for risk identification and management are not
implemented.

Information on the equipment used for the production of blood components was given by only 36%
of blood banks. The listed equipment, in the majority of cases, does not meet the modern blood
production standards either partly or completely. 1 bank was the exception, which demonstrated
equipment and infrastructure conforming to modern standards.

To prevent the spread of infections transmitted by transfusion, the blood banks carry out testing on
infectious markers using serological methods in accordance with requirements defined by the state.
27% of the blood institutions use a completely automated method, while 73% use a semi-automatic
method. The screening algorithm is not standardized, they use differing methods and reactants.
Despite their statement on the calibration of instruments and the reagent’s verification/validation, no
corresponding records were found anywhere.

The blood banks do not present confirmations in the cases discovered by screening. This is not taken
into account within the Safe Blood State Program. Other state programs cover part of the
confirmation testing, and in particular in corresponding programs for cases of an HIV-infection and
hepatitis C. Conformational diagnostics for hepatitis B and syphilis are not routinely carried out at
this stage.

The implementation of the NAT method once again showed the effect of high sensitivity and, in the
pilot period (2020), 60 new cases were discovered in the seronegative window period which could
not be diagnosed with the existing screening algorithm up until then, the result of which was the
spread of infections through transfusion.

Based on the results of the pilot NAT study the necessity of the reorganization of the blood system,
specifically in the creation of a centralized model, was brought to light. This stance of donor
screening standardization gives us the capability of better identifying and managing risks.

The pilot program has once again confirmed the necessity of registering free regular donors and
their maintenance/encouragement, as this type of donor has the highest chance of infection detection
and consequently the risk of the spreading infections by transfusion is low.

The pilot program brought a double benefit in the aim of improving the safety of the blood system in
Georgia. The first is that it aided in the elimination of hepatitis C, one of the important interventions
in the state program, specifically in the prevention of the spread of the HCV infection, and second is
that, with the implementation of the program, one of the first steps was made towards integration
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with the European Union, whose obligation is defined in the Appendix XXXI of the Association
Agreement with the European Union within the scope of “Public Health”.
(https://matsne.gov.ge/ka/document/view/2496959?publication=0)

12. The scientific and practical value of the data from the dissertation are important in terms of the
public health of Georgia. The majority of the main of the findings are already reflected in 2 very
important public healthcare programs, specifically in the program for the elimination of hepatitis C,
and the twinning project with the European Union “Strengthening Safe Blood in Georgia”, the
implementation of the main interventions has begun and within the next 2-3 years the country will
acquire completely different and quality-oriented safe blood safety, based on Western values.

Practical recommendations

1. The necessity of reorganization at the national level was revealed, while learning about blood banks and
the active regulating legal framework of the blood system in general. This includes updating the main
laws and by-laws, carrying out the tightening of licensing conditions and regular inspections of blood
institutions by a competent body.

2. Based on the evaluation of the system within the scope of the study, using the basis of a twinning project
“Improving the blood system in Georgia” initiated with European Union countries, an updated bill was
created “On the quality and safety of human blood and its components” which includes a system with
radical changes and established on non-profitability and selfless principles, a completely different
model. Specifically, the centralization of the system, no more than 3 blood institutions throughout
Georgia, development of a hemosupervision system, the creation of a competent authorized body at the
national level which will work towards aligning existing regulations with European Union requirements
and will take responsibility of ensuring the quality of blood services in the future.

3. From the point of view of prevention of infection transmission, it is desirable to review laboratory
testing methods and produce new algorithms with the addition/replacement of molecular methods and
other immunohematological methods and their standardization.

4. Centralized testing of donor screening, establishment of a central testing laboratory, which will reduce
the probability of errors discovered during the study period.

5. Centralized testing, that is to say the standardization of methods, monitoring of quality risks, and
implementation of mini-pool testing in the place of individual NAT-screening in seronegative donations,
will be the foundation for making the administration of the state program more cost-efficient.

6. The conclusions reached from the NAT implementation supports implementation of program goals,
specifically the concept of safe blood, free donation, support of regular donors. For example, the
absolute majority (97.5%) of NAT+ donations were first-time donors, which underlines the necessity of
building a stable regular donor pool, and donor encouragement.

7. ltis necessary to create new curricula and guidelines for a blood system in the continuous medical
educational system, licensing, mandatory participation of bank staff in certain periods.
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