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ABSTRACT

Background and Objectives

Parvovirus B19 (B19V) is a transfusion-transmissible virus that typically presents
asymptomatically in healthy individuals but can cause severe clinical complications in
vulnerable patients such as pregnant women, immunocompromised individuals and patients
with chronic anemia. This review aims to collect the current literature on the epidemiology,
transmission risks, and mitigation strategies for B19V in blood and plasma-derived
medicinal products.

Materials and Methods

This study has been conducted as an analytical review, focusing on the collection, analysis,
and synthesis of information regarding Parvovirus B19, its modes of transmission, risks for
high-risk groups, and existing strategies to reduce the likelihood of transmission throught
blood and plasma-derived products while enhancing the safety of patients and at-risk
individuals. In this research, 72 articles were extracted and examined from databases
including pubmed, Scopus, Science Direct, and Google Scholar using relevant keywords.
Results

The findings indicate that although the transmission of Parvovirus B19 through blood is
rare and typically asymptomatic and self-limiting in healthy individuals, it can pose serious
threats in high-risk patients. Methods such as molecular screening (NAT), nanofiltration,
and chromatography play a significant role in reducing the risk of transmission.
Additionally, adopting a high-risk patient approach and enhancing physicians' awareness
regarding the potential for Parvovirus B19 infection are other effective strategies for
improving safety.

Conclusions

Despite the relative safety of Parvovirus B19 for the general population, it is essential to
pay special attention to high-risk groups in blood transfusion policy-making. The targeted
use of screening methods in blood and plasma collection, virus removal techniques in the
production of plasma-derived products, and training of healthcare personnel can effectively
enhance the safety of blood and plasma-derived products for these groups.

Key words: Parvovirus B19, Blood Transfusion, Plasma

Copyright © 2025 Journal of Iranian Blood Transfusion, Published by Blood Transfusion Research Center.
This work is licensed under a Creative Common Attribution-Non Commercial 4.0 International license.

YYA



https://orcid.org/0000-0001-9318-3448
https://orcid.org/0009-0003-7052-3050

(YYA-YEV) VB % 50l ¥ o,lad YY 690

Crkd

992,

Sy dlie

Lowdy 31 Giio 51000 59T 3 g (493 wanj Lo las 9 oyl Jlows 1 Badlxo 8 Sy g
(B19V) B19 (w9 993L 1y 4

’:5;:““?' o] 0w ‘r‘_;:...‘;o Cloludlyan Lo 46 st slowsl ¢ r‘sllgjjl.:,)j ‘ "5;1‘»/)9"5;&:3/, st
Ol = ol = oo JUil b (a3 5 (2590l o Ao - 95 Ji| Slikon 5 50 Jlsbil - sagisSTySTa)ls PID -
Olrl = 8 - 093 JBSl b (stagh 5 Bgel (o anto - (93 sl Slaiod S e - (s0g35STsS Lo 16 PAD Y

Olnl= Ol = 09 JEs! b (caagh g (ob5eel (Jle b = 93 JUil Sligios 35 e - alialejl pgle wlis IS Y

O dualeiy

S g il

& ol Loudly 5l gtee slood,18 5 095 sk 5| JUl B slocmang 5 (S BI9 Gugnsnsk
oAl b ohles lojl oy aiile Jlas y (slbeg,S 50 Lol wdlige cudle (g0s Ygane plluw Sl 81 5o
alllas ool Bun 39 gur Glly B)loe 4 e Wisiion eie slaisTeS 4 Dk 5 (e
g1 sy oliles )3 O 5l Friwe slwesysl,8 g (193 Brae (el Sl

bosig;s 99150

Dbl 3ol g Sl w5 ,910,5  of 35505 5 Conl o0 plonl (Ll (55900 g0 41 dalllas
&lx dgzrge slo,5ol, 5 ks sloog,S (sl Slyblie (o] JU! (slagsby, B9 95995k o5l
S g ohilan sreal GhalEl g Loudly 5 Gritie sloodygl 3 g 93 o 3l JUimil Jless! Grals
« Scopus « Pubmed (slaolSsly 5l allin YY ((guadS” o \F5lg 5l oolazul b aalllae oyl jo aily go yhas
A gy g gl 5wl Google Scholar ¢ Science Direct

b4t

09 epdlio 813 50 5 06 (9> Gyl 5l BI9 (wynge)ly JUl 4z 145 wimsiee plas laaidly
Cloe Wilgs go oty olylens ;0 Lol )l loys & 5L Vgoms 5 Consl 0digd dgaome 355 ¢ ddle
Sl plegS 5 gl iilidsil (NAT) J5Sge (68058 aiile (ala ity a5 slowl lowisSapugs
BT a8l g jladn ollew 8,50, 3551 imizee yls JUKl Jlas (2ol 50 g5 S
g (gesl Gl 8 Se slaylSely Koo 5l BI9 (egpggly Cigie Jleiol o)bys oS35
g g

S

2 S p oy, S 4 ohg 42g pde paes sl BI9 (ugngs)l o g Sl o S92 b
5 09> Soleez 5Tt slaghy, 5l wiedan soliul Cusl (53950 o3 JUEHI (5T Cunlons
wlgise Gl oI5 (Bigel 5 Lewdly 5l Grtie SYgame adsi ;0 ugny Bd> slagdy; dewdl
023 Sl 5 550 o s ooy S (ol sl I Lowidly 5l e sloosj9l 3 5 (195 (5ot

Lowsdly «cy95 JUsl ¢ BI9 g 299y 2subels ol

VECEYN sl o s
VECIPIVE: Sl

d - http://dx.doi.org/10.61882/bloodj.22.3.238

Vasheghani Farahani A, Zeinali F,
Elahifard A, Dashti H.S, Hosseini S.A. The
Protective Approaches for High-Risk
Patients Requiring Blood and Plasma-
Derived Products Against Parvovirus. J
Iran Blood Transfus. 2025: 22 (3): 238-247

Loy

Slidss 35 Lol . glasly Je o
b g shygel o dunge— e Jlas!
Olrl- ol - s> Jsil b
VESEONVOV 1 sy Gykio
avasheghani@tmi.ac.ir

yya



https://orcid.org/0000-0001-9318-3448
https://orcid.org/0009-0003-7052-3050

a5 Slalp ay e

B19 w5399,k slp o sy ohlew 5l clbdlow

O Samg il Sleiey adobe Cogie e b pgo
Sghe (uized g Sl (gt GiladsS Jore &S AS s
Wb )l jop wge Sl (See 3, gr0 (sla b
Olyme am as w0, 8 (B olw )l g (SeS S e
AOF) 09 o0 S (i Gugyien

s A )1 8,8l s iz om BLOV cigie
S g (e slo (93 05 A Mie lew 3 g v
OF-18) ool SU ez wilgh go o ool )] Loy aiilo
9 09 oS Olxd 5 @b 5l B9 (g gyl JUS!
IOl S sk 5l ez es (s slres sl
ol JUEsT ol (n Saald 5 o St 4l (V) el
o=l amg L OAY ) ol (oudis Sl i o9 29
Ol 4 (5995 ol po 3,8l Sl (6 by (LA e
IgM (slaisoly T cagzlye 5| g g oo 038l] o
ols 438 o 5l cisae oo, Slis lsie 419G
L oolss 5l o 39, VE U Ve Yoona IgM il Ll
losr (Bl (i 5o olo wiz (sl g 0t jalls (g n
Do L g 035 (plulids BB w4 a0l 5, 51196
Ly g e 03 (el Wil oo 9 Wil oo (Sb (SYsbo
L 0,8 agalae aile oaiwo )Lis 196G vezg 0,9 w2l
(Y)) el B19V

JLw & 5 o508 51T L a5 ols las (glasllas
Sialydl b aS b s s BIOV ale ool 5T ol
Wlos AL 0 5LsosS 10 b o Gl liee ool e
Al A L - llymgs 4o 5 03l oo ol 5T 1Y)
Wlo YA LY YLLE 5 0 o, o0 IYF & 03, oy
Oodl J3 (YY) e BLOV ale gob 5T ol s 74
ade bygol ool wll VA-YVA lls> s 5l om0 #2150
51 6ok 9o g G5 45 el asis L5 B1OV
(S ek A cculosls #,y (SoeS lhe jo lacdgas
s 5o oladl o Al YA L VA YLLS 5 51 7 VY)Y
Sl 155 cyesl (ANLI-B1OV-1gG ol ) B9V
(OY)

05> o auSTlaal 51 7YY sga aSul (18,5 a5 o b
B1OV ale ool i ol)ls L3 cisie Lo 4 slodl o
wlgob il ol w8l a5 B aSTanl saile Bl cwitwn
ol Cighe aS > o] 5l as,lo )18 Coghe a5 ime yo
(OYLS )3 50 059 4) Sl Cadle yga il
9 S jlo jall 4 clél i 93 B aS Tl
Sloe G5B el 4 slee Gl nby

YE.

g
VAVE Jlw )3 ) (e dsl (BIOV) B19 g 99,
5255 maps DNA S, BIOV (1) ot ololis
d ) S ] o g2lS g OO« -
gy el 0ol LSS Ol sl 5o AliSie i)
LY ey aS Jo 0wl L Glez ol 50 )
S Ay 09 ge 28l Syl 5 gyl 50 0aiSTyy &5 4,
31 Egns U 31 0 5 Jloud 50 Btes ¥ (eighy s o0
VA 290> 50 6, hd b idey 9 (swgng « BIOV A(T)
0051 1) oo slos o5 g o2l () ol yiogili YO
(305255) P s> 09,5 (55T lag] a2 a5 S (o
L ebdsw soloi o,lg BIOV a x> S1.(F) o)l 35>
5 o9y eSS L adse Cighe Sy pd o Pl
st gladske ;o Laid gan Jud slo ey g JeSis
o35l Jsbows jomyml an yomie 5 0 m0 0 &) S )
(B) 9 o0

Seadle 900 BIOV I b slacigie I ()b

Sgd> l_> lec\.';..i));ﬁ

e wiile polaisl 8 b Gias ol b aid |y ais
2lgs oo BIOV 0isls o ol Lades,s b 15ilglasT ass
Lot )l pls any LS55 50 gud> Sligtn b g)les S &
(F) il Lo o ooy (5)len b pooniSiny]

Shsslas s (g )0 o sl @ mte ol isas
o 097eS Seml 05dioe (sl slsle iy
5 Gilmdsr Dae ol5eS ady dn Cl (S b Jolu
S9= e Co Silea b mslSgen jlaie jatie Ghals
308 Slodghe 039, VT + 0ga> see Jobo Lo 4 .V A)
Shlow ;o BIOV cisie Jds 4 ol So30S 055
U e ol Ll Comg il (niSilr 5 odgi a5
LAY ) cel oo (5,155 (69905we 5 )lan s 5 el
slassreS 4 pldlie aile Shlew o (Jls (nl
slasho Vb o5 L &S ShgmglSgen b Stdson
B sl g odsi an Sl walazlse (5> 508
Do oligS adgi wl Bl 1l jo 5)ls 0e2g Se (sl Jelw
=il ol 4 i Wisi e BIOV 5 56 (g3l
o 4 (S955 slm g9 (s 45 3gh Sadl]
XQRD T

29 BIOV a_de gols sl a8l as lo )b b5 50
o Sz Bkl Wl oo Coghe s (el 8 A
3k Jol aale amwys JLasl ol ot Jite (i
aale dw ;0. (VY) 06 iz a4 e Cenl S



\F-F ).A.al) s O)LQ..':) Y 0,98

<

@l gle jgiS jo  blags

Ll

aS 5l 892 g gy 5o adlae o ol Jb o
5 BIOV cogie by pgal o Solatns j5-b 4y
2 dle ol Lacilb oo,S cwyp 1) 9> B aSlanl
el cigae e B aSlasl asle Wl o8l 51 6 L
39 molaitl pé b cds (@Dle L LS b codle (g0
SLaisie as, 45 5,5 3 i il A s
e 4 g 3bb wliwe 10 e BasSTaal o B19V
40 BIOVa M 53 BosSlaal 51 o bws (Lo
aalym e glaal 4 e o b (WD AW O s
(YA-YY) oo

149+ a0 ,0 BIOV ciigac o)lg o udgl a > 5
Sloladl 59 o b yeiS 51 (slows o Lol el oals (3158
Gk 5l mans cnl Jlesl JU) 5l 65 sl sl 0¥
FY) ceol oaid Skl glaal slaaxly 5l e Y game
,LS 4 B19V Lyl !y |, Haemagglutination Assay
Sogy Lo Yoo A J—u 0 iy S a8 8
o2l Chemiluminescent Enzyme Immunoassay
L oBacslaal o Sb,e Yoor Jlo 5l oLl o ol o
ol o as S oo ploul NAT o ile JoSUge slo o,
WDl oo pll ails jaiS o Boes a5 G0 gy (TA)
ey O 5l o glo gl 3 5 55 sl (b,
50 el o351 18 FaiS Bl o j0 Cighe Has b))
ool Gsl_QOO)QT)B )l Leﬁ.u c).la?).s O‘)S‘ (_glj.w ‘U"’ﬁ) w‘
Silasls B1OV 05 196G aie ool atsnds olo i
wiile JsSlge slasby, 5l plall aile aysts” 51 (550 50
6‘—‘“0)5];5 9 u9_> Ceodw 6JL_:))‘ 6‘)" NAT u,uLo)T
)| S/g_w u"ﬁ) U‘—" 3o 09_.«4:(5‘0 ool ‘_j )‘ M
Olosae u*"—“" = (\NC\) 09_«»‘54 oolai_ul Lmoo)ﬂ)é
YT LAY Sl ol o pledl ciilage wlolis
0ais yo,3S BLOV an SeSine Chgas | (69,90 g2
Jlw ;0 9B19 Cgie 050 cdn YT Lo jo .l

YT

lo—al QP 56)LQ...| ua.ou..._' O Sl uio.n 005.‘—‘ J‘)S‘
3529 s> G,k 5l BIOV Jnl Jlis! s jo oS
d_:).]o )‘ Lo_w)L 3O U¥9—9 DNA ol U"‘ 5o as ‘0)‘\5
alys olwls b6 (NAT) SalS g ol sla iole ;]
(OYF Y0) 09

J= Lowdly 51 e slooo sl 8 a5k 51 og g !
) b aidbioe 7y Ghlew slaeg 57 50
gty 3 SYgazme ul adgs adglosle plore 4 Lewdly
slasls az g )9 (womy (l ileJlsd e 5 B3>
adsi 0 (VP YY) el ad 3 )8 Loo mhaw (o ()l
Slagssy Jsere 5b a Lodly 5l Grte sloos 51,8
)IJ._g oola__ul Sy9—0 L—-‘bu’-’jj’j 6)L_MJL&9)~C 9 Bi>
o5 4o Loty (I BIOV (g rms 0)9 )3 20,5 o
OF TA) wilosls lias cmlin cisn 31 B3> sloos,
BI19V g,y ol @ (g in a9l sl slrans o
Sl lmopaly ol 5 (loadly slwos 518 50
5ol 50 595 (Jl cpl b sl ooy o> o1 S
5 2990 SIS oLelid ;3 Wl ge 39290 lie ol
ol 5l Bas wiS ] ege s el slaslpiing &)
51 giies slaos 91,8 g 95 b pae o) ) asllae
g b3 e 50 o

g9 § 3o
el 5 (559 aalllas SOy &0 4 adlis oyl
Gedli 5 Jelo vp910)5 p ol 55508 g el 00l (b
JUE! slahy, ¢ B19 (g 5999)k 0)by0 99250 DML
S5rge Lo 5ol 5yl glaog S (sl Skl o]
3 Gmie slaos,sld 5 09 b 5l JUisil S sl

Sy Lol
e oele glie wiepllas j950 4y il CJlas
GLaolly 5o 6ods Yo YF B VAVD sloJlo s o0l
Google Scholar 4 Science Direct . Scopus « pubmed
Diloads 5,910,551, Sewl
g2 ) 9,lse Jols aslllas (pl 4 mlie 95,5 sl lne
(Peer-reviewed) Los j5,0 b ol ®
L SOiedgmeanl slwmools glyls sloasllas @
B1OV Jlsl b s e aKik;]



a5 Slalp ay e

B19 w5399,k slp o sy ohlew 5l clbdlow

Ol ;0 B19 99)l (g rms E9b )0 otz
gl &y 4 g b Ay 10 sdmlie Y+ YTV VE
S P INOUSRRIIUt SRR J I N ESURRVINA 71 JPVROICN
s Sy oaiaslad a8 ol &)l Jad j0 pond
ol pgid leadl ol il ax g LB S 5glgensy]
sl oty anly o NIL e slas paly coyli o 5580
5 Ololig olosl o5 atile iyl (glaog 3 51 clablore
() o5li oo i o Sooul (i llo )y Le

Saeken A 31 i o U s (5,50 aslllan o
L YA slagbo ) LGl 5 L)l 5l ey sl
@S 2los S (s 2 [, BLO g g g9 g, (V- VY
5902 % SR YT (38l sall Lyg )l ams oo L
5 B yel ) 052 Ug S (6 S aen 5l L8 &y o e
Lyl 5l a8 il & 0T ot Lol o saslice _oiyl33l i,
(F0) o9

EEA) Ls)| assbsil giae 1525 &Y+ YF s ls 5l
oyl U o |, BIOV e olss il
o=l edilos,S 3,155 (EpiPulse) Ls )l Soae slas Lo
olosgy Yo VE lgl g VoYY 515l o Bocas Lo s I8
(£9)

u,—zl—z.})‘ "L'J-:-.’.li." anal> pgac ;0 Mol Has EATERY
azan Ve sl S 0 ol by lp s Ll sl ouds
5 ool o Ly 813 sl 5 Mgt b ol " 50
25 el oad ) Mawgie” (eje g5 sl len:
o 5l woad angd Sl bl bl 457 515 00l
2l 5 oits oy b Lyl 8 4y s Lol Lol
WS ey oS 5 Bam 09,5 (slagtigal 5 Sl yedlbl
L BLOV cighe JUinil aus, oo 5 4y (FF) ol o
= elagyl sleyeiS glaosls il job sloasay s>
Les Lol 5o eJloe (lyie 405 (oo 90 1) £9090 (2
Gl 00 5,5 VoYY B VA5 clo Jlo iy 0,90 <S5
YAV LAY sl o s 69,50 o Gledl jo g
(Y FA) el ot s |55

Coigie sl o9 pEaSTael Solatun Giule]
YL el Ldly clalanl o S ¢ LS s BV
L o9 Ssie &j90 )3 (Jlo (ul b o)l (G020
S os,gl B L e oaSTanl G jo Cdsae wol
o glaaaly (o yme o 45 (ol 8l Ay Wl e
slaglon L ghlow ol gl aiile s (b
ol el b oll g o SlgiaglSen b (oo Sitgen

Y¥Y

a5 lsme ) 5l S gt Lol el 3155 50 90 Yo
wodle du 000 K e e GBaS el o 4 Jlal
Slaasly G 5 BLOV JUi 5l oy 5155 gt
o gl K25 s 5l g9 QBASEdL 0 4 gloal
s ay ol (F0) el oot asl) LT el
b Sl Ll ol solug, BIOV slacigie v oo
RSVCIN N PP NI YR PRI
Sloosls iz od s i o 428,50l wlae S5
Serious Hazard of Transfusion a_ eo_i i,l3-5
o S e Slatdy and 3 Gl 5l QLIS s (SHOT)
S 5l U oz 2)le 5l 0550 S oS a5 (s 5k
G5 ol sl 4 Y18 51298 la L pm BLOV
(Fe FY) el ons

VA e ) s ogills olFauSTanl 17y L i
20 Al 4o g aidl e BIOV alde gob ool w8l Sl
4o azgi b g aiies wla> BIOV o glacisie o,
a8 5 0ol Ll YLLS 5 s BLOV slacisas a5 oy
si=db @dle Ygons BLOV 4 Mios SowsSTanl cigd o
9 9 (93 Lot 40 Az gs BB Sl i b pasiee
@boled gy ol lhais (95 laal 4 slxe cnl e
2o L amolia o Ss5 slwes,sl, o DNA B1OV
CHIVaile 55 Uil 3, b 51 Jlis] L5 (sl os s
(Y2) a3l so 5 o HBV g HCV

e ol s el 9l sloed 518 &y (g s
0SB 2)50 45w le ol lo 5> (2ot
I etlag Gl plosle wiile (Jedli slaglojls
B0) el as 5

e Sllasl . B1OV slacisic 5l s ol (sl
5l ookl L B1OV (6,802 «oplh 5o riel oo slgidey
s> 9955 51 b 05800 plnil aslidslBlon (tales]
35 555k Lol 3l 4 Yl (ps S b ol
AL Lacisae onl 5l s S olr sl sy e
5J oslizl L DNA B19V ¢l s oy55 o aiSTanl 03 s

Lo g se 5l 5 alys oo LS ol .ol NAT

Ol 50 a5 w0l plal (S o5S ol jo (g3lwo 33)
g ge S 5 o2 LNAT (6,501 ol bl (poir
S (sl (B Sl 050 6T slogyges]
2 (NAT) Jss0 6,50 ¢ 5l oolaul b glasilas ;o
il a3 5 laal aaken Y Sl i 5,



\F-F ).A.al) s O)LQ..':) Y 0,98

<

(F) DV-00) arsl Sssll

Lol 1 Giion slog )l o529 42 9 SC3elom slag)lo
JrS L oleys gz 5l 990 (bl slag)ls 552
Bigys0 sled 4 Sl 00S wags slagslew 5l ks
3o ol 5l g te sLmos sl 5 Cosdlus (BF)
Al oo Lag ls () 5l osliiwl cz b SIS (n St
(ol oSl 3—3s olseil ol glaa syl s
5 B> glaanld 5 Leodly 5 5% 6,808 sloptalej]
ol s il 8 S Sl g5 (sl Jleb
Q) wil oo DY guazs oyl

sloatigie JUiLl o (e (olah)liF 4038 )
oo e Losdly 5l 5ie gloos sl 8 3,k 5l BIOV
Olosbw «s3)l3e iz o 5 6 St ln OA) Sl
= DNA BLOV 2Lsj1 plonil sumie <YL (g5l 5 13
Sy stlomdly (sl mly Ly st oronss Lol 55,
ol b el 05,5 aogi |, YL (gl ool
V-TIUML 5l onls B1OV DNA el o Josll s
2 ke Sl plee any lade (4 S g, 5108
oat asd S e )3 (Vb gl ead pead lalendly
(YP) el

Plasma Protein ) PPTA ¢ g, asolol ansSle 8
&l 1, Vo ¥ IU/ML 5l=e o> (therapeutics association
Lo ,gl 8 aJgs 1o solaiwl 550 ole—wdl by L5
145 Sl 555 UL wlen,S ppad Lowdly 5l 5ie
Sl SVl 30 335 s s sl L 928 | (6 o
Ui 890 53 (omadeie SLl3l 5 Lalss 55i st
(0%) 5 5 0929wy g oyl

o=l BLOV ol b g (oS5 sla Shy J=do @
o siladld zé sln oS lasnld &b 5l Gesng
4 05)0 5 4 lawdly slrodysl8 wdsi ;o b g
o eoml ogdle 9B oo JUb et b Bl jeS S
SFaiSlaal Lo o BIOV g, 35 DNA go s Lo
S o Y (g g, L (plaal sty SG 0959 (09>
(oY sl— (Plasma Pool) oo apors (glo—wdly
5ot gwems slalewdly 008 Sodl cel wilg o
45 Sloj nlpln 00,5 plaal aaly s (nos
&S slewdly SSBo)ly alejl o (alsal slaaxl
Slacss 8, S 3l g o 00gd] Ll (g co 0a
3,18 3525 (Plasma Pool) ooy aezxi slawsdly 31 g0b5
(V) clls valgs o jo gobj golaidl )b oS

Y¥Y

(FR) 59 Jicia
Juast gk sl JLast LB slamg g b S5
B19V L acisic « HBV 5 HCV (HIV ozl 1y5 5
JUil U o Jlie olgie 4 aigd olays s 4 il oo
IVIG o,51,3 g2 L Ly s (55 50,8 slaJske
) BLOV slacisae cBlse 5l golay e oy o
HIV 9 HCV . HBV su_»‘ — 09)LC .Q)J (SJJLM
PERESRNE R AU O NIV WP XYV,
&l pdad 5 b 5 boes BIOV a5 JLs o wig5
o aus el o 5l AV sga > Lol 09 co Joiine pudis
S ol s ol Gl 4 S S 055
OB asSlanl wgas o, 2 le las S,
B1OV coishe Jlaiml s Cons Sa5 oBT il
o Lz ol lo )l b aile sy sloog,S .ol
3 o 92l o ) o 55 b et 5 (st
5 asl Ll cod BLOV cugis widle L 5l e5 Uil
ol 5 BIOV. (sl NAT (6,18 olonil iz
(V) 525 )13 axg 8590 Wlgs o0 Lo
sl— NAT uw.al_A)T &l = o—“"’Uf‘ - Al plxdl
el glass 45 B19 (B1OV) usmssls slolis

aS ol (LS regiy ol mls (85 13 g 05
G2,k I BIOV cosie 3 90 S JUH 5l 6 5 ol sl
el oY Aiie g0 P e S > (slees g8
b dnalie ) Lol oy oo )5 0 g JiB o3, ol dizyo
(o> JBl o5 10 e (seul o jlaibisl Ml e
o=l bl acwl oot b5l Jau8 BB osgaze o
51 aiedan ooliul 45 a5s,S Vol ik daazily
Ohlew am 4 olaod,gl 5 gl ohgas « NAT islejl
Gl b b (el o slyls o8l assile) jlas 5y
Oml il ihie 5 pdanrss Wi oo el oo (oLt
o auge 3288 oboj)l Coeal (B by aslllas
38 05T 93 il (6 5 el 5o (Il @lin
Y0)
Sl e sLoo Sy, 5l (S e ol 80 S0,
50l 3 Fie lmos sl g 55 plsd 5l e biblr
3 o9y ol DM Sl 59 5l 6T ol iz ea
lmosd,gl 80, Sy, ol 5o aibige 1 hasp len
9 W= oo ool ;a1 od Glilen o L SeSiine
23 45 S (o0 8L 0 (glwod9] 3 Lo jlas Lo



a5 Slalp ay e

B19 w5399,k slp o sy ohlew 5l clbdlow

Sgamo g ;00 (glewdly SVgazme & )b 5l (g JUi]
5 Sl Pleg S wle i Loy, woul
ooy Bd> 0 LS g J5e sla by, 5l gl sl
2 ey o=l Juilas (Shhs 4 azei bt
B oRg 4z g 990 09,5 (nl Sl p3Y sl Jlas ol 4
03,5058 Cedw Slas as Sl g, sl eolaiwl 06,8
el 5550 0551 @l 8 1) ol )lons 09,5 nl 3l 99
95 03> RS i e skt a iz
Sleslaiwl c pdycawl 09,5 5l cdadlors 5 g o] Slaiio

D9 oo dpog Hlaz e 0,803,

docgogazo

el Grgal conl oo S 0 aslllae (nl 4z 5
5 BI9 (mgnge)ln J8 sba Bl g JLinil g
L Ll oo sl Lmdly it n 5 g (glaos gl 3
ERXUDN I A TP QRGN [ W S PONS S I 7 SLPR PR WE Y
5 Sia_dF slaadlae ) aslitul o5 o leSll
oS el o ) el ilie gloygiS Lo (gla s lsS
Lnesls e 15,808 slnginy s )l 5
0% L Sl Sl 5 a8 sloplis
39y 4o g oo (gloools ladd (age anil anils cglas
asile YU gos glylo b aelyo o5 slo,0iS 5l (5l 5]
rlye iy b Sler s 1, gl 5 pypmas i
Sl o

Sl 09290 @lin y950 p (Fre axlllan (pl Gz pa
5 il e ,Sioay] sla Ll b lase (slaools 23l
Saslamz rt e Syl glaaslllas pll o5, o
Sl pmmie Sojglgeenl (b by adgl slaosls
9 09 el Slaculow S99 laaidly (o Lol
D9 s dros alewdy laossl 3

“e

S b ausi

1= B19 (g9 (o 392 hS (0 092 L
33 b Loy S aof g d gl e, pyse
stedan ool el (6955 95 JU (6,58 el
oy 5 055 Gsla—ez 5o 68,8 Loy,
3 et Y gaze adgi ;0 (wg g SISl by,
5 095 el wlgie lays 0LST (il 5 Lamudly
a5k Loy S ol (6l 1 el 5l e (slaos o1 13
D yiali8l 6,55

YFF

lagbs; 5l lemadly 5l Gt sloos gl 8 o ts ,o
99 45 Wgd oo odliiwl (ygrwl gl 5 (S5 giles,S
“FY) 95900 slet A Joud LB 5 cnlis Ba> )
i Sl g a8 )S I8 (o lisl 0 )90 o 3yl (P
adsi Jomame coils LIt 4les oo alond ools olis
52 sl 0Bl s o5 elie sial Sl e
DY gmaze ddgi (b wgng B 50 by, (0 S5 )
s EMCV  HAV s iile S>55 (6l g s -cansl Loy
Low ¢LRFs] wgis oo Bi> 4zs5 JB ,5b 4 PPV
Ve o Y/# 9> FIV  FIY 5 5 4 (Reduction Factors
aS ol 0529 oo i )lS e (FO-FY)[wios log
Jb =2 (Sl oleys wss (55 yob 4 BIOV
(FF-FA) 5955 oo

DNA (sl p5aslanl 6,808 1 ogdle (alplsy
2l b Lag s B3> Ly (sl Jlsb i < BIOV
ale SLeladl g e plowl Ludly Sl e o Jgs
5 Ol iledgil (ol PH lesliiul (gl gily
(5 F) wilosgy 50 BIOV i jo 3l Sileg S

il Ladly 5l 3o (slmosjgl b 0 dgi slo s,
P Lageg g Sdm aiylp jo wilyi oo (3,5 5ileg S
omos) s al33l pelaie 4y 4l (BT Y YY) ansl
3l oa gy LoDl 51 3i—iin (slmod gl ,8
9 B> 50 JoSe D90 4 a5 by, 5l (slasgeone
VY V) 9 ooliiul aiied 5o ogs (65l Jled

e
Sl ST el i 3y b 5 B1OV Uizl Lol o,
Sy g 00t azlye wg g ml b og> (S Job yo
Cadghe M oy ol ale 1 el 5 g0l ]
A s oM Lol an Uy g coadle 90 Yoaso
oialo3] plaz sl st ;5T o ol oo 15T Las]
Sybas sl 053 el sleasly s, L2
sl Jolis 09,5 aw Jl (pl b s ol b
=S Oz g el i o Ly o3l
Ohlass Aiwd 10 eVl aiile ol g (poje b So>
30 B1OV 4 oogll slos gl ,8 il yo 5 a5)ls 18 Jlas
1 il s 08 sl gam o)lse wilgs e Loy
2 Lyl anolxil gae gloysisS o jlas b)) (3,15
35S ole o3l jo s e Yo VT ol seusl
Jleml az  Slccul ool (3,158 lawgie oz ol 8l



\F-F ).A.al) s O)LQ..':) Y 0,98

<

Wi ol sl g Gialpg (2K
‘LILQA 4...‘5‘ u.u)li.‘ 9 Libo.)‘.) 5)5]éo.‘> \5)3 QSQ’” ;Lo...u‘

allie adgl (5,15 5 bools (5,9laes 1 ctis Sloludlasan

Jlae C\..Jsl uq)liu 9 osls 6)5189 LSA-HM} wu.a‘ 0duw

13-

References:

Cossart Y, Cant B, Field A, Widdows D.
Parvovirus-like particles in human sera. Lancet
1975; 305(7898): 72-3. [DOI:10.1016/S0140-
6736(75)91074-0] [PMID]

Blumel J, Burger R, Drosten C, Groner A,
Gurtler L, Heiden M, et al. Parvovirus B19-
revised. Transfus Med Hemother 2010; 37(6):
339-50. [DOI:10.1159/000322190] [PMID] []
Servant-Delmas A, Lefrere JJ, Morinet F, Pillet
S. Advances in human B19 erythrovirus biology.
J Virol 2010; 84(19): 9658-65.
[DOI:10.1128/JV1.00684-10] [PMID] []

Brown KE, Anderson SM, Young NS.
Erythrocyte P antigen: cellular receptor for B19
parvovirus. Science 1993; 262(5130): 114-7.
[DOI:10.1126/science.8211117] [PMID]
Saikawa T, Anderson S, Momoeda M, Kajigaya
S, Young NS. Neutralizing linear epitopes of
B19 parvovirus cluster in the VP1 unique and
VP1-VP2 junction regions. J Virol 1993; 67(6):
3004-9. [DOI:10.1128/jvi.67.6.3004-3009.1993]
[PMID] []

Anderson MJ, Jones SE, Fisher-Hoch SP, Lewis
E, Hall SM, Bartlett CL, et al. Human
parvovirus, the cause of erythema infectiosum
(fifth disease)? Lancet 1983; 1(8338): 1378.
[DOI:10.1016/S0140-6736(83)92152-9] [PMID]
Potter C, Potter A, Hatton C, Chapel H,
Anderson M, Pattison J, et al. Variation of
erythroid and myeloid precursors in the marrow
and peripheral blood of volunteer subjects
infected with human parvovirus (B19). J Clin
Invest 1987, 79(5): 1486-92.
[DOI:10.1172/3C1112978] [PMID] []

Osaki M, Matsubara K, lwasaki T, Kurata T,
Nigami H, Harigaya H, et al. Severe aplastic
anemia associated with human parvovirus B19
infection in a patient without underlying disease.
Ann Hematol 1999; 78(2): 83-6.
[DOI:10.1007/s002770050477] [PMID]

Qian X, Zhang G, Jiao X, Zheng Y, Cao Y, Xu
D, Chen C. Aplastic anaemia associated with
parvovirus B19 infection. Arch Dis Child 2002;
87(5): 436-7. [DOI:10.1136/adc.87.5.436]
[PMID] []

Ideguchi H, Ohno S, Ishigatsubo Y. A case of
pure red cell aplasia and systemic lupus
erythematosus caused by human parvovirus B19
infection. Rheumatol Int 2007; 27(4): 411-4.
[DOI:10.1007/500296-006-0227-z] [PMID]
Young NS, Brown KE. Parvovirus B19. N Engl J
Med 2004; 350(6): 586-97.
[DOI:10.1056/NEJMra030840] [PMID]
Hayakawa H, Tara M, Niina K, Osame M. A
clinical study of adult human parvovirus B19
infection. Intern Med 2002; 41(4): 295-9.
[DOI:10.2169/internalmedicine.41.295] [PMID]
Anderson M, Higgins P, Davis L, Willman J,
Jones S, Kidd I, et al. Experimental parvoviral

Y¥o

Ol du g i

‘5)51('_02 dalllas kr>|).l¢ @L(b‘)s @Ln_w‘j le.c S

Alae ol 0l g Gialpg (o) K daosls

Laodls 5y5laox walllas > )b : s L5 2Ss

14-

15-

16-

17-

18-

19-

21-

22-

23-

24-

infection in humans. J Infect Dis 1985; 152(2):
257-65. [DOI:10.1093/infdis/152.2.257] [PMID]
Zakrzewska K, Arvia R, Bua G, Margheri F,
Gallinella G. Parvovirus B19: Insights and
implication for pathogenesis, prevention and
therapy. Aspects of Molecular Medicine 2023; 1:
100007. [DOI:10.1016/j.amolm.2023.100007]

Florea AV, lonescu DN, Melhem MF.
Parvovirus B19 infection in the
immunocompromised host. Arch Pathol Lab
Med 2007; 131(5): 799-804.

[DOI:10.5858/2007-131-799-PBIITI] [PMID]
Chen CC, Chen CS, Wang WY, Ma JS, Shu HF,
Fan FS. Parvovirus B19 infection presenting
with severe erythroid aplastic crisis during
pregnancy in a woman with autoimmune
hemolytic anemia and alpha-thalassemia trait: a
case report. J Med Case Rep 2015; 9: 58.
[DOI:10.1186/513256-015-0542-7] [PMID] []
Dittmer FP, Guimardes CdM, Peixoto AB,
Pontes KFM, Bonasoni MP, Tonni G, et al.
Parvovirus B19 infection and pregnancy: review
of the current knowledge. J Pers Med 2024;
14(2): 139. [DOI:10.3390/jpm14020139]
[PMID] []

Xiong YQ, Tan J, Liu YM, He Q, Li L, Zou K,
et al. The risk of maternal parvovirus B19
infection during pregnancy on fetal loss and fetal
hydrops: A systematic review and meta-analysis.
J Clin Virol 2019; 114: 12-20.
[DOI:10.1016/j.jcv.2019.03.004] [PMID]

Servey JT, Reamy BV, Hodge J. Clinical
presentations of parvovirus B19 infection. Am
Fam Physician 2007; 75(3): 373-6.

Kishore J, Kishore D. Clinical impact &
pathogenic mechanisms of human parvovirus
B19: a multiorgan disease inflictor incognito.
Indian J Med Res 2018; 148(4): 373-84.
[DOI:10.4103/ijmr.1IMR_533 18] [PMID] []
Manaresi E, Gallinella G, Labate AM, Zucchelli
P, Zaccarelli D, Ambretti S, et al. Seroprevalence
of 1gG against conformational and linear capsid
antigens of parvovirus B19 in Italian blood
donors. Epidemiol Infect 2004; 132(5): 857-62.
[DOI:10.1017/S0950268804002389] [PMID] []
Anderson L, Tsou C, Parker R, Chorba T, Wulff
H, Tattersall P, et al. Detection of antibodies and
antigens of human parvovirus B19 by enzyme-
linked immunosorbent assay. J Clin Microbiol
1986; 24(4): 522-6. [DOI:10.1128/jcm.24.4.522-
526.1986] [PMID] []

Rohrer C, Gértner B, Sauerbrei A, Béhm S,
Hottentrager B, Raab U, et al. Seroprevalence of
parvovirus B19 in the German population.
Epidemiol Infect 2008; 136(11): 1564-75.
[DOI:10.1017/S0950268807009958] [PMID] []
Baylis SA, Chudy M, Blimel J, Pisani G,
Candotti D, José M, et al. Collaborative study to
establish a replacement World Health



https://doi.org/10.1016/S0140-6736(75)91074-0
https://doi.org/10.1016/S0140-6736(75)91074-0
https://www.ncbi.nlm.nih.gov/pubmed/46024
https://doi.org/10.1159/000322190
https://www.ncbi.nlm.nih.gov/pubmed/21483465
https://doi.org/10.1128/JVI.00684-10
https://www.ncbi.nlm.nih.gov/pubmed/20631151
https://doi.org/10.1126/science.8211117
https://www.ncbi.nlm.nih.gov/pubmed/8211117
https://doi.org/10.1128/jvi.67.6.3004-3009.1993
https://www.ncbi.nlm.nih.gov/pubmed/7684458
https://doi.org/10.1016/S0140-6736(83)92152-9
https://www.ncbi.nlm.nih.gov/pubmed/6134148
https://doi.org/10.1172/JCI112978
https://www.ncbi.nlm.nih.gov/pubmed/3033026
https://doi.org/10.1007/s002770050477
https://www.ncbi.nlm.nih.gov/pubmed/10089023
https://doi.org/10.1136/adc.87.5.436
https://www.ncbi.nlm.nih.gov/pubmed/12390927
https://doi.org/10.1007/s00296-006-0227-z
https://www.ncbi.nlm.nih.gov/pubmed/17028860
https://doi.org/10.1056/NEJMra030840
https://www.ncbi.nlm.nih.gov/pubmed/14762186
https://doi.org/10.2169/internalmedicine.41.295
https://www.ncbi.nlm.nih.gov/pubmed/11993790
https://doi.org/10.1093/infdis/152.2.257
https://www.ncbi.nlm.nih.gov/pubmed/2993431
https://doi.org/10.1016/j.amolm.2023.100007
https://doi.org/10.5858/2007-131-799-PBIITI
https://www.ncbi.nlm.nih.gov/pubmed/17488170
https://doi.org/10.1186/s13256-015-0542-7
https://www.ncbi.nlm.nih.gov/pubmed/25889935
https://doi.org/10.3390/jpm14020139
https://www.ncbi.nlm.nih.gov/pubmed/38392573
https://doi.org/10.1016/j.jcv.2019.03.004
https://www.ncbi.nlm.nih.gov/pubmed/30897374
https://doi.org/10.4103/ijmr.IJMR_533_18
https://www.ncbi.nlm.nih.gov/pubmed/30666000
https://doi.org/10.1017/S0950268804002389
https://www.ncbi.nlm.nih.gov/pubmed/15473148
https://doi.org/10.1128/jcm.24.4.522-526.1986
https://doi.org/10.1128/jcm.24.4.522-526.1986
https://www.ncbi.nlm.nih.gov/pubmed/3021807
https://doi.org/10.1017/S0950268807009958
https://www.ncbi.nlm.nih.gov/pubmed/18198003

e 5 s a2y e

B19 w9399,k ply 5o sy olilewy 5l cliblre

25-

26-

27-

28-

30-

31-

33-

34-

36-

Organization  International  Standard  for
parvovirus B19 DNA nucleic acid amplification
technology (NAT)-based assays. Vox San
2010; 98(3 Pt 2): 441-6. [DOI:10.1111/j.1423-
0410.2009.01288.x] [PMID]

Saldanha J, Lelie N, Yu M, Heath A; B19
Collaborative Study Group. Establishment of the
first World Health Organization International
Standard for human parvovirus B19 DNA
nucleic acid amplification techniques. Vox Sang
2002; 82(1): 24-31. [DOI:10.1046/].1423-
0410.2002.00132.x] [PMID]

Sun P, Jiang P, Liu Q, Zhang R, Wang Z, Cao H,
et al. Parvovirus B19 DNA and antibodies in
Chinese plasma donors, plasma pools and plasma
derivatives.  Peer]  2023; 11: e15698.
[DOI:10.7717/peerj.15698] [PMID] []

Williams S, Ratcliff J, Nguyen D, Simmonds P,
Harvala H, Group IS. Detection frequencies and
viral load distribution of parvovirus B19 DNA in
blood and plasma donations in England. Transfus
Med 2022; 32(5): 402-9.
[DOI:10.1111/tme.12893] [PMID] []

Marano G, Vaglio S, Pupella S, Facco G,
Calizzani G, Candura F, et al. Human Parvovirus
B19 and blood product safety: a tale of twenty
years of improvements. Blood Transfus 2014;
13(2): 184.

Juhl D, Hennig H. Parvovirus B19: what is the
relevance in transfusion medicine? Front Med
(Lausanne) 2018; 5: 4.
[DOI:10.3389/fmed.2018.00004] [PMID] []
Schennach H, Lanthaler AJ, Mayersbach P,
Ulmer H, Muell K, Schoenitzer D, et al. Human
parvovirus B19 detection in asymptomatic blood
donors: association with increased neopterin
concentrations. J Infect Dis 2002; 186(10): 1494-
7.[DOI:10.1086/344355] [PMID]

Juhl D, Steppat D, Gorg S, Hennig H. Parvovirus
b19 infections and blood counts in blood donors.
Transfus Med Hemother 2014; 41(1): 52-9.
[DOI:10.1159/000357650] [PMID] []

Chabo Byaene A, Kabututu ZP, Abou Rayia
DM, El-Sokkary MMA. The seroprevalence of
parvovirus B19 antibody in blood donors at the
National Blood Transfusion Center in Kinshasa.
J Med Virol 2020; 92(3): 288-94.
[DOI:10.1002/jmv.25613] [PMID]

Heegaard ED, Brown KE. Human parvovirus
B19. Clin Microbiol Rev 2002; 15(3): 485-505.
[DOI:10.1128/CMR.15.3.485-505.2002] [PMID]

I

Jia J, Ma Y, Zhao X, Guo Y, Huangfu C, Fang
C, et al. Prevalence of human parvovirus B19 in
Chinese plasma pools for manufacturing plasma
derivatives.  Virol J 2015; 12: 162
[DOI:10.1186/s12985-015-0396-z] [PMID] []
van Hoeven LR, Janssen MP, Lieshout-Krikke
RW, Molenaar-de Backer MW. An assessment
of the risk, cost-effectiveness, and perceived
benefits of anti-parvovirus B19 tested blood
products. Transfusion 2019; 59(7): 2352-60.
[DOI:10.1111/trf.15324] [PMID]

Soucie JM, De Staercke C, Monahan PE, Recht
M, Chitlur MB, Gruppo R, et al. Evidence for the
transmission of parvovirus B19 in patients with
bleeding disorders treated with plasma-derived
factor concentrates in the era of nucleic acid test
screening. Transfusion 2013; 53(6): 1217-25.

Y¥7

37-

38-

39-

40-

41-

42-

43-

44-

45-

46-

47-

[DOI:10.1111/j.1537-2995.2012.03907.X]
[PMID] []

Zanella A, Rossi F, Cesana C, Foresti A, Nador
F, Binda A, et al. Transfusion-transmitted human
parvovirus B19 infection in a thalassemic
patient. Transfusion 1995; 35(9): 769-72.
[DOI:10.1046/j.1537-
2995.1995.35996029163.x] [PMID]

Sakata H, Matsubayashi K, Ihara H, Sato S, Kato
T, Wakisaka A, et al. Impact of
chemiluminescent enzyme immunoassay

screening for human parvovirus B 19 antigen in J
apanese blood donors. Transfusion 2013;
53(10pt2):  2556-66.  [DOI:10.1111/j.1537-
2995.2012.03949.x] [PMID]

Schmidt M, Themann A, Drexler C, Bayer M,
Lanzer G, Menichetti E, et al. Blood donor
screening for parvovirus B19 in Germany and
Austria. Transfusion 2007; 47(10): 1775-82.
DOI:10.1111/j.1537-2995.2007.01443.x]
[PMID]

Bolton-Maggs PH. SHOT conference report
2016: serious hazards of transfusion-human
factors continue to cause most transfusion-
related incidents. Transfus Med 2016; 26(6):
401-5. [DOI:10.1111/tme.12380] [PMID]

Jia J, Zhang M, Ma Y, Zhang J. Human
parvovirus B19 research concerning the safety of
blood and plasma derivatives in China. Ann
Blood 2019; 4: 1-9.
[DOI:10.21037/a0b.2019.01.01]

Koppelman MH, Cuijpers HTM, Wessberg S,
Valkeajarvi A, Pichl L, Schottstedt V, et al.
Multicenter evaluation of a commercial
multiplex polymerase chain reaction test for
screening plasma donations for parvovirus B19
DNA and hepatitis A virus RNA. Transfusion
2012; 52(7): 1498-508. [DOI:10.1111/j.1537-
2995.2012.03705.x] [PMID]

Molenaar-de Backer MW, de Waal M, Sjerps
MC, Koppelman MH. Validation of new real-
time polymerase chain reaction assays for
detection of hepatitis A virus RNA and
parvovirus B19 DNA. Transfusion 2016; 56(2):
440-8. [DOI:10.1111/trf.13334] [PMID]

Guillet M, Bas A, Lacoste M, Ricard C, Visse C,
Barlet V, et al. New atypical epidemiological
profile of parvovirus B19 revealed by molecular
screening of blood donations, France, winter
2023/24. Euro Surveill 2024; 29(21): 2400253.
[DOI:10.2807/1560-
7917.ES.2024.29.21.2400253] []

Farcet MR, Karbiener M, Aberham C, Powers N,
Aue D, Kreil TR. Parvovirus B19 rebound
outbreak 2024 and implications for blood-and

plasma-product safety. Transfusion 2024;
64(12):  2218-21. [DOI:10.1111/trf.18032]
[PMID] []

European Center for Disease Prevention and
Control. Risks posed by reported increased
circulation of human parvovirus B19 in the
EU/EEA; 5 June 2024.

Narayan S, Poles D, Bellamy M, Spinks C,
Mistry H, Carter-Graham S. on behalf of the
Serious Hazards of Transfusion (SHOT) Steering
Group. The 2021 annual SHOT report; 2022.
Available from: https://www.shotuk.org/wp-
content/uploads/2025/04/SHOT-Summary-
ZCard-2021.pdf.


https://doi.org/10.1111/j.1423-0410.2009.01288.x
https://doi.org/10.1111/j.1423-0410.2009.01288.x
https://www.ncbi.nlm.nih.gov/pubmed/20003130
https://doi.org/10.1046/j.1423-0410.2002.00132.x
https://doi.org/10.1046/j.1423-0410.2002.00132.x
https://www.ncbi.nlm.nih.gov/pubmed/11856464
https://doi.org/10.7717/peerj.15698
https://www.ncbi.nlm.nih.gov/pubmed/37554334
https://doi.org/10.1111/tme.12893
https://www.ncbi.nlm.nih.gov/pubmed/35751630
https://doi.org/10.3389/fmed.2018.00004
https://www.ncbi.nlm.nih.gov/pubmed/29450198
https://doi.org/10.1086/344355
https://www.ncbi.nlm.nih.gov/pubmed/12404168
https://doi.org/10.1159/000357650
https://www.ncbi.nlm.nih.gov/pubmed/24659948
https://doi.org/10.1002/jmv.25613
https://www.ncbi.nlm.nih.gov/pubmed/31646654
https://doi.org/10.1128/CMR.15.3.485-505.2002
https://www.ncbi.nlm.nih.gov/pubmed/12097253
https://doi.org/10.1186/s12985-015-0396-z
https://www.ncbi.nlm.nih.gov/pubmed/26445095
https://doi.org/10.1111/trf.15324
https://www.ncbi.nlm.nih.gov/pubmed/31032994
https://doi.org/10.1111/j.1537-2995.2012.03907.x
https://www.ncbi.nlm.nih.gov/pubmed/22998193
https://doi.org/10.1046/j.1537-2995.1995.35996029163.x
https://doi.org/10.1046/j.1537-2995.1995.35996029163.x
https://www.ncbi.nlm.nih.gov/pubmed/7570939
https://doi.org/10.1111/j.1537-2995.2012.03949.x
https://doi.org/10.1111/j.1537-2995.2012.03949.x
https://www.ncbi.nlm.nih.gov/pubmed/23145866
https://doi.org/10.1111/j.1537-2995.2007.01443.x
https://www.ncbi.nlm.nih.gov/pubmed/17714425
https://doi.org/10.1111/tme.12380
https://www.ncbi.nlm.nih.gov/pubmed/27995700
https://doi.org/10.21037/aob.2019.01.01
https://doi.org/10.1111/j.1537-2995.2012.03705.x
https://doi.org/10.1111/j.1537-2995.2012.03705.x
https://www.ncbi.nlm.nih.gov/pubmed/22587637
https://doi.org/10.1111/trf.13334
https://www.ncbi.nlm.nih.gov/pubmed/26354230
https://doi.org/10.2807/1560-7917.ES.2024.29.21.2400253
https://doi.org/10.2807/1560-7917.ES.2024.29.21.2400253
https://doi.org/10.1111/trf.18032
https://www.ncbi.nlm.nih.gov/pubmed/39360875

V. f J...oLt &Y o)Lo...ﬁ Y 0,99

<

48-

50-

51-

52-

53-

55-

56-

57-

58-

60-

61-

Holterhus M, Hennies M, Hillmann H, Thorer H,
Rossig C, Burkhardt B, et al. Parvovirus B19
infection in pediatric allogeneic hematopoietic
cell transplantation-Single-center experience and
review. Transplant Infect Dis 2023; 25(2):
€14028. [DOI:10.1111/tid.14028] [PMID]

John T. Erythema Infectiosum. Control of
Communicable Diseases Manual Control of
Communicable Diseases Manual: American
Public Health Association; 2015.
[DOI:10.2105/CCDM.2745.064]

Farahani AV, Salamzadeh J, Rasekh HR, Najafi
S, Mosadegh V. The availability and
affordability of cardiovascular medicines for
secondary prevention in tehran province (lran).
Iran J Pharm Res 2018; 17(Suppl): 64-72.
Groeneveld K, Van Der Noordaa J. Blood
products and parvovirus B19. Neth J Med 2003;
61(5): 154-6.

Kumar S, Gupta R, Sen S, Sarkar R, Philip J,
Kotwal A, et al. Seroprevalence of human
parvovirus B19 in healthy blood donors. Med J
Armed Forces India 2013; 69(3): 268-72.
[DOI:10.1016/j.mjafi.2012.11.009] [PMID] []
Kumari S, Thomas RK, Barani R, Srikanth P.
Blood Donor Screening of Parvovirus B19: To
Enhance Safety Profile of Blood and Blood
Products.

Chirambo-Kalolekesha M, Kaile T, Mwaba F,
Daka V, Simakando M, Kowa S. Seroprevalence
of parvovirus B19 in blood donors: the risks and
challenges of blood transfusion in Zambia in the
era of HIV/AIDS at the Kitwe Central Hospital,
blood bank. Afr Health Sci 2018; 18(3): 496-
502. [DOI:10.4314/ahs.v18i3.5] [PMID] []

Omer AH, Adam AJA-d, Mohamed FA, Hamed
FH, Edr HH, Al-sedig MA, et al. Seroprevalance
of Human Parvovirus B19 among Blood Donor
Volunteers from Sudanese Blood Bank in
Khartoum State 2017. Journal of Immunobiology
2017; 2: 3.

Kang HN, Thorpe R, Knezevic I, Blades CDRZ,
Levano MC, Chew JY, et al. The regulatory
landscape of biosimilars: WHO efforts and
progress made from 2009 to 2019. Biologicals
2020; 65: 1-9.
[DOI:10.1016/j.biclogicals.2020.02.005]
[PMID] []

Najafi S, Farahani AV, Keshavarz-Bahaghighat
H. Initial Results of a Prospective Study and
Identification of New Strategies to Increase
Traceability of Plasma-derived Medicines. Iran J
Pharma Res 2018; 17(Suppl): 145-50.

Parsyan A, Candotti D. Human erythrovirus B19
and blood transfusion-an update. Transfus Med
2007; 17(4). 263-78. [DOI:10.1111/j.1365-
3148.2007.00765.x] [PMID]

Koppelman MH, Cuypers HTM, Emrich T,
Zaaijer HL. Quantitative real-time detection of
parvovirus B19 DNA in plasma. Transfusion
2004; 44(1): 97-103. [DOI:10.1046/j.0041-
1132.2004.00610.x] [PMID]

Li Y. Viral removal by column chromatography
in downstream processing of monoclonal

antibodies. Protein Expr Purif 2022; 198:
106131. [DOI:10.1016/j.pep.2022.106131]
[PMID]

ICH Harmonised Tripartite Guideline. Viral
safety evaluation of biotechnology products

Y¥v

62-
63-

64-

66-

67-

68-

69-

70-

71-

72-

73-

derived from cell lines of human or animal origin
Q5A (R1). Current Step 4 version. dated 23
September 1999.

Remington K. Fundamental strategies for viral
clearance. BioProcess Int 2015; 13(5): 10-7.
WHO. Guidelines on viral inactivation and
removal procedures intended to assure the viral
safety of human blood plasma products. WHO
Technical Report, Series. 2004; 924: 150-224.
Burnouf T, Radosevich M. Nanofiltration of

plasma-derived  biopharmaceutical  products.
Haemophilia 2003; 9(1): 24-37.
[DOI:10.1046/].1365-2516.2003.00701.x]
[PMID]

deno S, Takahashi K, Yusa K, Sakai K.

Quantitative PCR evaluation of parvovirus B19
removal via nanofiltration. J Virol Methods
2020; 275: 113755.
[DOI:10.1016/j.jviromet.2019.113755] [PMID]
Blumel J, Rinckel LA, Lee DC, Roth NJ, Baylis
SA. Inactivation and neutralization of parvovirus
B19 Genotype 3. Transfusion 2012; 52(7): 1490-
7.[DOI:10.1111/j.1537-2995.2012.03573.X]
[PMID]

Bonvicini F, Gallinella G, Gentilomi GA,
Ambretti S, Musiani M, Zerbini M. Prevention
of iatrogenic transmission of B19 infection:
different approaches to detect, remove or
inactivate virus contamination. Clin Lab 2006;

52(5-6): 263-8.
[DOI:10.1373/clinchem.2005.064741] [PMID]
Roth NJ, Dichtelmiller HO, Fabbrizzi F,

Flechsig E, Groner A, Gustafson M, et al.
Nanofiltration as a robust method contributing to
viral safety of plasma-derived therapeutics: 20
years’ experience of the plasma protein
manufacturers. Transfusion 2020; 60(11): 2661-
74.[DOI:10.1111/trf.16022] [PMID] []

Menconi M, Maggi F, Zakrzewska K, Salotti V,
Giovacchini P, Farina C, et al. Effectiveness of
nanofiltration in removing small non-enveloped
viruses from three different plasma-derived
products. Transfus Med 2009; 19(4): 213-7.
[DOI:10.1111/j.1365-3148.2009.00931.x]
[PMID]

Hongo-Hirasaki T, Yamaguchi K, Yanagida K,
Okuyama K. Removal of small viruses
(parvovirus) from 1gG solution by virus removal
filter Planova® 20N. Journal of Membrane
Science 2006; 278(1-2): 3-9.
[DOI:10.1016/j.memsci.2005.10.057]

Klamroth R, Groner A, Simon TL. Pathogen
inactivation and removal methods for plasma-
derived clotting factor concentrates. Transfusion
2014; 54(5): 1406-17. [DOI:10.1111/trf.12423]
[PMID] []

Koenigbauer UF, Eastlund T, Day JW. Clinical
illness due to parvovirus B19 infection after
infusion of solvent/detergent-treated pooled
plasma. Transfusion 2000; 40(10): 1203-6.
[DOI:10.1046/j.1537-2995.2000.40101203.X]
[PMID]

Burnouf-Radosevich M, Appourchaux P, Huart
J, Burnouf T. Nanofiltration, a new specific virus
elimination method applied to high-purity factor
IX and factor XI concentrates. Vox Sang 1994;
67(2): 132-8. https://doi.org/10.1159/000462577
[DOI:10.1111/j.1423-0410.1994.tb01647.X]



https://doi.org/10.1111/tid.14028
https://www.ncbi.nlm.nih.gov/pubmed/36748962
https://doi.org/10.2105/CCDM.2745.064
https://doi.org/10.1016/j.mjafi.2012.11.009
https://www.ncbi.nlm.nih.gov/pubmed/24600121
https://doi.org/10.4314/ahs.v18i3.5
https://www.ncbi.nlm.nih.gov/pubmed/30602980
https://doi.org/10.1016/j.biologicals.2020.02.005
https://www.ncbi.nlm.nih.gov/pubmed/32224101
https://doi.org/10.1111/j.1365-3148.2007.00765.x
https://doi.org/10.1111/j.1365-3148.2007.00765.x
https://www.ncbi.nlm.nih.gov/pubmed/17680952
https://doi.org/10.1046/j.0041-1132.2004.00610.x
https://doi.org/10.1046/j.0041-1132.2004.00610.x
https://www.ncbi.nlm.nih.gov/pubmed/14692974
https://doi.org/10.1016/j.pep.2022.106131
https://www.ncbi.nlm.nih.gov/pubmed/35700957
https://doi.org/10.1046/j.1365-2516.2003.00701.x
https://www.ncbi.nlm.nih.gov/pubmed/12558776
https://doi.org/10.1016/j.jviromet.2019.113755
https://www.ncbi.nlm.nih.gov/pubmed/31647943
https://doi.org/10.1111/j.1537-2995.2012.03573.x
https://www.ncbi.nlm.nih.gov/pubmed/22339291
https://doi.org/10.1373/clinchem.2005.064741
https://www.ncbi.nlm.nih.gov/pubmed/16574757
https://doi.org/10.1111/trf.16022
https://www.ncbi.nlm.nih.gov/pubmed/32815181
https://doi.org/10.1111/j.1365-3148.2009.00931.x
https://www.ncbi.nlm.nih.gov/pubmed/19706139
https://doi.org/10.1016/j.memsci.2005.10.057
https://doi.org/10.1111/trf.12423
https://www.ncbi.nlm.nih.gov/pubmed/24117799
https://doi.org/10.1046/j.1537-2995.2000.40101203.x
https://www.ncbi.nlm.nih.gov/pubmed/11061856
https://doi.org/10.1111/j.1423-0410.1994.tb01647.x

