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Chikungunya virus infection recently reemerged in
Malaysia after 7 years of nondetection. Genomic
sequences of recovered isolates were highly similar to
those of Malaysian isolates from the 1998 outbreak. The
reemergence of the infection is not part of the epidemics in
other Indian Ocean countries but raises the possibility that
chikungunya virus is endemic in Malaysia,

hikungunya, a mosquitoborne disease first deseribed

in Tanzania (formerly Tanganyika) in eastern Africa in

1952, is caused by chikungunya virus (CHIKV), an
- alphavirus belonging to the Togaviridae family. The dis-
ease occurs in Africa and varfous parts of Asia and is
“endemic in several southeast’ Asian countries, including
Thailand, Indonesia, and the Philippines. Only 1 known
outbreak has occwred in Malaysia, in 1998-1999 when
>51 persons in Port Klang were infected (7).

From March through April 2006, an outbreak of
CHIKYV infection was reported in Bagan Panchor (4°31°N,
100°37°E), an isolated coastal town 50 kan west of Ipoh,
the state capital of Perak, in northwest Malaysia. At least
200 villagers were infected, with no deaths reported. This
was the second known outbreak in Malaysia, 7 years after
the previous one. This reemergence coincided with reporis:
of ongoing epidemics of CHIKV infection in India and
dlmost ‘all the island nations of the Indian Ocean, with
>200,000 casgs in the French island of Reunion alone
since February 2005 (2).

Why and how the recent infection reappeared in
Malaysia remains unknown. The apparent absence of
CHIKV for 7 years may be due to failure to detect low-
level, continued transmission in hwmans, particularly
because the symptoms may be mistaken for dengue fever.
Alternatively, this outbreak could have originated from a
viremic traveler from an endemic country (such as neigh-
boring Thailand or Indonesia), but proximity of Malaysia
to the Indian Ocean raises the possibility of an extension of
the epidemic, with Malaysia being the furthest point yet of
the expanding epidemic frontline.
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The Study

We received serum samples from 11 patients who had
‘symptoms typical of CHIKV infection (Table). Samples
were injected into Vero and C6/36 mosquito cells. Indirect
immunofluorescence assays for immunoglobulin M (IgM)
and IgG were performed using the patients’ sera and
CHIK V-infected cells fixed onto glass slides, as previous-
ly described (7). A CHIKV isolate (SM287) reported previ-

" ously (3) was used to prepare the slides as a positive

control for subsequent smdies. Serum samples from
patients who did not have symptoms of chikungunya,
including patients with dengue fever, were used as negative
controls. Nucleic acid amplification was performed using -
RNA extracted directly from the patients’ sera or from cell
cuttures (Table). At least 3 different primer pairs specific
for envelope glycoprotein El (El), glycoprotein E2 (E2),
and nonstructural protein 1 (nsP1) genes of CHIKV were
vsed (4,5). Confirmation of the amplified DNA fragments'
was done by DNA sequencing. Phylogenetic relationships
were examined using the E1, E2, and nsP1 gene sequences
of the isolates and all other available CHIKV sequences
obtained from GenBank or the previous studies (online
Appendix Table, available from www.cde.gov/ncidod/
EID/13/1/147-appThtm). Sequences were aligned and
phylogenetic trees were drawn as previously described (6).

CHIK YV infection was confirmed in & of 11 patients.
CHIKV sequences were amplified directly from serum
samples from 5 patients in the acute phase of disease. Of
these, 4 CHIKV isolates were eventually cultured. IgM
and IgG were detected in serum samples from 3 other
patients in the convalescent phase (data not shown). In. 1
patient, CHIKV sequences were amplified from serum
samples obtained as late as 9 days after onset of symptoms
(data not shown). The PCR amplification method, thus,
could be useful for early detection of CHIKV infection in
suspected outbreak situations.

The genomic sequence of the El, E2, and nsP1 genes
in the CHIKYV isolates shared high similarity {>90%) to all
the known CHIKV except West African CHIKV (=86%
similarity). The sequences were only =70% related to
o’nyong-nyong virus, the most closely related alphavirus,
which is present only in certain parts of Africa. Previous
phylogenetic studies showed that CHIKV strains were
clustered into 3 distinct groups based on origin from West
Africa, Central/East Africa, or Asia (7—73). Phylogenetic
trees drawn using EI (Figure), E2, and nsPl (data not
shown) gene sequences clustered the recent Malaysian iso-
lates into a group with other known CHIKV Asian isolates.
The cluster, however, was distinctly separated (100% boot-
strap support) from the African isolates and all the known
isolates of the ongoing CHIKV epidemics of the Indian
Ocean islands (79, 11,/ 3). This makes it unlikely that the
outbreak in Malaysia is part of the ongoing epidemics,

147



DISPATCHES -

. . ¢
Table. tdentification of virus by PCR amplification and se@gfs analysis*
Patient Chikungunya Dengue fever
PCRt Serology Serclogy
Age (y) Sex E1 E2 - nmsP1 IgM g6 Culture PCRf IgM
6 M + + + - - +§ — -
34 M + + + - - + - -
40 M + + + - - 1# - -
26 F + + + - - 4 ND -
62 M “+ + + - - o ~tt ND -
(day 5 after onset)
- - - o + ND - ND ND
{day 15 after onsef)

*lgM, immunoglebulin M; !gG, immuncglebulin G; +, positive; -, negative; ND, not determined. ’
FPCR ampiifications were performed for detection of envelope glycoprotein E1 (E1), glycoprotein E2 (E2), and nonstructural protein 1 (nsP1) genes of

chikungunya virus.

FMulliplex PCR amplifications were performed for detection of dengue virus type 1-4.

§lsolale MYAI306/BP27348,
isolate MY/0306/BP37350.
#isolate MY/Q306/BP37352.
“lsolate MY/Q406/BP37437.
THisolate MY/0306/BP34198,

" despite its proximity to the region and timing of the out-~
break. The phylogenetic tree, on the other hand, suggests
that the isolates from the current Malaysia outbreak share
a common ancestral lineage to the 2 Malaysian isolates
recovered in 1998 (4; GenBank accession nos. AF3942190
and AF394211) but have a slight genetic distance from all
other Asian isolates. . :

Conclusions

On the basis of all available sequences of isolates from
the neighboring countries where CHIKV is endemic,
Thailand and Indonesia, the outbreak in Malaysia likely did
not originate from either of these countries, which means
the outbreak could have originated from an endemic
CHIKY cycle not previously identified in Malaysia. A sero-
logic survey of human serum samples collected during
1965-1969 in west Malaysia showed neutralizing antibod-

ies to CHIKV among adults, especially those inhabiting the -

rural northern and eastern states bordering Thailand (/4).
The same authors also reported in an earlier stady evidence
of CHIK V-neutralizing antibodies in wild monkeys, a pig,
and a chicken and suggested that a CHIKV sylvatic trans-
mission cycle involving primates and possibly nonprimates’
exists in Malaysia. A sylvatic transmission cycle of the
vitus has been described in Afiica and may play a role in
the épisodic emergence and reemergence of CHIKV infec-
tion {15). Before 1998, CHIKV had not been isolated from
humans or animals in Malaysia, and no clinical disease
caused by CHIKV had been reported. However, in the
absence of active surveillance since the 1965 study,
whether the apparent absence of CHIKV over the years and
between the 2 recent outbreaks in Malaysia is due to an
unidentified sylvatic transmission cycle or silent trans-
mission among humans cannot be determined. Further
investigation is required to examine these possibilities.
" Understanding this disease in Southeast Asia is critical
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, because CHIKV shares the same mosquito vectors as

dengue virus, which is endemic to the region.
Phylogenetic analysis showed that CHIKV from the

recent 2006 outbreak in Malaysia is highly similar to

isolates from the 1998 outbreak. At the 3 genes examined,
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Figure. Phylogenetic relationships of chikungunya virus isolates
from the 2006 Malaysia outbreak. The neighbor-joining tree was
constructed using nucleic acld sequences of the envelope glyco-
protein E1 gene, with ¢'nyeng nyong virus {GenBank accession
no. NC_001512) as the outgroup virus. " indicates isolates from
the Malaysia 2006 outbreak; 1 indicates Australia SM287.
Bootstrap values are shown as percentages derived from 1,000
samplings. The scale reflects the number of nucleotide substitu-
tions per site along the branches.
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the isolates differ from the ongoing Indian Ocean epidem-
ic isolates and known isolates. from Thailand and
Indonesia. These findings support the possibility that
the outbreak originated from an endemic mfecuon in
Malaysia.

‘Acknowi_,edgmenus

Wo thank the staff of the Ministry of Health Malaysia and of
the Umvcrsxty of Malaya Meilical Center, University of Malaya,
Maleysia. David Smith from the Western Australian Center for
Pathology and Mcdlcal Research, Perth, Australia, prowdcd the
CHIKYV isolate (SM287)

Dr AbuBakar is profcssm: and head of the Department of
Medical Microbiology, Faculty .of Medicine, University of
" Malaya, Kuala Lumpur, Malaysia. His research interests include
‘the pathegenesis of emérg"gng virus infections.

References -

1. Lam SK, Chua KB, Hooi PS, Ra.h:mah MA, Kamari S,
Tharmaratnam M, =t 2!, Chikungunya infection — an emerging dxs-
case in Malaysia. Southeast Asian J Trop Me._d Public Health.
2001;32:447-51. . ]

Paganin F, Borgherini G, Staikowsky F, Arvin-Berod €, Poubcau B. -
Chikungunys on Réunion Island: chronicle of an epidemic foretold.
Presse Med. 2006;35:641-6.

Hamett GB, Bucens MR, Isolation of chikunpunya vims in
Australia Med J Aust, 1990;152:328-9.

Hascbe F, Parquet MC, Pandey BD,. Mathenge EG, Morita K,
Balasubramaniam V, et al. Combined detection and genotyping of

- chikunginya virus by a specific reverse transcription-polymerase
chain reaction. J Med Virol. 2002;67:370-4.

Pfeffer M, Linssen B, Parke MD, Kinncy RM. Specific detection of
chikungunya virus using a RT-PCR/aested PCR combination. J Vet
Med B Infect Dis Vet Public Health. 2002;49:49-54,

Emerging Infectious Diseases www, cdc.govieid

149

Reemergence of Endemic Chikungunya, Malaysia

: . . . :
AbuBakar $, Wong PF, Chan YF. Emergence of dengue virus type -
4 genotype TIA in Malaysia. J Gen Virol. 2002;83:2437-42.
Powers AM, Brault AC, Tesh RB, Weaver SC. Re-emetgence of
chikungunya and O'nyong-nyong viruses: evidence for distinct

- geogrephical lineages and distant evolutionary relationships. 3 Gen  ~

Virol. 2000;81:47(-9. )

Pastorino B, Muyembe-Tamfin I, Bessaud M, Tock F, Tolou H,
. Durand JP, ¢{ af. Epidemic resurgence of chikungunya virss in dem- -
ocratic Republic of the Congo: identificaiion of 2 new central
African strain. J Med Virol. 2004,74:277-82. - . :
Bessaud M, Peyrefitte CN, Pastorine BAM, Tock F; Merle ©,
Colpart JI, et al, Chikungunya virus strains, Reunion Istand out-
break. Emerg Infect Dis. 2006;12:1604-6. :
Yadav P, Shouche YS, Munot HP, Mishra AC, Mourya DT.
Genotyping of chikungunya virus isolates from India during
1963-2000 by reverse transcription-polymerase chain reaction.
Acta Vical, 2003,47:125-17.

Schuffenecker L, Heman I, Michault A] Murri S, Franged L, Vaney
MC, ¢t al. Genome microevolution of chikungunya viruses causing

the Indian Ocean outbreak. PLoS ed. 2006,3:6263.

Khan AH, Morita K, Parquet Md Mdel C, Hasebe F, Mathenge EG,
Tgarashi A. Complete nucleotide sequence of chikungunya virus and
evidence for an internal polyadenylation site. J Gen Virol..
2002;83:3075-84.

Parola P, de Lamballerie X, Jourdan J, Rmrcly C, le]ant AA
Minodier P, et al. Novel chikunigunya virus variant in travelers,
returning from Indian Ocean islands.
2006;12:1493-9.

Marchette NI, Rudnick A, Garcia R. Alphaviruses in Peninsular
Mataysia; 1I. Serological evidence of human infection. Southeast
Asian J Trop Med Public Health. 1980;[1:14-23.

Dilio M, Thonnon J, Traore-Lamizana M, Fontenille D. Vectors of
chikungunya virus in Senegal: current data and transthission- cyc[es
Am I Trop Med Hyg. 1999;60:281—6,

{9,

1.

12

i3.

14,

i5.

Address for correspondence: Sazaly AbuBakar, Department of Medical
Microbiology, Faculty of Medicine, University of Malaya, 50603 Kuala
Lumpur, Malaysia; email: sazalyi@uwminc.cdu.my

EID Covers Online

 www.edegov /neided /EID/cover_imoges/covers.hitm

- Vol. 13, No. 1, January 2007 148

Emerg. Iafect Dis. .



. . - . L : * M B . - ’ '
. . " . - v N " - " ‘ 4 : . : .
N . . * . " . " : - N P i
Voo . . . e o : ! 0 .
i . . v . - N : .
-~ i . .o
. - “ . . . : ‘ ' "
i ) . Lo
s . . . . . . . . . : i’ . ”
- - - v )
- - . . - . : R . -
, i K . . ) L N
B . A . B PR -
. ‘ - o . B " . ) g ’ )
. . . . L. - . * N N o
. . . - . . ~ - . . . . : "

150



6T

W B O Oif £ 53 =

B AR = 21

No. 8

YT AV HDBHERT N HERL TV,

WHOIX /A 2/t D F AT, ST ERBEDOE | Lipole i v — T ARIBEO I DEREETLRLTVS, AL

Np1250 5 SO Nifurtimox (ARFE4 : Lampit) 2 L7=, Zhid, BEEOSMEFAZEDASBRIEMICI T AOBELRETES

BTHS,

I —H ARITBHL TR AR B AMCDED LRI, EDEIETT U T AV ADBRROT ELTHS, Bl TR

BARBEORETHRE., R RMOBRIMNERIZER 2 TN, Y ARRREICRBOMEREZ &R, KK

ICHECICEARAT, EELRECRETHTHE, RERORBREL, FEBREMTIREOF 5 ATz % i

BHRIZEENZE, BYELTOWBZEZHMBRWEERH - EOBRBMEZRI 28125,

TZDIRRIIT T T AVHDELD ATl TS TOER ThHD, BEUEME OB PNRAT)—= T BT iayiz

ab I 5 ERAT A B L TR b O E & KA TS ) EWHOD AL 7 AV A S F 1 EEL TS, Va7 OWHOZHIL,
T —H AR OBIBIZ AR AN TE Y, BYEEIL1990E 01600~ 180005 AMLEA L TEL,

FN) INTTA TIFIANDKREL PH TNELF L RIE T R57 7 A D REHEROHIE Tl BRIREEITRD LT3,

BHIATL TV RMIRIE, RIET LT AEFrOF 2, AFan—il, ~l—, auETTHd, .

E¥n UIRRE HAEZREE -
" ®EH E—HAFER | FEXRZORS [HELERF
) - R [ . -
VRIS - 30 5 T 2007. 4. 18 AL -
—RY BB 75 AR L BRI % | BRE
< VAP (RAR L) | DR AR [Reuters AlertNet, 2007 Apr 13, |
L (pakg) | EATMRMA-PTAK) (A%R-HH) KE, 23—
R AR E-LRI B (B AR-HE) Ty
HRAR AR E-LRT B 7] (B A 7R-HFEAL) _ |
O3/ — A AR o3 ML LKA U ORE e — I R—WHO ; i
WHOIC L 5L, REHDH -G ITEE T D TRIELHERAMIE, +r— AR, TGRS V=2 SRECIF ﬁiﬁ%ﬁi@%’gﬂ

FRILERM <A+ PT H %]

RS R M ERM - A-Pl B 7R
FRIMERIRETE-LR! A 7R

PR AR M BRIBIERE-LRI A R

MIREITIVANVA,
A, BRSO/
vCIDEDGIEDIRS

BECEOBER TS RONG

S TR 5T T AV I BE LI ADBE A E L T
KERI—uy I RLTWAEDBRE THD,

B AR+, BIURGIER e L TR R DR

ﬁxfﬁw%ﬁﬁb%éi%ﬁicmﬁmxiﬁabﬂ\2.50

ST EEXE
WOIEIZF DD, 4

EA-FEER L. fRIE CAE) Z AR EERLARE L LTS, e, a—]|

RR;JI\DA PR IR W S b eI




wters AlertNet — Chagas spreaq to U.S., Europe via blood banks -WHO JRC2007T-031

1agas spread to U.S., Europe via blood banks -WHO
Apr 2007 13:47:09 GMT _ f

urce: Reuters
NEVA, April 13 (Reuters) - Chagas, a parasmc disease which can kill victims decades after mfectlon, has spread from Latin America to the
ited States and Europe due to inadequate blood screening, the World Health Orgamsaﬁon said on Friday. -

2 United Nations agency said it was expanding its programme to eliminate Chagas whxch has become a "global problem", with the help of
rer HealthCare <BAYG.DE>, .

rer's donation of 2.5 million tablets of Lampit, known generically as nifurtimox, will help treat an estimated 30,000 patients over the next five -
18, covering new acufe cases among youngsters, it said.

agas, which currently affects an estimated nine million people, mainly children in rural areas of Latin America, has emerged in the United
tes, Spain and several other European countries after large-scale migrations, the WHO said.

exact death toll exists for the "silent killer" whlch causes the slow swelling of victims' internal orgaus, resulting in their eventual death, .
ording to the WHO.,

st victims may not know they have contracted Chagas as the infection may remain dormant for decades after they have been bitten by a; (
ad-sucking insect similar to a large bed bug which transmits the parasite. . ' R

ds disease still poses a threat to so maay people in Latin America and now that threat has spread to other countries via blood banlcs lackmg
quate screening of infected donors,” saIdMirta Roses Periago, WHO director for the Amencas region.

: Geneva-based WHO has been working to wipe out the disease and the number of those infected has fallen from 16-18 million people in
0. , . . - )

nsmission of the disease has been interrupted in Cbﬂe Uruguay, a large part of Brazil, as well as vast areas of Central America, Argentina,
ivia and Paraguay, the WHO said.

: most endemic regions remain the Chaco regions of Bolivia and Argentina, as well as parts of Mexico, Peru and Colombia, according to
ain.

REUTERS B

tL: http://www.alerinet.org/thenews/newsdesk/L 13357426 htm - (

- our-full disclaimer-and copyright information please visit http://www.alerinet.org

2/ /werw alertnet.org/thenews/newsdesk/L 13357426 htm 2007/05/15
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Parvoviras B19 DNA in Factor VIII concentrates: effects of -
manufacturmg procedures and B19 screening by nucleic
ac1d testmg

Yansheng Geng, Chuan-gmg Wu, Siba P Bhattacharyya, De Tan, Zheng ng Guo, and
Mei-ying W. Yu

BACKGROUND: Parvovirus B19 (B19) is a common
contarninant, especially in coagulation factors. Because

. of B19 transmission by pooled plasma, solvent/

detergent treated in 1999, some fractionators initiated .
minipool nucleic acid testing (NAT) to limit the-B19 load
in manufacturing pools.. In this study, the extent.of B19

" DNA contamination in commercial Factor Vill concen-

trates, that is, antihemophilic factor (human) (AHF);

manufactured before and after B19 NAT screening was

implemented, was determined.

STUDY DESIGN AND METHODS: A total of 284 lots’
representing six AHF products made during 1993 to
1998 and-2001 to 2004.were assayed for B19 DNA by.
an in-house NAT procedure. Anti-B19 immunoglobulin G
{lgG) was also measured.

RESULTS: Most lots made during 1993 to 1898 had
detectable B19 DNA. The prevalence ranged from 56 to
100 percent and appeared to differ between
manufacturers. The highest level of B19 DNA found
was 10° genome equivatents (geq or international units
[IU]) per ml.. Forty percent of the lots tested contained
16 geq {IU) per mL. In comparison, both prevalence -
and levels in source plasma-derived AHF products
made in 2001 to 2004 were lower. Both, however,
remained unchanged in the recovered plasma-derived

.product because B19 NAT screening had not been

implemented.- Qnly an intermediate-purity AHF product
was positive for the presence of anti-B19 IgG.
CONCLUSION: The prevalence and levels of B19 DNA
in AHF prepared from B19 NAT unscreened plasma
were high but varied among products with different
manufacturing procedures. B19 NAT screeningj of
plasma effectively lowered the 819 DNA level in the
final products and in the majority of cases rendered it
undetectable and hence potent&ally reduced the cisk of
B19 transmission.

arvovirus B19 (B19) is a-small nonenveloped
DNA virus, known to resist viral inactivation
procedures commonly used in manufacturing
of plasma derivatives; it is widespread among
populatmns) The prevalence of B19 viremia in blood and

_plasma doners has been reported to range from 0.003 to
'0.6 percent, depending on the time of an epidemic or the

sensitivity of nucleic acid testing (NAT) methods?-
Extremely high viremic levels in plasma, for example, 10"
genome equivalents {geq) of B19 DNA.per mL, are often
found at an early phase of the infection in acutely infected
but asymptomatic donors.’ As a consequence, B19 DNA
has been detected at high frequency and high levels
in plasma pools and their resulting plasma derivatives,
especially the coagulation products.®® Reports of trans-
missions attributed: to Factor (F)VIII concentrates

ABBREVIATIONS: AHF = antihemophilic factor (human);
BI9 = parvovirus B19; VI/R = viral inactivation/removal.
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(antihemophilic factor (human) [AHF], subjected to

solvent/detergent (S/D) ireatrnent, heat treatment, or

both, are numerous.?15 )
Because of the B19 transmission in, 1999 assocjated.

.with pooled plasma, S/D-treated in ‘a postmaiket surveil-

lance study that correlated product infectivity with a high
concentration of virus in the manufacturing pool, plasma
screening of B19 DNA by NAT in a minipool format was
implemented as an in-process control test so that the viral

load in the plasma pool used to manufacture the product’ . .

could be limited to less.than 10* geq per mL of B19
DNA.'*19 The FDA has since proposed 4 similar limit for
manufacturing pools destined for all plasma derivatives to
reduce the potential risk of trarismission.*? Beginiiing
in late 1999, some fractionators, mostly-those whcj use
_ source plasma, initiated (albeit gradually) the use of less
sensitive, or so-called high-titer, minipool NAT screening
to lower the viral load in manufacturing pools.*2* Some
final products obtained from minipoolscreened plasma
have been found to.be devoid of B19 DNA contamination.
The sensitivity of these minipool NAT-tests varied but, in
general, they excluded donations with 819 DNA levels of
10°® geq per.mL. In 2001, the Plasma Protein Therapeutics
Association issued voluntary standards calling for imanu-
facturers to implement 1} minipool screening of incoming
plasma no later than the end of 2001 and 2) manufactur-
ing pool testing to achieve levels of B19 DNA not to exceed
10° IU per mL no later than July 1, 2002.% Since then, all
source plasma and manufacturing pools prepared from it
-have undergone B19 DNA testing.

The aim of this study was to evaluate the effect of B19 .

NAT screening of plasma on the resulting high-risk final
products by comparing the prevalence and levels of B19
DNA in each of six US-licensed FVIIl products made in

two periods, that is, during 1993 to 1998 (before B18 NAT -

screening was implemented) and 2001 to 2004 (when such

screening was nearly universal). Because the purification

and viral inactivation/removal (VI/R) procedures used in

the manufacturing of these products underwent little or
- no change over this entire span, the eﬁEtheness of the

B1% NAT screening ¢ould be evaluated, as could that of

individual manufacturmg procedures employed before
_any B19 screening.

MATERIALS AND.METHODS
AHF samples

Six commercial AHF products represented by 136 lots

made by five manufacturers during 1993 to 1998 and 148
lots made during 2001 to 2004, which were submitted by
manufacturers to the FDA for lot release, were available
for testing. The freeze-dried AHF products were reconsti-
tuted according to manufacturers’ instructions, mostly
with half of the specified volume, except that some lots
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made in 2004 were reconstituted with a fulf volume of the
diluent, Unused reconstituted samples were stored at
=70°C until further use. :

DNA extraction and quantntat:on of 819 DNA
by NAT
The extraction and semiquantitaﬁve NAT procedures
were essentially the same as those described previously'$
except that a larger aliquot of reconstituted AHE that is,
1.0 mE, was used for DNA extraction. For sample extrac-
tion and B19 NAT, either the WHO Internatjonal Standard
(NIBSC 99/800, 10°IU of B19 DNA/mL when reconsti-
tuted) or the CBER standard for B19 DNA (10° IL_IImL) was
- used as a control.® Both were diluted 10°-fold before use.
Briefly, DNA from each sample or standard was extracted
by use of an isolation kit and procedures (NucliSens,
Organon Teknika, Durham, NC), and thie DNA was recov-
ered with 100 ul of the elution buffer. Alignots of 25 pL of
the undiluted or 10%3-fold serially diluted DNA extracts in
duplicate were used to perform nested polymerase chain
reaction with primers derived from the VP1/VP2 region.
Levels (in geq/mL} of B19 DNA in samples were deter-
mined by limiting dilution; a.na]ysm The sensitivity of the
NAT assay for the large-volume extraction is 4 geq per mL,

and the conversion ratio from geq to IU is 1:1." This B19 -

NAT procedure detects both Genotype 1 and Genotype 2
of B19 but not the Genotype 3 variant {see Discussion).

Detection of anti-B1¢

Anti-B19 immunoglobulin G (igG) was detected by use of
a B19 IgG enzyme immunoassay kit (Biotrin international
Lid, Dublin, Ireland} according to the manufacturer’s
instructions except that a large sample aliquot, that is,
100 uL, was used for testing each reconstituted AHE Most
of the AHF samples tested were B19 DNA-positive.

Statistical analysis

The chi-square test was used to compare the prevalence
between products. In addition, for comparing viral levels
expressed as the log geometrical mean % standard error
of log geometrical mean (SEM), statistical analysis was
performed by use of the unpaired ttest. Results having
p values of less than 0.05 were considered significant.

'RESULTS

Prevalence and levels of B19 DNA in AHF lots
manufactured during 1993 to 1988: effects of
manufacturing procedures '

Most products were made mainly from source plasma, but
Product C was made fom recovered plasma. The various
purification and VI/R procedures used in the manufactur-
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