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Abstract

Background: Since August 2008, NAT screening of blood donations by Procleic Ultrio
test and Cobas TagScreen MPX test for detection of HIV-1 RNA, HCV RNA and HBV
DNA has started at Blood Bank Section, Maharaj Nakorn Chiang Mai Hospital, Faculty
of Medicine, Chiang Mai University. A total of 118 HBV NAT-reactive hepatitis B surface
antigen (HBsAg) negative donors were detected.

Objective: To study the HBV profile of the HBV DNA reactive donors who were HBsAg
negative called occult hepatitis B infection (OBI).

Study Design and Methods: A total of 116,305 HBsAg negative blood donation collected
from August 2008 to July 2012 were selected and screened by NAT. All 118 positive
HBV DNA was performed for HBV serological markers. There were 73 followed-up blood
donors. Determination of HBV DNA and HBV profile were repeated.

Results: Occult hepatitis B infection NAT yield was 1:985 according to 118 positive HBV
DNA blood samples. Thirty three (27.96%) donors were negative for all HBV serologic
markers and 16 (13.56%) carried both anti-HBc and anti-HBs. Fifty (42.37 %) and 19
(16.10%) samples were reactive for anti-HBc or anti-HBs. The majority of samples (66,
55.983%) showed anti-HBc. Of 118 HBV NAT-yield donors, 73 (61.86 %) were followed-
up which found more in male than female. The HBV viral load was lower than 12 IU/ml.
Conclusions: NAT testing in routine blood donor screening can detect HBV DNA in the
window period and late stage of infection. It was difficult to detect HBsAg in the low
level of HBV DNA blood donors. The decision making for high sensitivity and specificity
of the NAT test should be considered for routine testing according to blood transfusion
safety. Bull Chiang Mai Assoc Med Sci 2013; 46(1): 72-80
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Aanaiunn: usuIANEes TSINENLNANININTUATIT AN ANSUNNEANERT NUNAINLIAE
Fadlud dunaluladinnsnsaansasnisindeluladinizsannlaeda Nudeic Acid Test (NAT) #as
Procleic Ultrio test Wa% Cobas TagScreen MPX test 1l unutlszsnsausidoudamas w.a. 2551
eviTelasa HIV-1 BNA, HCV RNA Waz HBV DNA Wi HBV DNA liwauaniaedi hepatitis
B surface antigen (HBsAg) lanaLfluay anuau 118 siating

Foquszasd: Anw HBY profie 1asmsiinitelofasusniaui lufuiaalafinifling HBY DNA
uuanuay HBsAg TinaasluszezanensRndefiGandn occult hepatitis B infection (OBI)
WHUNSANELAZAENS: laRALTIATENINARBURIMNAN 2551 TALABUNINGIAN 2555 7 HBsAg
TNaaL UILTIAY 116,305 Faatne Sfnatha@ensiuan 118 faetnailinauan HBY DNA
wazinliUnagauyn HBV serologic markers AR28ENAAAINAIUIN 73 AIBENY UINIRTIA HBY
DNA Wag HBV profile 11

HaMINAgaL: fetnudeailinauan HBY DNA a1uaw 118 faatng Anlunisassanunig
Radeluszay occult hepatitis B infection (OBI) N/ 1: 985 HLFaAlaRmAWI 33 1 (Fau
8y 27.96) Wina HBV profile 1{luay wu anti-HBc a8AY anti-HBs a119u16 378 (Feuay 13.56)
AT9ANL anti-HBs 2&NUAE9aUU 19 378 (a8ar 16.10) WATWL anti-HBc B819LAE3N U 50
78 (Feuay 42.37) ARLILNNTWY anti-HBC Aauau 66 118 (Feuay 55.93) ﬁ@u’?@m‘l@ﬁmﬁﬂﬁum
AIIRRARINANUIU 73 978 (3088Y 61.86) Lﬂul,wmwmnndﬂmec@qLmeuﬂ?mmL’%@iﬁ@ﬁu
anaudang 12 10/ml

#51l: N33 NAT 3nldlunnsasansadlalinudannannsnnsaany HBV DNA viluszazusnuazlu
szazinemesnafadelafasudniaud G?i'q;Eu?mcﬁf[@ﬁmmamﬂﬁﬂ?mmﬂjmL%@TQ%@ﬁuﬁanuﬁiu
nezuaLdeasaInyliATaaliny HBsAg RaAsRasitiien NAT anallawazanasnigy
@;wﬂ%‘lumammm@ﬂ@ﬁmLﬁmﬁmmwﬂ@@mﬁmmﬁﬂaﬂ s@1sinABAnsunns Tl
2556; 46(1): 72-80

A159A: NAT, blood donation, HBVY, occult hepatitis B
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4 NAT assays U8 Procleic Ultrio test %QLﬂuizuuﬁlx‘i
BmLUaTR eSAS (Chiron, Emeryville, CA) az Cobas Tag-
Screen MPX test An8LlATR98M LUHRA Cobas s201 (Roche
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Instrument Center, Rotkreuz, Switzerland) Wavidaliia
HIV-1 RNA, HCV RBNA laz HBV DNA W%‘/@Nﬁlﬂuﬁ@@ﬁ]
W9 lne Cobas TagScreen MPX test lalANNNTATIAMN
alada HIV-1 RNA Ngx O uaz HIV-2 RNA faatngiaan
AZYNULNATIAARLIUAI BN EWAAzTHA IREATIALLL
AaatinaLmefe Procleic Ultrio test WaXATIAAQ8IAIBLIN
794 6 Adet gl 1 aanme Cobas TagScreen MPX
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occult hepatitis B infection (OBI)' TAggINNTOATIANL
HBV DNA usns2alainy HBsAg UWAZ8NAaeATIANLINTE
3w anti-HBc 38 anti-HBs? N13/793aWL HBV DNA @14
AenUlusTeZUINENIAINIAALTE (window period) 11
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chronic HBV infection) #saa1amsaany HBV DNA luse
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Tasudatuilasnuliasuaniaud Tuszazsng Ainana
1nagldannnsangaany HBsAg AReUNENRgIanaeas
Flslagnldluilagtin’ Asiduicdngusanaladinfian
& v o w s R
deladasuanauiluseay occult hepatitis Nlalansaa
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Imenannzasngtialszmaluwnueidensdunaniasdl A
fmﬁmmmﬁﬂimﬂ"\iﬂﬁﬂlﬁ@ﬁluﬂﬁjmﬁﬁmﬁ:mmmq
\Tala puaniauiluseaugs’® mmwmumm@uﬁﬁmi
TaRAUNTIR annanalinawudndgLFanalaingame
laFasuaniauluszay occult hepatitis tuanuauain
PAINNNRNTUN NAT 11 1ELUNNTATIANTBILaRALLINU
dszanfunsust) w.a.2550"° msdnmndasidnglszasan
Nazdnen HBV profile aaansdadalifanusniaudly
v a a = | v
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HBV DNA fluvuanuaz HBsAg linaavluszazananissn
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\TalTenan occult hepatitis B infection (OBI)
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SUNANTLABALATMUNYLARDUTLBILIINEN LN ANINI T
UATITENLYA AU 122,320 FANBLNILATNILNNTATIA
nseanIRALTe anti-HIVA/2, p24 antigen, anti-HCV,
HBsAg uaz Syphilis AaeRadislatlagldrannis Chemi-
luminescent micro-particle immunoassay (Architect
Abbott, Wies-baden, Germany)
116,305 fivaene ilunsaamidielasa HIV-1 RNA, HOV
RNA waz HBV DNA #a¢i3a NAT %i6ed3a uuusaetng

v v d
WA LAHAALANUIU

\Asadag Procleix Ultrio test 33 ULmaeplusii eSAS uas
WLUTIN 6 AA88NA9E Cobas TagScreen MPX test seUU
2RLUNR Cobas s201 AFABENWABAINUIU 118 Fiaata
Fvuanan HBV DNA

nsnagauw HBV profile lusagneiiliinauan HBV
DNA (Index)

Fnatnafingaany HBYV DNA 411w 118 flaatng
inldneagaun HBY profile Aael Architect anti-HBc
immunoglobulin M (IgM), anti-HBc Immunoglobulin G
(IgG), anti-hepatitis B e antigen (anti-HBe) Way anti-
hepatitis B surface antigen (anti-HBs) (Architect, Abbott

Diagnostics, Sligo, Ireland)

= a ¥ a a adg v
n1sANHIAARIN (follow up) FuFanAlain? kAN
HBV DNA

AuFanalafialikauan HBY DNA wazleiu

o o v v = .
NNIATIREULUNALINLAIAILLATEI Cobas AmpliScreen
Test ﬁ@uﬁu?mﬂ@ﬁmtm\ﬁmﬁ anniTalng ¥iTannA
ATUITANARTNNTEUIAITIADA ANTULNNLANART AF91T
NENLNA NUNINLIRENARR AzHN1TRAARN (follow-up)
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%11 HBV DNA LULARELAEA0E Procleix Ultrio test
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FLULERIUNR Cobas s201 TANVNNARELMN HBV profile

ULAEINUAIDEN9NLTIU index
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Table 1 Prevalence of HBV DNA in HBsAg-negative blood donors collected from August 2008 to July 2012 at

Maharaj Nakorn Chiang Mai Hospital

HBV DNA-positive Prevalence of OBI

Period Number of donation
Aug 2008 - July 2009 27,235
Aug 2009 - July 2010 28,575
Aug 2010 - July 2011 29,491
Aug 2011 - July 2012 31,004
Total 116,305

30 1:907
30 1:9562
27 1:1,092
31 1:1,007
118 1:985

OBI = occult hepatitis B infection

WOURIMAN W.A. 2551 DAURBUNINHIAN W.A. 2555
AuIUTIAY 116,305 faetia WusnetihadeniiliNg
19N HBV DNA a1uau 118 faadd Astilunismsaa
Wumiﬁm%@‘lmwz occult hepatitis B infection (OBI)
winiy 1: 985 wikeaniflusnediadeniilaiuuiaa
FEUINAURBURIMNAN W.A. 2551 DILABUNINYIAN W.A.
2552 ANUaU 27,235 A8t WU HBY DNA Aa1uq 30
FNBENY TENINAUADURINIAN W.A.2552 TALABUNINGIAN
2553 ANUAU 28,575 A8t WU HBY DNA Aa1uq 30
FNRENG TENINAADURINIAN W.A.2553 TALABUNTNGIAN
W.A.2554 AU 29,491 Anaind WU HBV DNA anuau
27 ANRHNLAZITNINUARUAIMNAN W.A.2554 DALABU
NINNIAN W.A. 2555 AUaU 31,004 Aa@te WU HBV
DNA s1u9u 31 faetne Andlunismssanunisinide
Tuszar OBl WAy 1: 907, 1:952, 1:1,092 wag 1:1,007

ANNANAL

A1997 2 WAAINANITAIIA HBV profile lu
FaathaiRontasisaalafindiuiuy 118 safinsaany
HBV DNA wudnasaanulneds Cobas TagScreen MPX
test AU 74 378 WazMIIANUIAEAE Procleic Ultrio
test AU 44 718 HKLFAALANAAUIL 33 918 (Fat
av 27.96) Wvina HBV profile luau unnsmsaanulng
3% Procleic Ultrio test a1uqU 18 31¢La¥3d Cobas Tag-
Screen MPX test 41491 15 9181 fUFANALATAAIUIU 16
918 Fauay 13.56) WU anti-HBc Way anti-HBs T9m394
wulmeRa Procleic Ultrio test a11421 6 9181 La¥A5 Cobas
TagScreen MPX test a7uau 10 8 wugfi3analading
AT9ANL anti-HBC LNEasiNuRALIaUI 50 918 (FReay
42.37) Ingms9anuA289s Cobas TagScreen MPX  test
F1U9U 40 398 TIWLNINNGNATE Procleic Ultrio test W

Table 2 Serological HBV profile of the 118 HBV DNA-positive blood donors

HBV DNA detected by

HBV serology Total number detected Procleic Cobas TagScreen
markers (%) Ultrio Test: IDT  MPX Test: pool of 6

Negative for all 33 (27.96) 18 15
markers
Anti-HBc plus anti-HBs 16 (13.56) 6 10
Anti-HBc only 50 (42.37) 10 40
Anti-HBs only 19 (16.10) 10 9

Total 118 (100.00) 44 74

IDT = Individual-donation testing.

Note: Anti-HBs antibody level of 5.65-72.96 mIU/ml found in 26 donors, 116.44- 441.09 miU/ml

in 7 donors and >1,000 mIU/ml in 2 donors

WNARANITUANE » NENTNLNTTA » AAanTsNLNTR  S9RATA 75




Bulletin Chiang Mai Associated Medical Sciences

LWAEN 10 918 WAZATIAWL anti-HBs LNeNa AL UL
19 918 (Feuaz 16.10) AaeRs Procleic Ultrio test anuau
10 978 Ua¥as Cobas TagScreen MPX test A1UqU 9 918l
INHANTANENWLIALFAlaRRIIUIU 66 718 (Fatay
55.93) fna anti-HBc tHuuan wu anti-HBs a1uau
35 9181 i5lAN9E19149 5.65-72.96 mIU/mI. A1ua1 26 78,
UANTZUING 116.44-441.09 mIU/mI. AU 7 918 WAz
11NN91 1,000 mIU/mIl. a1U9L 2 378

A171971 3 WAAIHANITATIA HBV profile lu
fﬁa@ﬂ'fmLﬁfaWumﬁu%mi@ﬁmﬁmmmﬁmmmﬂ?ﬂmu
73 778 (Geuay 61.86) wiuiuwATiganuaw 57 ¢
LAY ANUIU 16 978 Lﬂuﬁu%miﬂﬁmmézumﬂ
35 918 LL@zLﬂuﬁﬁLmﬂmﬁﬁmm‘i@ﬁmmmwmmﬂwﬁm
uasideslainiglu 3 1 Auau 38 :e Aengsendng 17
fia 56 T (AAnans 23 7)) HBunadlasasusniaud Anan
12 1U/ml i 189 IU/ml wgFaeladiniising HBV profie
uay auau 22 91e hunwAtaanual 18 91g WA
WY AU 4 978l Lﬂu;:\fu?ami@ﬁm%mm AU
9 71 Lﬂuﬁﬁmﬂmu‘?mmi@ﬁmﬁﬂmu 13 378 e
521979 17 9 40 1 (Anane 22 1) HdFunaslasasiu
anautl sngn 12 10/ml e 189 1U/m CEEREIRT
AU 9 T8 TIRTIANY anti-HBG WAy anti-HBs Lluine
778 AU 6 18 LNANCIR 119U 3 108 luguLFAR
1aTMATILIN AU 5 378 LALINNLBAALATRLAIR L
4 978 {@1gITNIN 17 19 56 1 (AINa9 29 1) uawH
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Bunoudeliasusniaud sndn 12 10/ml HKLFAA
{afimauau 28 efimsaany anti-HBc aehafan
LWATNERTUIU 24 218 LNATNAI WU 4 318 ludiFana
TafinASausnanuL 15 38 nasnLRanalafinuaasnuw
13 718 Je1g9endna 17 09 52 T (Anand 26 1) fuFana
Tafima 9 MeflSannudeliasusniautinng 12 10/
ml ﬁ@u?mﬂiﬂﬁmﬁmwwu anti-HBs \Weg9BeNLAY
U 14 7781 LEULWATI 871U 9 778 LWANTINAIUIU
538 Lﬂurzﬁ’u?mﬂiaﬁm%m,wﬂ 6 378 LAYNILTANALATA
LAWY 8 778 Henesendnd 18 T 28 T (AMnang 22
7) funadlaFasusniauisnngn 12 1W/ml Sq 47.9 W/
ml AMNHANITANEINLINELTARAlaRdaulnnjauau
37 318 AzmIIAaNy anti-HBc aewiluiwagnasinndn
wandauas IS anoude lhasusniauang 12 1W/ml

AT 4 WARNTYEZIeINNIRALT el TaGUEN
wwud fqﬂﬂﬁqaﬂ'wLﬁfamaumrgu?mﬂi@ﬁmﬁmmmﬁmmw
f1uaU 78 $18 NuddnnsAndeluszazusnanuau
17 918 %qagﬂuiw; window period A1 9 9181AN
N1TATIANL HBsAg, HBeAg, anti-HBc IgM, anti-HBc YED)
anti-HBs HfLFaAINUIL 8 918 Bgflusvezqavingaednig
Aadeliasusniaut Tnanssany anti-HBc, anti-HBs,
HBV DNA uag anti-HBe ann1sANEnUIgLFanAaIw
nny @5 19, Taaas 61.64) Aadelasasusnianluszay
occult HBV infection a1NN17AT3ANWL HBV DNA, anti-HBc
%78 anti-HBs %78 anti-HBe lanuiuFaAlalinaIuau

Table 3 Serological HBV profile of the follow-up index donations of 73 HBV DNA-positive

HBV Median age of
HBYV serology Number of Sex Status viral load, donors, years
markers donors M/F FD/RD 1U/ml (range)
Negative for all 22 18/4 9/13 <12 -189 22 (17-40)
markers

Anti-HBc + anti-HBs 9 6/3 5/4 <12 29 (17-56)
Anti-HBc only 28 24/4 15/13 <12 26 (17-52)
Anti-HBs only 14 9/5 6/8 <12-479 22 (18-28)
Total 73 57116 35/38 <12-189 23 (17-56)

M/F=male/female
FD = first time donors

RD = repeated donors
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anti-HBs Tuf288198aAATILINLAZWL anti-HBc IgM, [annsRfgunalnaiuualinisnusniiayn

anti-HBc, HBV DNA waziAn anti-HBs tiwngeluly  Auseslafudadusuaniaud At w.a. 2535 usu

o I a N Y oa A o an 9.°9.¥ Y !
FIBELUWNFNFTN LL@ZN@U?’QWWT@MWQWUQH 10 ﬁ"]EIV]VLN H1 Vl'ﬂ,ﬂﬂﬂqur]’]iﬂﬁﬁ‘ﬂi’ﬁ@WU@ﬂLNUELuﬂ?ZLWﬂVLVIEIﬂ@u

ANNNTDEUTUTLEENNTAAT A LAINTIZEIAIATIANY anti-  TNASNINIFILAT W.A. 2543 A1N918NIUNNTLIHNTEA9T D4

HBs tWeNDENLAENTULASINUAIDLNUADAATILIN AUNTZUIRINEN mmquaﬂm NILNINANENTOUGY

Table 4 Classification of HBV infection in follow-up donors

HBYV infection status Number of  Serology of

donors (%) index donation

Serology and HBV DNA

of follow-up donors

Primary, acute infection

Window period 9 (12.33) Negative
Late stage 8 (10.96) Anti-HBc
Occult HBV infection 3 (4.11) Negative

10 (13.69) Anti-HBc/anti-HBs

25 (34.25)  Anti-HBc

7 (9.59) Anti-HBs
Reinfection or 1(1.37) Anti-HBs
breakthrough infection
Unconfirmed 10 (13.70) Anti-HBs
Total 73 (100.00)

HBsAg
Anti-HBc IgM
Anti-HBc
Anti-HBs
HBeAg
Anti-HBc
Increasing anti-HBs
HBV DNA
Anti-HBe
HBV DNA
Anti-HBc
Anti-HBc
Anti-HBs
HBV DNA
Anti-HBe
Anti-HBs
Anti-HBc
HBV DNA
Anti-HBe
Anti-HBs
Anti-HBc
Increasing anti-HBs
Anti-HBc
Anti-HBc IgM
HBV DNA
Anti-HBs
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7 w.a. 2553 wiilsplafasusniaufinudaulnndenaiy
Tosasusnaud lnewuiensy 57.03 (Weafiauainng
ﬁmﬁ@ﬁuﬁﬂmunmﬁm‘o FIBNUNITANENUDIITYT A
AaTaRLAz AN wummﬂ;ﬂmmL%@iqi"@ﬁuﬁﬂLaumu
UszwmAlnenasanulaunenisandaTuALanEa LT wan
121 Fauay 5-61u;§1’7iﬁ@mmnndq 16 Tl uazwuidies
Teuay O.S—2.71u;§ﬁﬁmqﬁﬁﬂdﬁ 16 T wangliiudnnng
IysusatusuanauTn A sransnnwyinliensnnshin
delhiasusnauilunuinaanasethadiulddausnns
”Lﬁi"uiﬂ%um@%ﬁﬂsimamquﬁ%ﬂi:mmm AINTILNU
nsAnENraIinml Tunanwazane T w.a. 2550 Tu
ALFaAlainedlsanentnaaTuAsd ey HBY
NAT yield rate 1:800 %\1Lﬂuﬁmmﬁ'gqndﬁmimmmmm
Audunslainuieang annanalnefiwy HBV DNA
1:2,800" analflumsnznsineluafanaumindidou
El,mg'Lﬂurgu?mmiﬂﬁmwmLmuLmeﬁmm'ﬂum%\mm
AN ANENLUATIENLINERIINNTAT9aWL HBY DNA
anadagluans 1:900 04 1:1,000 LWT1ERATUIUE
13anelafimlszaniisanniy usedndlsfimafdomaiiu
fa"mmﬂmmqwuﬁ@qur]Lﬁmﬁﬂuﬁuﬂimmﬁﬁmw
grlusyAUANTInG HBY DNA 1:350,000 &4 1:610,000
NN9ANENATIHARAARBITL ENNUIBIVIATE ANAANTIA
WilTuazAn® finsaany HBV @ae NAT gnggmiui@ﬁmﬁ'
mnzfiulunamiietszann 1:1,000 Wadiauiuladin
Tanzfulunmanans neRzsueaniEaunilawaznia
TRasdssnalng

N13M99aNL HBV DNA 1228 Cobas TagScreen
MPX test LULTIN 6 FaBgNINLNINNI138 Procleic Ultrio
test LL1_|'1_|ﬁqaﬁ'wLﬁ'mmmmé’mﬁumﬁwmumm@uﬁ

* gauiluingny

U3 RALUNTNR anniaialne’’
PANNITIUNITATIAMANAINAU N1TRENWLL primer N
| o o % o o o & ° |
e iidnldduAvansiugnssnaeutalum s
= s Gl o 1 1 1 a = =
Wweanurranuazauddlaldwinnuasinalalunng
A7aldviniu Inawuin3s Procleic Ultrio test HARN
1alun17m399 HBV DNA #fiAonadadw 10 1U/mi T
7135 Cobas TagScreen MPX test Amanulalunisnsaai
ANNTL 3 1U/mI™ memnamﬁﬂwmmmL%@iqi"@ﬁu
ANEUT NanTnITiNTsnsman et lgnanlsyan
= s = o v o d‘y v 17 dynl d‘y 1
3 09 4 Ju v binuauowaetes” uenaniidauat
AunguredgLIAlaiaNd NI LT Al UL TN
Az l1178111NN1TATIAFALTUAUIIBIAN AR UWIUNNT

MIIAWLILANANAY YiFaTUBLNL HBV genotype N17794
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WAt aensesguiuinislain ananiaalng
nlaanisAnEAsANnwuailu HBV genotype B ua
genotype C laaninaaz 64 1flu genotype C™ wazann
PINULBINNG §a3TINNTUATANEIUT] 2550 WU HBV
genotype C Teaay 87.1 49U genotype B Wuieaas 11.6
Tudsewalng waziisnaanudn HBV genotype C awiiin
ATnANeiLs TUALMLS pre-S §anan genotype B° 814
9 L1
duanmauilanngaalainy HBsAg
Tun1sAnEATILRTIANY anti-HBC B8R
fauay 42.37 4BAARINTUINIIUNITANIIDIAUE
1FNTARAWSTIR 4NN TR NENRTIANL anti-HBGC
Faraz 46.9"° nzilszmalnaaglulssinaniinonugn
gaadalaianuanauiluseaugs fusanpladimpaduta
Talsaruaniauiniuauslaitanaainisauaniay 1u
wurlszinANiANTNAT AP9aNL anti-HBe Feauay
10-13 WARTIANL anti-HBc WAz anti-HBs §aNm9¢ $a8
A% 70-90" TINAMNUANAIIAINNITANHIATILANY
anti-HBc 7931 anti-HBs 58182 13.56 WazianuaL HBY
DNA TuszAumnIngn 12 IU/ml daudLFanalalinfingaany
anti-HBs 2¢N41Ae0 Taeaz 16.10 guFaadaulunaziian
anti-HBs A1N97 100 mIU/ml A1NNFANENRARINNLAN
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