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Meta-Analysis for the Pooled Sensitivity and Specificity of Hepatitis B Surface Antigen Rapid Tests

Sang-Hyun Hwang, M.D."?, Heung-Bum Oh, M.D.?, Sung-Eun Choi’, Hyung-Hoi Kim, M.D."?, Chulhun L Chang, M.D."?,

Eun-Yup Lee, M.D."?, and Han-Chul Son, M.D."*

Department of Laboratory Medicine', Pusan National University School of Medicine, Busan; Medical Research Institute?, Pusan National
University, Busan; Department of Laboratory Medicine®, Asan Medical Center and University of Ulsan College of Medicine, Seoul, Korea

Background : Although hepatitis B surface antigen (HBsAg) rapid test based on immunochro-
matographic assay (ICA) is now widely used, the test has not been evaluated sufficiently enough to
validate its performance. Thus, it is important to summarize the clinical performance of the test kits.

In this study, we performed meta-analysis for the performance of the HBsAg rapid tests.

Methods : PubMed database was searched using keywords about the accuracy of diagnostic
tests for hepatitis B virus (HBV) infection. Two investigators assessed methodological quality utiliz-
ing standards for reporting of diagnostic accuracy studies (STARD) checklist. After performing a
heterogeneity test, we obtained pooled sensitivity and specificity. Positive and negative predictive

values (PPV and NPV) were simulated according to HBV prevalence.

Results : A total of 38 studies was selected from 10 papers. The quality scores ranged from 3 to
13 (median, 8). Kappa value was good (0.85). The performance of the 38 studies was heteroge-
neous. When 33 studies with better quality from 7 papers were re-selected, the pooled sensitivity
and specificity were 98.07% (95% confidence interval, Cl: 97.67-98.47%) and 99.56% (95% ClI:
99.21-99.91%), respectively. With an HBV prevalence of 5%, PPV and NPV were predicted to be

92.14% and 99.90%, respectively.
Conclusions

. In view of high HBV prevalence in Korea, it is thought that the HBsAg rapid test

can be used for HBV screening in small-sized laboratories or for epidemiologic studies. This study
should be helpful in establishing a guideline for the proper performance evaluation of the HBsAg

rapid tests. (Korean J Lab Med 2008;28:160-8)
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A (enzyme immunoassay, EIA), A JALEAH S HAR
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A A (chemiluminescence immunoassay, CIA)O] 2
AREEDL Qle}, U gt HOjHoAE 258 Welaw
ul& T2 1) ¥ (immunochromatographic assay, ICA)& ©]&
B 414K rapid test)¥o] AHBol Z7FHL Sl cselAl
AAL A @3] Y] 2 Haro] oJstH, ICA HelE o83t
ASEAF ARE7|1 TS 20029 % 10%014 20064 22.1%2 %
7tieHS, 41, Tebd ICAM] that 8a 4537 9 A%
of] thek EoF4 Q1 HETF A Aol
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AP FRAAE 298] A4 A5 B7E AT A7
BnEgek4-7), 98] 2 ZuEo] Aolstel ICAHS] A
of Thet FEA BERS Wel7I7 417 el Aold AT 2
e AE 29 A5 Aol S A, AT o] Folo]
71918 S Qlk, AES AT WS ASIHA US A9 1

35 B7F Ak A=E
Aejrictal ko] AsB7tel gt A9 Ae Eol7] fiet
HHH O] SR standards for reporting of diagnostic accu—
racy studies (STARD) A& AHE-3E 4= IH10], oA =
A Flle] A&o& STARDE olgate] €3 7hd polgiA
(hepatitis C virus, HCV) SAIHALY] 5B 7ol ofst A+
BHo] ZS grpstal webtAlE Al vh Qlek 2 AtollA
e HBsAg AEHAL AFARE diAke.2 STARDE o451
Oq:rL«] A5 Brlekal HEeREAS Alsste] HBsAg Al4A
5 Yopi 1zt sl
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199549 195E 20069 1297F4] PubMed (http://www.
ncbi.nlm. nih. gov/sites/entrez/)oll A “hepatitis B", “rapid
test’, ‘hepatitis B antibodies”, “sensitivity and specificity”,
“diagnostic accuracy’, “HBsAg test’ ‘immunochromatog—
raphy’ 59 &ol& A&ste] B8-S AAHTE HAE A
AT ANE 28 49 FlEd 55 HESto] At &

161

SAIFTE T3 Google A MR (http://www.google.co kr)}S
o]-gsto] WHO HA|[12]¢} International Consortium for
Blood Safety (ICBS)2] HBsAg Al&7AF H7F HA[18]=
3SR}, U E AL KoreaMed (http://www. korea—
med.org/SearchBasic, php)& ©]-83F%itt.
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sHitk. %71 7120 R o4 AF0IA] AL STARD HAE
AT, S el Bk Ee) 2 7145l slow

14, 2 7leso] Al ¢hod 0feg sho] Fadlsialon,
T B7P4] Bt ot F B HEA 7] ojzte]

A ol disiie EE2S Eote] o YAE olF =
2 35l93, HEA 7+ DA =8} kappa EAHS AAstAch

AAE FE52 E8H A (publication bias) 52| A

3 funnel plot-& 128]32[14], Begg®t Mazumdar?] <=

P Eggere] A3 # B (in-
sto] 431 ATHI5].

ZF 230l tiste] RigtE, Bolk 9l o529 95% Al i1t
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ear regression method)< ©]-&-

(confidence interval, CI)=

rane's Q testE /\]6” sto] AelE £35 Zl‘ %3—-1_]*30] N
SR GobESkL, #3E 1t ol a” = Hol= A%
A(subgroup analysis)= Al&sllct, T HA oA =
oS Hol= A% HE AT D (random effect model)=
2-gat3iet, BE BAEALS Excel (version 2003, Microsoft,
Redmond, WA, USA)¥} SAS (version 9.1, Cary, NC, USA)
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“HBV immunoblot test’@} “evaluation” ZX3FHo=2 A
114, “HBV rapid test’ ¢} “sensitivity and specificity”
+o 2 HARE 49 167, “HBsAg ¢} “screening” 2302
974, PubMedollA] “HBV rapid test’ 2 #A3st 7
H %t KoreaMedof|A+= “HBsAg ¥ “rapid”
F - 174, “HBsAg" ¥} “screening” &3HO.
o] FEH I, ol& HHEY} 247 AL
tol 25202 10719] =& AHstATH-7,
~20] (Table 1).
SOl A= 38719 Bt Aaprt 23] e
o, o 22 F 2959 AlEell tsl Bt ol R A Sl
t}: Binax NOW (Binax Inc., Portland, ME, USA), Genedia
HBsAg Rapid (Green Cross MS Inc., Yongin, Korea), Dou—

blecheck HBs Antigen (Orgenics, Courbevoie, France),
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Genelabs Diagnostics Rapid HBsAg test (Genelabs Diag—
nostics Pte Ltd., Singapore Science Park, Singapore), Hep—
acard HBsAg (J.Mitra & Co., Ltd., New Delhi, India), Im—
munoComb II HBs Ag 90 (Orgenics), Serodia HBs (Fujire—
bio Diagnostics Inc., Tokyo, Japan), Determine HBsAg
(Abbott Diagnostics, Abbott Park, IL, USA), Uni-Gold
HBsAg (Trinity Biotech plc Co. Wicklow, Ireland), Hep B
Stat—Pak Ultra Fast (Chembio Diagnostic Systems Inc,
Medford, NY, USA), Dainascreen HBsAg (Abbott Labo—
ratories), Dainascreen HBsAg (Dainabot Co., Ltd., Tokyo,
Japan), HBsAg Line test (Acon Biotech Co., Ltd., Beijing,
China), Acon HBsAg One Step (Acon Laboratories Inc.,
San Diego, CA, USA), HBsAg Dipstick One Step test
(Cypress Diagnostics, Langdorp, Belgium), HBsAg (David
& Tom Biotechnology Co., Ltd. Guangdong, China), HBsAg

Cassette (EQUIPAR Diagnostici Societa a Responsabilita
Limitata, Saronno, Italy), Quick HBsAg test (Firmer Co.,
Ltd., Bangkok, Thailand), Assure HBsAg rapid test (Ge—
nelabs Diagnostics Pte Ltd), i+LAB HBsAG test (+MED
Laboratories Co., Ltd., Bangkok Thailand), Quick Chaser
HBsAg (Mizuho Medy Co., Ltd., Saga, Japan), One Step
HBsAg Dipstick test (Newmarket Laboratories Ltd, New—
market, UK), Bioline HBsAg Strip (Pacific Biotech Co.,
Ltd., Bangkok, Thailand), SD BioLine HBsAg (Standard
Diagnostics, Yongin, Korea), HEP-CHECK-1 (Veda. Lab,
Alencon Cedex, France), HEP-CHECK—1-STRIP (Veda.
Lab), HepaScan HBsAg Cassette Type/HepaScan HBsAg
Strip Type (YD Diagnostics, Seoul, Korea), Asan Easy
Test HBsAg (Asan Pharm Co., Ltd., Seoul, Korea), Dae—
woong Rapid HBsAg (Daewoong Biotech, Kyonggi—do,

Korea).

YT A1E9] %$- Begg®t Mazumdar?] =913+
o A= P=0.6866%2 o] GIIAINE, Egger?] A33]
HHolAl= P<0.0012 &30l s A SR Ak 2y
Bt Bolke AY S0l %E Begget Mazumdar?] <=9
o A= P<0.001, Egger?] AE 3] A HA A= P value=
0.31492 A& e A3E Btk o]of it funnel plot
Ah= Fig, 13 Zekon, EuhHAo] iAol tialjAl= ofw

=)

i

ZF o] iste] vz, Solwe} 95% A=k Fig, 2
9} Zokeh WzHEL 65.0-100%, E0)%E 95.5-100%= Ak
Sate] B4 HAl 45, Al 3 Abo), gAY W 5o

e} 2to] 7} QI THTable 1, Fig. 1, 2).
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Fig. 1. Funnel plots for publication bias of sensitivities (A), and specificities (B).
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Table 1. Literature survey on both sensitivity and specificity of HBsAg rapid test kits

Studies Refe- SpeC’Frum of Reference Test assay T FN FP TN Sn Sp
rences patients standard
Clement  [16] 403 patients with MEIA Binax NOW 402 1 2 293 99.8 99.3
biopsy-proven chronic
HBV infection, 295
healthy volunteers
WHO (1) [12] 99 HBsAg positive, ELISA Genedia HBsAg Rapid 93 1 0 277 99.0 100
WHO (2) 178 HBsAg negative Doublecheck HBs Antigen 98 1 7171 99.0 96.1
WHO (3) sera from patients Genelabs Diagnostics 98 1 5 173 99.0 97.2
Rapid HBsAg test
WHO (4) Hepacard HBsAg 98 1 4 174 99.0 97.8
WHO (5) ImmunoComb Il HBs Ag 90 98 1 8 170 99.0 95.5
WHO (6) Serodia HBs 98 1 0 178 99.0 100
WHO (7) Determine HBsAg 98 1 1 177 99.0 99.4
WHO (8) Uni-Gold HBsAg 98 1 0 178 99.0 100
WHO (9) HEP B STAT-PAK ULTRA FAST 93 1 0 178 99.0 100
Lien (1) [17] 101 HBsAg seroreactive, EIA Determine HBsAg 117 0 0 211 100 100
Lien (2) 99 HBsAb seronegative, EIA Serodia HBs 112 5 0o 21 95.7 100
Lien (3) 128 potential cross-reactive  EIA Dainascreen HBsAg 117 0 0 211 100 100
group
Akanmu [18] 101 blood donors ELISA Binax NOW 7 1 0 93 875 100
Lau [19] 2463 selected samples EIA Binax NOW 157 8 0 2298 952 100
(827 frozen sera, 1011
fresh sera, and 625 whole
blood samples)
Sato [20] 462 routine samples EIA and RPHA Dainascreen HBsAg 158 0 0 304 100 100
ICBS (1) [18]  arepresentation of EIA Determine HBsAg 143 3 0 200 980 100
ICBS (2) worldwide genotypes HBsAg Line test 143 3 0 200 980 100
ICBS (3) A B,C,D,E Fand Acon HBsAg One Step 143 3 0 200 98.0 100
ICBS (4) their corresponding HBsAg Dipstick One Step test 142 4 0 200 97.3 100
variety of subtypes.
ICBS (5) This HBV positive panel HBsAg 143 3 0 200 98.0 100
ICBS (6) is composed of: a) 146 HbsAg Cassette 142 4 0 200 97.3 100
ICBS (7) individual HBsAg positive Quick HBsAg test 142 4 0 200 97.3 100
ICBS (8) members, b) 200 individual Assure HBsAg rapid test 143 3 0 200 980 100
ICBS (9) non-infectious plasma units i+LAB HBSAG test 142 4 0 200 97.3 100
ICBS (10) received from the American Quick Chaser HBsAg 143 3 0 200 98.0 100
ICBS (11) Red Cross in Washington One Step HBsAg Dipstick test 143 3 0 200 98.0 100
ICBS (12) D.C,USA BioLine HBsAg Strip 143 3 0 200 98.0 100
ICBS (13) SD BioLine HBsAg 143 3 0 200 98.0 100
ICBS (14) HEP-CHECK-1 138 8 0 200 945 100
ICBS (15) HEP-CHECK-1-STRIP 142 4 0 200 97.3 100
ICBS (16) HepaScan HBsAg cassette type/ 143 3 0 200 980 100
HepaScan HBsAg strip type
Cha (1) [7] 20 HBsAg-positive, MEIA SD BioLine HBsAg 13 7 0 20 65.0 100
Cha (2) 20 HBsAg-negative sera Asan Easy Test HBsAg 16 4 0 20 80.0 100
Cha (3) by MEIA Genedia HBsAg Rapid 17 3 0 20 85.0 100
Oh [5] 150 HBsAg-positive, EIA Genedia HBsAg Rapid 147 3 0 100 98.0 100
100 HBsAg-negative sera
by EIA
Whang (1)  [6] 100 HBsAg-positive, MEIA Daewoong rapid HBsAg 97 3 0 100 970 100
Whang (2) 100 HBsAg-negative sera Genedia HBsAg Rapid 97 3 0 100 97.0 100
by MEIA

Abbreviations: TP, true positive; FN, false negative; FP, false positive; TN, true negative; Sn, sensitivity; Sp, specificity; MEIA, microparticle enzyme
immunoassay; EIA, enzyme immunoassay; RPHA, reverse passive hemagglutination assay.
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