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HCV DuoBk &Ry dlles, PFHME1916], EPHME624, fRFHMHE129/%], EEI#1074]. HCVDuoBk&kdll. HCV
Duo-Abk il ) 5 45 5 A BF 14 TR E 35 B 3 & T HCV Duo-Agi il (P < 0.05), HCV Duo-Agh iR =ik
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Abstract

Objective: To analyze the diagnostic efficacy of Elecsys® HCV Duo antigen-antibody combined assay
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in screening for hepatitis C virus (HCV) infection, so as to provide evidence for the implementation
of hierarchical HCV screening in clinical practice. Methods: A total of 298 serum specimens from
patients who underwent HCV antibody detection at Traditional Chinese Medicine Hospital of Meishan
between October 2025 and May 2026 were enrolled in this study. Using HCV-RNA detection as the
gold standard, the sensitivity, specificity, positive predictive value and negative predictive value
were compared among the HCV Duo combined assay, isolated antibody assay and isolated antigen
assay. Results: Among the 298 specimens, 62 were HCV RNA-positive and 236 were HCV RNA-neg-
ative; 48 specimens tested positive and 250 tested negative for HCV Duo-Ag, while 191 specimens
tested positive and 107 tested negative for HCV Duo-Ab. Based on the results of HCV-RNA detec-
tion, the HCV Duo combined assay yielded 191 positive results, including 62 true-positive cases,
129 false-positive cases and 107 true-negative cases. The sensitivity and negative predictive value
of the HCV Duo combined assay and isolated HCV Duo-Ab assay were significantly higher than those
of the isolated HCV Duo-Ag assay (P < 0.05). The specificity, positive predictive value and diagnos-
tic accuracy of the HCV Duo-Ag assay were markedly superior to those of the HCV Duo combined
assay and isolated HCV Duo-Ab assay (P < 0.001). For HCV RNA-positive specimens, the positive
detection rates of HCV Duo-Ag and HCV Duo-Ab were 77.42% and 100%, respectively (P < 0.001).
For HCV RNA-negative specimens, the false-positive rates of HCV Duo-Ag and HCV Duo-Ab were 0%
and 54.66%, respectively (P < 0.001). Conclusion: The high specificity of HCV Duo-Ag complements
the high sensitivity of HCV Duo-Ab perfectly, which lays a theoretical foundation for the design of
the HCV Duo combined detection strategy. A hierarchical screening protocol is recommended for
clinical application, which can balance the risk of missed diagnosis and the cost of nucleic acid
testing, and further standardize and optimize the routine screening workflow for hepatitis C.

Keywords

Hepatitis C Virus, HCV Duo, Diagnostic Performance

Copyright © 2026 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

VI HLJH 4% 9% 25 (Hepatitis C virus, HCV)E& 4@ B R AL BA R, ol FEUFEAG . o S AR AR
T2, TR ERE AR . A AR ZU(WHO) 2026 FE4ERAT AR, HATSERZAH 5000 /518
HCV HUAE& G (HCV RNA [HME), il AR MIERATE N 0.6%. H 2015 FELUR, HEDUHE #24Y)(DAA)
M)z R RER T IR @S, RIS NBC R N 20%, Bifs TAERUSM Bt . SR1m, 4
BRI T SAARAR R, 3 R B R AU T S R i AN, R BT I i 11 2 100 J3fI[1] [2]. TR
STFBOED, (AIfEE SRR L . 1ZWEE R X 254 m] e M 2255 0 KSR S8, BE S WHO 2030
CEYH R FE I I 28 A St AR b B AR O B

A I DA 5 FH A 2R P 98 978 25 0 A T B 2 A0 468 1M v 2 U A« 973 342 0o LSRG ) B AR R ARG I =28
SIEMEANT, WOERAFEEY RS N rAsR SRR ML, R AR i i e
7, BAERNE O, 5 SR IBAIRR . A HCV O BRI i G 248 A il i i, &
EHRTH R HABAS tH AR R3] AZTRAG I 2 HCV BURE BRGS0 S hn e, e 08K ) G 2 MR YL IR A
Z ATV IV A% S s fa NBERSHETRi A (4]
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AR FL B AEIEE X Elecsys® HCV Duo $LEFUATRA Rl 514 S H1-HCV & HCV RNA il 45
2, 4rHT HCV Duo 7E HCV YL & s 112 WiaaE, Pl HCV Duo X 73 BIE 5 BEAT IR Gy (1 SEBR 12 W iy
B, BLEMRA HCV BT AR, IR IR A R 57 A 52 it 2 % ks
2. BRI S A
2.1. —RHER

WFITIEEL 2025 4F 10 H % 2026 4 5 A Hi8T )8 i i EEEE R332 HCV HUaas i it S5 mig b4,
L1t 298 3. i 157 6, G2 19~86 %(56.39+12.04 %); &t 141 B, 4F#% 19~87 $(56.7+13.68 %),
2.2. UEBSHF

{X#%: cobas 8000 e 801 (¥ [RiZWi A A]), ZERIEIAXCEM AR M HIRAF]), %4 SLAN-96P
SR 5 E B PCR AX( g2 A By BHEA TR A A

KA R 20 B A AR O35 (Blecsys® HCV Duo)# il # 60(% RS A ), BIRIREGR 7
ECEMAERHE A A IR AF]), AT 205 B A% R A 70 S G A R I B BR A 7)o
2.3. MBIEHR

SIS ¢ ' 38 B PCR A I T4 LT 98093 2% BR(HCV-RNA), Elecsys® HCV Duo Rl 7 7L fiF ¢ 7 #E A% L
PURE(HCV-Ag). HABT KRB PUAMHCV-Ab). PL HCV-RNA Rl 45 oy &hrdE, 7087 HCV Duo BEA
M. HCV Duo-Ag } HCV Duo-Ab 50 (1 R Femth BHEEFGNAE . BIETIME . 12 Wik 2 K A
PER % . HCV Duo BEA KM, HCV Duo-Ag B, HCV Duo-Ag 4T — B ED ) 2 A FA .
2.4. Gt

KH SPSS 26.0 1 MedCalc 22.0 {47 S8t i, THECEE BB () FTE 73 Ll(%) Fom . REBUES
RS 95% B A5 X AR Wilson score /i1 . SRAECXT McNemar R 5 #656 HL4: HCV Duo-Ag K&
HCV Duo-Ab FiFhZH 7 £ RNA FHEEFBA A R Z, P <0.05 AERARITFE L.

3. &R
3.1. HCV RNA 5 HCV Duo #MEZ5R 4547

IINHTHIBRAS S HCA 298 43, RNA FHYE 62 6. FI4E 236 1, HCV Duo-Ag BH 48 7. B 250
], HCV Duo-Ab FHTE 191 %1, Bk 107 1], 2R 1.

Table 1. Results of HCV RNA, HCV Duo-Ag and HCV Duo-Ab tests
%2 1. HCV RNA, HCV Duo-Ag. HCV Duo-Ab #&l5R

Rl WRrS FH 14 Yikes Gt (f)

HCV RNA 62 (20.81%) 236 (79.19%) 298
HCV Duo-Ag 48 (16.11%) 250 (83.89%) 298
HCV Duo-Ab 191 (64.09%) 107 (35.91%) 298

3.2. HCV Duo Bt &#MZER 5547
PL HCV-RNA 645 - AbrifE, HCV Duo BEAAGIES, A 191 61, EFAM: 62 41, BT 129 41,
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FERAM: 107 1, SR ILE 2,

Table 2. Comparison of HCV Duo combination assay results with HCV RNA
% 2. HCV Duo BX&#2MEER S HCV-RNA EEEL

Far i HCV-RNA [ (%) HCV-RNA B (#1) At
HCV Duo Bt 62 (TP) 129 (FP) 191
HCV Duo B 0 (FN) 107 (TN) 107
it 62 236 298
FE: HCV Duo BXAFIBHE & XA HCV Duo-Ag PHPEEK HCV Duo-Ab k. TP: EPHPE: FP: FHME: FN: f&H
PE; TN: EEAM.

3.3. HCV Duo i BiHEE SR

HCV Duo Bt& K. HCV Duo-Ab Il ) 7 &R F 1 FRNME 39 100%, &3 & T HCV Duo-Ag
(P < 0.05). HCV Duo-Ag FEll4RF 57 14:(100%)  BH M FAE(100%) F12 W #E 1 26.(95.30%) 4 2 3% = T
HCV Duo BEA . HCV Duo-Ab #&3Il(P < 0.001), 455 W% 3.

Table 3. Comparison of diagnostic efficacy of HCV Duo combined assay, HCV Duo-Ag and HCV Duo-Ab
%2 3. HCV Duo BX&#:. HCV Duo-Ag. HCV Duo-Ab 2Bl EEEL 3

PERETRPR HCV Duo HCV Duo-Ag HCV Duo-Ab 7 P

100.00 (62/62) 77.42 (48/62) 100.00 (62/62)
: 0
REUL) 95% CI: 94.22~100.00  95% CI: 65.03~87.07  95% CI: 94.22~100.00 207~ <0.001

‘ 45.34 (107/236) 100.00 (236/236) 45.34 (107/236)
4 EL 0
RIHIE(%) 95% CI: 38.87-51.93  95% CI: 98.45-100.00  95% CI: 38.87-51.93 12701 <0.001

. 32.46 (62/191) 100.00 (48/48) 32.46 (62/191)
MR TR (%
PRI (%0) 95% CI: 25.88~39.60 95% CI: 92.60~100.00 95% CI: 25.88~39.60 7044 <0.001

’ 100.00 (107/107) 94.44 (236/250) 100.00 (107/107)
MR TR (%
FIERIUE () 95% CI: 96.61~100.00 95% CI: 90.78~96.90 95% CI: 96.61~100.00 6.24 <0.05

A . 56.71 (169/298) 95.30 (284/298) 56.71 (169/298)
Z 3% (0
IR (%) 95% CI: 50.87~62.41 95% CI: 92.24~97.41 95% CI: 50.87~62.41 12168 <0.001

7E: 95% CI N 95% & 15 X ],

3.4. HCV Duo-Ab, HCV Duo-Ag FAIE# HFE S

Table 4. Analysis of positive detection rates of HCV Duo-Ag and HCV Duo-Ab
52 4. HCV Duo-Ag. HCV Duo-Ab PR H R 5547

FEARS e 2H 43 BE - (1)) o P % Pa P
HCV Duo-Ag 48 77.42% (48/62)

RNA FA%: 12.07 <0.001
HCV Duo-Ab 62 100.00% (62/62)
HCV Duo-Ag 0 0.00% (0/236)

RNA [H%: 127.01 <0.001
HCV Duo-Ab 129 54.66% (129/236)

X} HCV Duo-Ag 5 HCV Duo-Ab WA IIZH 73 B B PEAS 2R AT LUEL, 25 R E7R, 7F RNA FEMAR
A (n=62), HCV Duo-Ag 5 HCV Duo-Ab 473t 273514 77.42%H1 100% (P <0.001). £ RNA B
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FrAH(n=236), HCV Duo-Ag 5 HCV Duo-Ab 253 i FHYEZE 73731 9 0% 54.66% (P <0.001), 4550
* 4.
4. i1ig

Majchrzak 257 JE 12 RO F RS, HCV Duo S 5E I REBUE N 99.6% [5], Ananchuensook 2%
WRE T 99.50% 1) REFE[6]. 5 CHRIRE—3, ARTFFLRE/R, HCV Duo BeA M R §UE =ik
100.00%, FE/RECE R BE PR HCV BRI RIS IR, XHRAT IR 01 0 B EZANA .

AHFFEH HCV Duo BE A A I IHE S YETCA 45.34%. 5ATE S RAF M2, Majchrzak Z55F 7t & 0
HCV Duo 98 Il %8 75 Rk 10035 R 5 R PR S256: 2 AR AR [R5 570 20591 8 99.94%H11 99.92% [5], 1IX— B KZE R
(1 )5 BRI T 1 A N BEA R AS ], Majehrzak 55 (ORI FUAR AR SRR T B 44 BH A A FERT [R1PE 53 B, Fodb 129
%28 HCV-Ab BT HCV-Ag P11, HCV-RNA B 14 f9 BE AL B Ge CL i BR ¥, HCV-Ab /£ HCV YL 5
AIFFEAFERUT R T4, RPURKINITC AR Gl “ REENid” [4]. AHEFCE A5 BT HCV Duo-Ag 41
AYEF, RERPERIA 100.00%, SRR R —8. 2RI, HCV-Ag 7EIE B MR bR A B 42
1T 100% 147 [ 7] -

ARFFEH HCV Duo-Ag A0 I REUERN 77.42%, 52 HCHRRIERT . Bui Z M7 ER, HCV
Duo-Ag 7E RNA FHPEFRA AR I BHPERF & %N 73.5% (8], Hardie 25438 HCV Duo-Ag 7E RNA iR A
AR RN 63.2% [9]. AT 14 4] HCV-Ab FHPE. HCV-Ag BT HCV-RN BH IR A bR AR 7]
RESXT AR 2 2K B BB S S RIS BR . Om 25810 5E [FIFE R B, 5 61l HCV-Ab BHPEH HCV-Ag BT
(18 BA PRI HCV-RNA &SRSy, AR 88 BE TR T- R 2 HCV Bl Bk
HIEEAE R [10] 6

£ HCV Duo-Ag 5 HCV Duo-Ab FiFtilIZH 4> leii % 3, HCV Duo-Ag 440K 3%y 77.42%,
HCV Duo-Ab 417046 Z4 100%, F B HCV Duo-Ab 4140 7E R 5 B B 5 T i A 8% £ E T HCV
Duo-Ag #1%r. £ 236 5] RNA FiHEFRA A, HCV Duo-Ag 4143 HIMEFH 2N 0%, HCV Duo-Ab 414> HIME
FHER R 54.66%, KW HCV Duo-Ag 2H 5 FEHEBR AEBLE B AL 7 1 ()47 5 14 . 2 AR T HCV Duo-Ab 4147
RS R ER, HCV Duo-Ag 47 B 715 HCV Duo-Ab 41730 (1w REBUE R T BIFI EANE &R,
N HCV Duo BEARIF) S ME SR AL 7 HIIKTE . fE2WiERIE 71, HCV Duo-Ag 450N 95.30%,
XA AT HCV Duo-Ab 410N 56.71%, HCV Duo-Ag 4153 (i Wi B2 A0, X 5H 100%H04;
SR,

W R BRI AE T AN AR A S B 298 4, ZIRPBHPEREAAL 62 4, FHVEREAREA /D, JE2n]
P 7RG AR TR I EOE — P IAUE R SIS Wsae . AR RN FIR G 1 A FIR RS A AR A
SEHT, TCEHPUEIRA SRR E N R N R, A, RPN RO R A T, £
HCs T RE A B FBIF 72 AT 0 20 VT 1228 71 6 PR s PR 2 o 2 P A4

5. &g

LR A SIS 5 SCHRIESE , HCV Duo B U R AZ Ol RANE AE T~ oAk =5 (1 B A TNE A HCV
Duo-Ag 4175 100% 4 1 . (PRSI 2800 B bm B R I 5 11 PR B FH & 32025 4FRR) Y #8HH, HCV
PUEGUAR TR A R AT 52 = S 2 2 BN HOV 2 W REE, XU 55 T A Bilk— B ik HCV 2 Wiife, 2
T HCV RG2S Wi . @ AR Im R SEE R FH 73 )= 56 8% : HCV Duo BAPERT HERRBIAE /& GY: HCV Duo FH
PEEAHUAR P T HURBAE#, Tl HCV-RNA PAIX 43 BEA B e 5 BURE B e o Xl S s B AE A I 200
K, XREAE SRR IR 2 g D AS A B () RNA KGN, 0 Ho@E T 3 IR A BRI X [ 11]-[13].
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