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Evaluation of Hepatitis B and Hepatitis C Viral Load
Detection by Point of Care Test GeneXpert: A Pilot Study
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Abstract

The new Xpert HBV and HCV Viral load tests (used with GeneXpert) are in vitro
nucleic acid amplification tests for the quantitation of hepatitis B virus DNA and hepatitis
C virus RNA in human plasma or serum. This system was used as the point of care test based on
fully automated processing real-time PCR and used to diagnose and assess treatment response.
To evaluate performance of GeneXpert, COBAS system (U.S. FDA-approved) was used to
compare by using Pearson’s correlation coefficient: r, simple regression analysis: R? as well as
agreement measurement by Bland-Altman plot and analysis and intraclass correlation coefficient
(ICC). Forty EDTA plasma for HBV VL and 40 EDTA plasma for HCV VL were used in this
study. The results showed that Pearson’s correlation coefficient: r and regression: R’ of HBV
VL were 0.9916 and 0.9833 respectively while HCV VL were 0.9375 and 0.8774 respectively.
For agreement measurement by Bland-Altman plot, 27 from 30 samples (90.0%) were in bias
1+ 1.96 SD of HBV VL (0.5304 to -0.6209) and 30 from 31 samples (96.8%) were in * 1.96 SD
of HCV VL (0.7072 to -0.5669). Also 14 from 30 cases of the HBV VL and 18 from 31 cases
of the HCV VL by GeneXpert were lower than by COBAS. Moreover, the ICC of both HBV
(0.996) and HCV VL (0.967) were excellent. In conclusion, the HBV and HCV VL by GeneXpert

were comparable to COBAS system for diagnosis and patient management after treatment.
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Table 1 HBV VL detected by GeneXpert and COBAS (n = 40)
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IU/mL Log 10 IU/mL
No Mean Diff
GeneXpert COBAS GeneXpert COBAS
1 1,340.00 383.30 3.127104798 2.583538819 2.855321809 -0.543565979
2 22,500.00 27,701.90 4.352182518 4.442509557 4.397346038 0.090327039
3 6,090.00 4,900.70 3.784617293 3.690258118 3.737437705 -0.094359175
4 284.00 291.40 2.45331834 2.464489547 2.458903944 0.011171207
5 63,700,000.00 | 14,334,556.80 | 7.804139432 7.15638427 7.480261851 -0.647755162
6 2,350,000.00 | 13,559,263.00 | 6.371067862 7.132236085 6.751651973 0.761168222
7 133.00 147.00 2.123851641 2.167317335 2.145584488 0.043465694
8 18,700,000.00 | 22,579,658.90 7.271841607 7.353717377 7.312779492 0.08187577
9 58,200,000.00 | 69,454,896.70 | 7.764922985 7.84170287 7.803312927 0.076779885
10 134,000,000.00 | 100,000,000.00 | 8.127105000 8.00000000 8.063552000 -0.1271
ih 36,400,000.00 | 37,027,495.70 | 7.561101384 7.56852434 7.564812862 0.007422957
12 7,160,000.00 849,721.90 6.854913022 5.929276812 6.392094917 -0.925636211
13 12,600.00 17,682.10 4.100370545 4.245070746 4.172720645 0.144700201
14 608,000.00 459,004.40 5.783903579 5.661816849 5.722860214 -0.122086731
15 16,100,000.00 | 13,954,773.00 7.206825876 7144722776 7175774326 -0.0621031
16 883,000.00 1,019,045.90 5.945960704 6.008193746 5.977077225 0.062233042
17 17,300,000.00 | 14,931,515.30 | 7.238046103 7.174103884 7.206074993 -0.06394222
18 21,700,000.00 | 31,867,278.10 | 7.336459734 7.50334497 7.419902352 0.166885237
19 712.00 450.40 2.852479994 2.653598382 2.753039188 -0.198881612
20 334.00 155.80 2.523746467 2.192567453 2.358156960 -0.331179013
21 487.00 843.20 2.687528961 2.925930598 2.806729780 0.238401637
22 1,660.00 1,905.50 3.220108088 3.280008953 3.250058521 0.059900865
23 43.00 41.10 1.633468456 1.613841822 1.623655139 -0.019626634
24 37.00 55.40 1.568201724 1.743509765 1.655855744 0.175308041
25 29.00 42.30 1.462397998 1.626340367 1.544369183 0.163942369
26 1,560.00 1,283.70 3.193124598 3.108463541 3.1560794070 | -0.084661057
27 310.00 282.10 2.491361694 2.450403086 2.470882390 | -0.040958608
28 92,400.00 77,437.60 4.965671971 4.888951885 4.927311928 | -0.076720087
29 1,100.00 1,017.20 3.041392685 3.007406352 3.024399518 -0.033986334
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Table 1 HBV VL detected by GeneXpert and COBAS (n = 40) (Cont.)

Wnen sa30

90

IU/mL Log 10 IU/mL
No Mean Diff
GeneXpert COBAS GeneXpert COBAS
30 282.00 24110 2.450249108 2.38219721 2.416223159 -0.068051898
3l ND <20 ND <1.30108
32 ND <20 ND <1.30103
33 ND <20 ND <1.30103
34 ND <20 ND <1.30103
35 <10 <20 <1.00000 <1.30103
36 <10 <20 <1.00000 <1.30103
37 ND <20 ND <1.30103 SD = 0.29369308
38 ND <20 ND <1.30103 Av (Bias) = -0.0452345
39 ND <20 ND <1.30103 Bias +1.96 SD = 0.5304
40 2.11x10° >170,000,000 8.32428246 >8.23044 Bias -1.96 SD = -0.6209

Table 2 Quantitative results of GeneXpert HBV and COBAS HBYV viral load

GeneXpert COBAS HBV VL (IU/mL)
HBV VL Detected Detected Detected Total
(IU/mL) 5170 x10° | > 20 to < 1.7 x 108 | <20 | ot detected
Detected > 1.00 x 10° 0 0 0 0 0
Detected 1 30 0 0 31
> 10 to < 1.00 x 10°
Detected < 10 0 0 2 0 2
Not Detected 0 0 7 0 7
Total 1 30 9 0 40
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Table 3 HCV VL detected by GeneXpert and COBAS (n = 40)
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1U/mL log 10 IU/mL
No
GeneXpert COBAS GeneXpert COBAS Mean Diff

1 2,110,000 2,179,878 6.324282455 | 6.338432188 | 6.331357322 | 0.014149733

2 3,670,000 6,092,125 6.564666064 | 6.784768806 | 6.674717435 | 0.220102741

3 948,000 1,654,582 5.976808337 | 6.191613635 | 6.084210986 | 0.214805298

4 3,420,000 4,318,863 6.534026106 | 6.635369428 | 6.584697767 | 0.101343322

5 2,450,000 2,088,238 6.389166084 | 6.319779994 | 6.354473039 -0.06938609

6 12,300,000 25,530,834 7.089905111 7.407065002 | 7.248485057 0.31715989

7 1,570,000 951,439 6.195899652 | 5.978380949 | 6.087140301 | -0.217518703

8 4,580,000 1,074,605 6.660865478 | 6.031248857 | 6.346057167 | -0.629616621

9 925,000 1,586,548 5.966141733 | 6.200453216 | 6.083297474 | 0.234311483
10 116,000 380,302 5.064457989 | 5.580128609 | 5.322293299 0.51567062
ih 4,480,000 8,112,734 6.651278014 | 6.909167237 | 6.780222625 | 0.257889223
12 706,000 667,929 5.848804701 5.8247303 5.836767501 | -0.024074401
13 3,650,000 2,863,536 6.562292864 | 6.456902647 | 6.509597756 | -0.105390217
14 612,000 1,014,685 5.786751422 6.00633124 5.896541331 0.219579818
15 1,840,000 935,724 6.264817823 | 5.971147769 | 6.117982796 | -0.293670054
16 110 141 2.041392685 | 2.149219113 | 2.095305899 | 0.107826427
17 1,190,000 24,449,849 6.075546961 7.388276181 6.731911571 1.31272922
18 4,640,000 8,319,775 6.666517981 6.920111581 6.793314781 0.253593601
19 172,000 251,220 5.235528447 | 5.400054211 5.317791329 | 0.164525764
20 3,990,000 3,062,304 6.600972896 | 6.486048302 | 6.543510599 | -0.114924594
21 158,000 195,895 5.198657087 | 5.292023351 5.245340219 | 0.093366264
22 1,550,000 1,387,726.0 6.190331698 | 6.142303725 | 6.166317712 | -0.048027973
23 1,450,000 914,850 6.161368002 | 5.961349892 | 6.061358947 -0.20001811
24 10,800,000 16,069,340 7.033423755 7.20599804 7.119710898 | 0.172574284
25 2,410,000 1,421,704 6.382017043 | 6.152809185 | 6.267413114 | -0.229207857
26 942,000 1,073,743 5.974050903 | 6.030900346 | 6.002475624 | 0.056849443
27 2,130,000 1,316,550 6.328379603 | 6.119437357 | 6.223908480 | -0.208942246
28 6,900,000 7,335,869 6.838849091 6.865451567 | 6.852150329 | 0.026602477
29 2,170,000 1,473,314 6.336459734 | 6.168295316 | 6.252377525 | -0.168164418
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Table 3 HCV VL detected by GeneXpert and COBAS (n = 40) (Cont.)

Wnen sa30

90

1U/mL log 10 IU/mL
No
GeneXpert COBAS GeneXpert COBAS Mean Diff
30 4,460,000 8,517,856 6.649334859 6.930330294 6.789832576 0.280995435
31 566,000 471,090 5.752816431 5.673103885 5.712960158 | -0.079712546
32 ND <15 ND <1.176091
33 ND <15 ND <1.176091
34 ND <15 ND <1.176091
35 ND <15 ND <1.176091
36 ND <15 ND <1.176091
37 ND <15 ND <1.176091 | SD = 0.32501
38 ND <15 ND <1.176091 Av (Bias) = 0.07017
39 ND <15 ND <1.176091 | Bias +1.96 SD = 0.7072
40 ND 398.1 ND 2.5999922 Bias -1.96 SD = -0.5669
Table 4 Quantitative results of GeneXpert HCV viral load and Cobas HCV
GeneXpert COBAS HCV VL (IU/mL)
HCV Viral load Detected Detected Total
(IU/mL) 51.70 x 10°| 215 to <1.00 x 10° | Detected<13 | Not detected
Detected >1.00 x 10° 0 0 0 0 0
Detected 0 31 0 0 31
>10 to <1.00 x 10°
Detected <10 0 0 0 0 0
Not Detected 0 1 8 0 9
Total 0 32 8 0 40
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coefficient: r) azMIIANNOANDY (simple
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. . 2 A a o o &
regression analysis: R”) (WaQNANINANNTNNUD
VINAMINATBUVDINA 2 I35 @il (Table 1, 3
wae Fig. 1-2)

HBV VL : Pearson’s correlation coefficient: r = 0.9916

simple regression analysis: R = 0.9833

HCV VL : Pearson’s correlation coefficient: r = 0.9375

simple regression analysis: R® = 0.8774

agléh vie 2 FFHanudRusiumn
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Regression plot and Correlation

=]

GeneXpert HBY Viral load (log10 IU/mL)

0 1 2 3 4

o i'.
ov?

L I

______ °
o
_____ -’
y= 0.998x + 0.0542
R*=0.9833
5 6 7 B 9

Cobas HBV Viral load (logl0 IU/mL)

Fig. 1 Analysis HBV VL between GeneXpert vs COBAS by Pearson’s correlation coefficient: r and

Regression analysis: R
- Pearson’s correlation coefficient: r
- Y =0.998X + 0.0542

= 0.9916
R? = 0.9833
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Regression plot and Correlation

[+4]

GeneXpert HCV Viral load {log10 1U/mL)

o 1 2 3

y=10.9597x + 0.3165
R*= 0.8774

a4 5 6 7

[+4]

Cobas HCV Viral load (log10 1U/mL)

Fig. 2 Analysis HCV VL between GeneXpert vs COBAS by correlation coefficient: r and Regression

analysis: R
- Pearson’s correlation coefficient: r = 0.9375
- Y =0.9597X + 0.3165 R2 = 0.8774

2. anuuanagvesdiina hiaauentay U
WAz & 91NtA394 GeneXpert f1ItA399 COBAS
laglsana Bland-Altman Plot and Analysis

nansasnamlsnahiadusnay O
WU 27 910 30 g (Gevaz 90) aglurie
WNaEiMsgaNiy bias + 1.96 SD (0.5304 f4
-0.6209) (Fig. 3) luvaziinamsasamiSina
Th¥adusniay % 30 910 31 dl0813 (Fewaz 96.8)
aglugINIiNMIBoNTY bias +1.96 SD (0.7072
i1 -0.5669) muaay (Fig. 4) TagiSinahia
fudnay 1 1InmMInsIadioAies GeneXpert
fidrtieuniiennnisnsiadioinies COBAS
$1Uu 14 §19613 MATanue 30 Fega
(Table 1) vaiFmah3adusniay  nams
AT9RI0LASEY GeneXpert fiMTioonanms
AsIEBLATes COBAS $1uau 18 §1eg1a91n
Waviua 31 ¢ (Table 3)

3. ANNdeANasdsTHIIMInsIvMmUSine
h¥adudnay 1 was & 91nia3e GeneXpert
f'f‘ul,ﬂ‘%;ﬂa COBAS laglsada Intraclass
correlation coefficient: ICC

WU A1 ICC U8IANNUANAIIVDY
anathiadusaay 1 waz & finrvldlaeia
2 1a%eq finAY 0.996 uaz 0.967 muddu
(Table 5) uansnaaNudonndednuluszduamn

(excellent)

a 4
Y130
= o 1 A' IS

NANANTANYINITD I NoY T N UNA
Femsaramhiadusaay 1 uazhiadudniay &
Au1A309aT29U521AN point of care testing:
GeneXpert (W3suisuiuasosnsindsziania
batch: COBAS Tagianzvianuduiusuazms
I 1 s
anaey Wisuisuanuuanaaveasinahia
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Fig. 3

Fig. 4

i R

Mean HBV Viral load for GeneXpertand Cobas (logl0 IU/mL)

Comparison the difference of HBV VL between GeneXpert and COBAS by Bland-Altman
Plot and analysis. (3/30 = 10% outside the limits of agreement or 90% inside the limits
of agreement, Mean difference = -0.0452345, 95% limits of agreement (-0.6209, 0.5304)
Averages lie between 1.544 and 8.064)

Difference HBVHCVI load in GeneXpert and Cobas (log10

1U/mL)

Bland-Altman Plot

[ ]
+1.96SD
[ ]
[ ]
o ©°° S,
° ° - L Mean
@ ° e
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(13
[ ]
1.96SD0

Mean HCV Viral load for GeneXpert and Cobas (log10 1U/mL)

Comparison the difference of HCV VL between GeneXpert and COBAS by Bland-Altman Plot
and analysis (1/31 = 3.23% outside the limits of agreement or 96.77% inside the limits of agree-

ment, Mean difference = 0.0701 95% limits of agreement (-0.5669, 0.7072) Averages lie between
2.095 and 7.248)
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fudaEy U vise ¥ wazdnzianudennded
sevhanamsnaaedlaoia 2 s wuhlums
Jianzvanuduiiusuazmslnnzinsanase
&rumsadna scatter diagram TagHamsnaaeUi
149113581989 (COBAS) agluuwiunu X uaz
HamINadeLR N e (GeneXpert) 84
Tuwnuau Y snduassdiunnaauaziiuind
Pearson’s correlation coefficient (r) uwag
coefficient of determination (R2) n Uﬁ"’ﬂﬂ Lo
M3gaNTUA r f8d > 0.975 waza R*>0.95"
Gt r uaz R veamsasravhiagusniay 1
#1693 GeneXpert uazia3ea COBAS fie 0.9916
iaz 0.9833 muaau (Fig. 1) agj‘lummvﬁsau%’u
16 uden r waz R? vaamsanamhiadusniay
F @ 0.9375 uaz 0.8774 muawy (Fig. 2)
wuh ‘hleglunaniiveasulavialy uafiszdy
o o o

ANudNRusNAaNNFRUSfuInAaumsuia

-
a a @

aNun e dulscansanduiusvestuan
Vo a & o o &

mdutszandanduiius (r) veamsasiamuSinm
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v 4 1

(r = 0.975) @ntiey M49H 81AiloINNNANN
yannviagveseganulinaae lSadusaiay
¥ utley Ined1uveINgNAIRE 1IN IINA
asznedlunguveadsmabiadudneay 3
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fusaay @ Wumsesam RNA 'hia s
szoznMlUMIMAgoy INDIMIVUEIRIDg19019
finadetSinah3aiinadoulag COBAS va3ting
Uiiammeuesn

lunmsuSesyiisuanuuan@i1gaved
wnahsadvusnay U warhSadusniay & me
d0@ Bland-Altman plot and analysis GT;QL‘I“Jumi
AANNUANATNE TEHIINANATOLUBIIT19D4
(COBAS) MiEWaNIY (GeneXpert) 11d514
AILULIUAY Y WazfaaY (mean) ATNLLD
wnu X Tngdiandnfiavesnnudennasd (limit of
agreement) N%ovaz 9572 (Fig. 3-4) 1AmM3
a5 difference plot WuN maasamifSuna
Tadudniay U ianudenndedtissnimMingig
miimnahiadudnay 4 Tasanuuanaaved
a2 35 a¢luga9 bias + 1.96 SD whifu 27 lu
30 719 (3pwaz 90) waz 30 lu 31 51v (3evas
96.8) mudAY

MmN NYiaNudenndedlagdna

Hulsans anduiiusanelusu (ICC) WuNn
1 ICC iy 0.996 waz 0.967 muddy dat
msasamismnahiadudney U waz F @
1A389 GeneXpert AUtATI COBAS HAM3IATIA
Tanudeandsaruluszduamnn (excellent)®
(Table 5)
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Table 5 Analysis of intraclass correlation coefficient for determining inter-rater reliability between pairs

of GeneXpert and COBAS instruments

Intraclass Correlation Coefficient (ICC)

Pair of Method

95% Confidence Interval

ICC
Lower Bound Upper Bound
GeneXpert HBV VL vs. COBAS HBV VL 0.996 0.991 0.998
GeneXpert HCV VL vs. COBAS HCV VL 0.967 0.932 0.984

35899529 HBV %38 HCV Viral load
N ¢ o Ao s A A o
wiaaaunnd TaeTliilingyszasdinesudums
] v
I NEMIAAMNNANITTAYT FINNINTIV
s 2L d‘d
seiuaNNuuse Tnedthoninamsasafsunm
v
DNA vadh¥adudnay 4 daud 2,000 TU/mL
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A9 52 HUMITAYINHUUINIINTQUAZAEI
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T wer. 2558 (mamsasramySinahiady
dnuay I 10U 9 18 AwatiesniiAmdmgaves
19139184 (minimum linear range) Hu Un@
znulalunguithe inactive carrier FadiyfFanm
T¥asinn q visethazlunendannaiedamu
3 s Vasr s % o Y A
MsFnmenddlasumsineudr nlidSune
hiadinng) viedtheninanmsnmavsinm
Vv
RNA weahiadusniay & daud 5,000 TU/mL
1 v g Vo o
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o o Y o v o w PR ~X
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msaua¥nfthehiadudnay & Gedalu
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¥
IS4

anti-HCV 1 siluin wasanpeinmsaaie
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lunszuaiaan@2935 real-time PCR (polymerase
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chain reaction) Fafluidmnasgpiuaina un
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winwamsafansealrinailuuInfau
ASUMTIATITIANNIANZANVDI
M3ATEIANTIUTZIAN point of care testing;
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Wine syagay
Table 6 Comparative characterization of HBV and HCV VL by GeneXpert and COBAS
HBV VL HCV VL
GeneXpert COBAS GeneXpert COBAS
1. Principle Fully automated Fully automated Fully automated Fully automated
Realtime-PCR Realtime-PCR Realtime-PCR Realtime-PCR
2. Type of Instrument POCT Semi-batch POCT Semi-batch
3. Registration status CE-IVD US-IVD CE-IVD US-IVD
4. Throughput 1to4 1to72 1to4 1to72
5. Limit of Quantitation 10 20 10 15
6. Turnaround time 60 minutes 240 minutes 105 minutes 240 minutes
7. Price/Test 1,050 baht 1,200 baht 1,050 baht 1,350 baht
(Out lab 1,800 baht) (Out lab 2,300 baht)
8. Linear range 10-10% IU/mL 20-1.7x10° IU/mL | 10-10° IU/mL 15-10% 1U/mL
9. Sample processing 600-1,000 pL 650 pL 1,000 pL 1,000 pL
volume
10. Sample type EDTA Plasma or EDTA Plasma or EDTA Plasma, serum | EDTA Plasma, serum
serum serum
11. Genotype detection | Genotype A-H Genotype A-H HCV genotypes 1-6 | HCV genotype 1-7

as

Q

ada =) Y s v =
IsmsasamdsunahSadusniay U

@ o o N v A .
wazhiadudniay & Arewnsesasialszian point
of care test; GeneXpert Hudsnazain 5ai57
anzauAumM s liusnsasIienziua
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a Aa
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