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Hepatitis B virus (hepatitis B virus, HBV) infection is a worldwide major public health problem and it is known
as a major cause of chronic hepatitis, liver cirrhosis and liver cancer. And serologic tests of hepatitis B virus is
essential for diagnosing and treating these diseases. In addition, with the development of molecular diagnostics,
the detection of HBV DNA in serum diagnoses HBV infection and is recognized as an important indicator for
the antiviral agent treatment response assessment. We performed HBeAg assay using Immunoradiometric
assay (IRMA) and Chemiluminescent Microparticle Immunoassay (CMIA) in hepatitis B patients treated with
antiviral agents. The detection rate of HBV DNA in serum was measured and compared by RT-PCR (Real Time
- Polymerase Chain Reaction) method

HBeAg serum examination and HBV DNA quantification test were conducted on 270 hepatitis B patients
undergoing anti-virus treatment after diagnosis of hepatitis B virus infection. Two serologic tests (IRMA,
CMIA) with different detection principles were applied for the HBeAg serum test. Serum HBV DNA was
quantitatively measured by real-time polymerase chain reaction (RT-PCR) using the Abbott m2000 System.

The detection rate of HBeAg was 24.1% (65/270) for IRMA and 82.2% (222/270) for CMIA. Detection rate of

serum HBV DNA by real-time RT-PCR is 29.3% (79/270). The measured amount of serum HBV DNA

concentration is 4.8x10”+ 1.9x10® TU/mL(mean + SD). The minimum value is 16 IU/mL, the maximum value

is 1.0x10°TU/mL, and the reference value for quantitative detection limit is 15 IU/mL. The detection rates and

concentrations of HBV DNA by group according to the results of HBeAg serological (IRMA, CMIA )tests were

as follows.

1) Group I (IRMA negative, CMIA positive, N = 169), HBV DNA detection rate of 17.7% (30/169), 6.8x10°
+1.9%10° IU/mL

2) Group II (IRMA positive, CMIA positive, N = 53), HBV DNA detection rate 62.3% (33/53), 1.1x10° +
2.8x10° IU/mL

3) Group I (IRMA negative, CMIA negative, N = 36), HBV DNA detection rate 36.1% (13/36), 3.0x10° =
1.1x10°TU/mL

4) Group IV (IRMA positive, CMIA negative, N=12), HBV DNA detection rate 25% (3/12), 1.3x10° + 1.1x10°TU/mL

HBeAg detection rate according to the serological test showed a large difference. This difference is considered
for a number of reasons such as characteristics of the Ab used for assay kit and epitope, HBV of genotype.
Detection rate and the concentration of the group-specific HBV DNA classified serologic results confirmed the
high detection rate and the concentration in Group II (IRMA-positive, CMIA positive, N = 53).
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Fig. 1. Electron micrograph of hepatitis B virus.
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Fig. 2. The Structure of hepatitis B virus.
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Kit(Beijing North Institute of Biotechnology, Beijing, China)
&} slehdrd n| AR} Hel A wH o] ARCHITECT HBeAg
kit(Abbott laboratories, IL, USA)E ©|-&3}o] A1) HBeAg
< Ak

36



0

MES - MEF - Lol - Y - RMS| - OIS, G HI0[2A XZSQI BY 74

HSIXI0A HBeAg & HBV DNA ZE0]| 25t 24

3. 2% HBV DNA H&f
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HIRMA (24) ¥ IRMA (84)

HCMIA(YZA) B CMIA(SA)

Fig. 3. Comparison of results between each 2 HBeAg assay kit
(n=270).

A AAPFH(IRMA, CMIA)of| -2 HBeAg HAHE
o] U] 8-S 33% (89/270) A= H I ThTable 1).

Table 1. Comparison of HBeAg results between IRMA and CMIA (n=270)

Assay Kit Test results (A/B) Concordance
A B +/+ -1+ /- Number(%)
IRMA CMIA 53(19.6%) 12(4.4%) 169(62.6%) 36(13.3%) 89(33%)

Table 2. Detection rate of serum HBV DNA levels using Abbott m2000 System (n=270)

System Abbott m2000

Reagent Abbott Real Time HBV Amplication Reagent
HBYV DNA detection rate 79/270 (29.3%)

Mean + SD 4.8x107 IU/mL + 1.9x108 IU/mL

Max 1.0x109 TU/mL

Min 1.6x101 TU/mL

Detection limit 15 IU/mL
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3. RT-PCRZ 0|&¢t HBV DNA

H=gqt

HE21 s

X FE R AN HE o83 % W HBV DNA

2.29.3% (79/270)2] A1}E ® 911, @ Y| HBV
6 [U/ML ~ 1.0x10°IU/mLe] £z Z epit),
U] HBV DNA B4+ %= 4.8x10"[U/mL ]9 2.
A& = <15 IU/mL o|tKTable 2).
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SASHA AN ZAnjol| 2 15 HBV DNA

5t HAPH(IRMA, CMIA)®] &J3f| 5% HBeAg 2
tof| whe} 257 HBV DNA 2] &3} 5% (Mean = SD)=
T3} ZtH(Table 3, 4). HAHAAI 4 © &2 HBeAg HE2
W7} ¥/ U HBV DNA HE8-2 55.4%, 12| 1L S/d Y
HBV DNA AZ&-8-2-20.9% 0]3)°. 1 3 Y HBV DNAS =
L ZF2F1.1x10°1U/mL, 5.7x10° IU/mL 2] A1+E Yelytt o]
of| Wil sFehd=g v A YA H S 41 9] 7 HBeAg A=
A7 F/dYd HBV DNA HEE2 284%, SddH
333%9] 23S Yepion &% U HBV DNALEL
6.0x10 IU/mL, 2.4x10° IU/mL ©] ¢ TH(Table 3). HHFALA|
3 Shebag n] A 1A} S w4 R of| A -5 U 51 HBeAg
A& A7 F/d21 % HBV DNA HE5-262.3% O 2
ATE 2o, 1.1x10°IU/mLe] &3y HBV DNAS =&
UEFHATH Table 4).

Table 3. Serum HBV DNA levels IRMA and CMIA
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AN 7SI 7okl s B3 Yglojoh A
HBsAg, HBeAg @ HBV DNA+= BE 7Fgo] tfgl viral
marker= o]-8%] 11 91 0, 0|3} viral marker+=HBV 714
© 2 Qleff of7|E= A o) At o 9 X7 a5l 183
o] YSHAUFUTE FA7IA = €% HBV DNAS| A F 4]
o] fFdstA 59| Folrh = vlol 8 A A oES Rhg sk
7 Brol | A gAke] ghe e 5 WYtk A= S-8-F AL 9l
o} HBY DNA®)] 50418 72 <172l o] BRTHIE§
Aje] THAT O 4] 2 LERT Qli=E, HBY DNA®) 3527}
2222 (23], HBV DNA > 10,000 copies/ml T > 2,000
IU/mL) 750 &2 Zgjolut ZhA 29S| WAo] 513
ch*o] Avk= WA vl f3 9 opAlok-Ej B T BRI
g AR 7lol=akele] EZgkEo] HBV DNA > 10,000
copies/ml F+=> 2,000 [U/mL o] o]y A X525 HL
gt 9lom!?, AA) 27]12) 7 AR ¥k 3xu]of, E 7}
H]of, HZ1RIE #| & du} 5 sho) AM-S AAett). BY 1F
Hol Mt} 2| Hof Fash A|®E ARE-E]IL Q)= HBeAg,
HBV DNA| 4% 23+ v 245 233
(IRMA, CMIA)o]| ©J¢} HBeAg AAFATF] 07482
A7HE BOL, el AASY & AT HBeA
3} A1X17 S5 4 1498 8o of5 HBY DNA)
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43}
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(U]

HBV DNA (IU/mL) ,
Group Detection rate t-TEST P-value
Mean SD
IRMA + n=65 1.1x10° 2.7x10° 55.4% (36/65) 0.026
IRMA - n=205 5.7x10° 1.7x10° 20.9% (43/205) '
CMIA + n=222 6.0x10’ 2.1x10° 28.4% (63/222) 0.026
CMIA - n=48 2.4x10° 9.7x10° 33.3% (16/48) '

Table 4. Serum HBV DNA levels according to the concordance of IRMA and CMIA

HBV DNA (IU/mL) )
Group Detection rate
Mean SD
I IRMA - CMIA +n=169 6.8x10° 1.9x10° 17.7% (30/169)
I IRMA + CMIA +n=53 1.1x10° 2.8x10° 62.3% (33/53)
I IRMA - CMIA - n=36 3.0x10° 1.1x10° 36.1% (13/36)
IV IRMA + CMIA - n=12 1.3x10° 1.1x10° 25% (3/12)
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A5 714 27} 2 25 6 159 HBY DNAS| 7287}
5 v usk 23}, Group I (IRMA 94, CMIA 9FA], N=53)

oA £ AEET HES 2T 4 Ugic.

REFERENCES

1. Yim HJ. Hepatitis B virus genetic diversity and mutant.
Korean J Hepatol 2008;14:446-464.

2. Byun KS. Recent epidemilogic changes of acute and chronic
hepatitis in Korea. J Korean Med Assoc 2005;48:423-427.

3. Jang ES. Diagnostic Tests for Viral Hepatitis. Korean J Med
2013;85:267-271.

4. Hazakis A, Magiorkinis E, Haida C. HBV virological

assesment. J Hepatol 2006;44:S71-6.

5. Seeger C, Mason Ws. Hepatitis B virus biology. Microbiol
MolBiol Rev 2000;64:51-68.

6. Korean Association for the Study of Liver. KASL clinical
practice guidelines: management of chronic hepatitis B. Clin
Mol Hapatol 2016;22:18-75.

7. Terrault NA, Lok ASF, McMahon BJ, et al. Update on
prevention, diagnosis, and treatment of chronic hepatitis B:
AASLD 2018 hepatitis B guidence. Hepatology 2018,
67:1560-1599.

8. Chen CJ, Yang HI, Su J, et al. Risk of hepatocellular
carcinoma across a biological gradient of serum hepatitis B
virus DNA level. JAMA 2006;295;65-73.

9. lloeje UH, yang HI, Su J, et al. Predicting cirrhosis risk
based on the level of circulating hepatitis B viral load.
Gastroenterology 2006;130:678-686.

10. European Association for The Study Of The Liver. EASL
Clinical Practice Guidelines; management of chronic
hepatitis B. J hepatol 2009;50:227-242.

39



