
Sample Status Kit W GB HDV total Ab 

OD Value Result OD Value Result 

1 Positive 1.097 Positive 0.917 Positive 

2 Positive 1.387 Positive 0.863 Positive 

3 Positive 3.019 Negative 0.365 Positive 

4 Positive 1.927 Negative 0.773 Positive 

5 Positive 1.95 Negative 0.531 Positive 

6 Positive 2.815 Negative 0.451 Positive 

7 Negative 3.349 Negative 0.055 Negative 

8 Negative 3.377 Negative 0.053 Negative 

9 Negative 2.98 Negative 0.068 Negative 

10 Negative 3.102 Negative 0.073 Negative 

11 Negative 3.285 Negative 0.066 Negative 

12 Negative 3.142 Negative 0.052 Negative 

13 Negative 3.281 Negative 0.058 Negative 

14 Negative 3.316 Negative 0.055 Negative 

15 Negative 3.15 Negative 0.051 Negative 

16 Negative 3.461 Negative 0.07 Negative 

17 Negative 2.974 Negative 0.055 Negative 

18 Negative 3.108 Negative 0.061 Negative 

19 Negative 3.279 Negative 0.053 Negative 

20 Negative 3.15 Negative 0.052 Negative 

21 Negative 3.391 Negative 0.057 Negative 

22 Negative 3.403 Negative 0.058 Negative 

23 Negative 3.37 Negative 0.074 Negative 

24 Positive 2.547 Negative 0.819 Positive 

25 Positive 2.375 Negative 0.772 Positive 

26 Positive 2.263 Negative 0.278 Positive 

27 Negative 3.027 Negative 0.055 Negative 

28 Negative 3.072 Negative 0.053 Negative 

29 Negative 3.396 Negative 0.144 Negative 

30 Positive 2.345 Negative 0.937 Positive 

31 Negative 3.498 Negative 0.055 Negative 

32 Positive 2.207 Negative 1.053 Positive 

33 Negative 2.711 Negative 0.056 Negative 

34 Negative 2.866 Negative 0.055 Negative 

35 Negative 3.258 Negative 0.052 Negative 

36 Negative 3.005 Negative 0.055 Negative 

37 Negative 3.467 Negative 0.055 Negative 

38 Negative 3.319 Negative 0.055 Negative 

39 Negative 3.388 Negative 0.055 Negative 

40 Negative 3.578 Negative 0.058 Negative 

41 Negative 3.056 Negative 0.059 Negative 

42 Negative 3.069 Negative 0.061 Negative 

43 Positive 2.631 Negative 0.768 Positive 

44 Positive 2.918 Negative 0.454 Positive 

45 Positive 3.032 Negative 0.485 Positive 

46 Positive 3.321 Negative 0.547 Positive 

47 Positive 2.934 Negative 0.749 Positive 

48 Weak Positive 3.382 Negative 0.277 Positive 

49 Weak Positive 2.447 Negative 0.388 Positive 

50 Weak Positive 2.6 Negative 0.136 Negative 

51 Positive 2.774 Negative 0.855 Positive 

52 Positive 2.54 Negative 0.926 Positive 

53 Weak Positive 2.934 Negative 0.595 Positive 

54 Positive 2.876 Negative 1.052 Positive 

55 Negative 3.535 Negative 0.054 Negative 

56 Negative 3.593 Negative 0.058 Negative 

57 Negative 2.951 Negative 0.067 Negative 

58 Negative 2.927 Negative 0.056 Negative 

59 Negative 3.135 Negative 0.055 Negative 

60 Negative 3.276 Negative 0.08 Negative 

61 Negative 3.356 Negative 0.054 Negative 

62 Negative 3.428 Negative 0.058 Negative 

63 Negative 3.451 Negative 0.06 Negative 

64 Negative 3.514 Negative 0.059 Negative 

65 Negative 2.544 Negative 0.053 Negative 

66 Negative 2.815 Negative 0.059 Negative 

67 Negative 3.006 Negative 0.05 Negative 

68 Negative 3.348 Negative 0.072 Negative 

69 Negative 3.226 Negative 0.058 Negative 

70 Negative 3.341 Negative 0.053 Negative 

71 Negative 3.332 Negative 0.052 Negative 

72 Negative 3.377 Negative 0.055 Negative 

73 Negative 1.652 Negative 0.067 Negative 

74 Negative 2.448 Negative 0.127 Negative 

75 Negative 2.952 Negative 0.059 Negative 

76 Negative 2.927 Negative 0.061 Negative 

77 Negative 3.224 Negative 0.06 Negative 

78 Negative 3.318 Negative 0.06 Negative 

79 Negative 3.454 Negative 0.062 Negative 

80 Negative 3.549 Negative 0.058 Negative 

81 Negative 2.765 Negative 0.067 Negative 

82 Negative 2.7 Negative 0.05 Negative 

83 Negative 2.968 Negative 0.06 Negative 

84 Negative 2.929 Negative 0.055 Negative 

85 Negative 3.199 Negative 0.064 Negative 

86 Negative 3.28 Negative 0.064 Negative 

87 Negative 3.384 Negative 0.063 Negative 

88 Negative 3.663 Negative 0.056 Negative 

89 Negative 3.529 Negative 0.056 Negative 

90 Negative 3.467 Negative 0.048 Negative 

NC -  2.868  - 0.066 -  

NC -  3.413  - 0.06 -  

NC -  3.488  - 0.06 -  

PC -  0.041  - 0.573 -  

PC -  0.04  - 0.514 -  

COV  
Cov=0.5 NCx=1.628 Cov=NCx + 0.1 =0.163 

 OD＜Cov ÞPositive  OD＞Cov ÞPositive 

  Kit W GB HDV total Ab 

PPV 
8.70% 

(2/23) 

95.70% 

(22/23) 

Principle 
Competitive 

ELISA 

Direct sandwich 

ELISA 

Principle 
Direct sandwich ELISA 

Detect total Anti-HDV  
Reaction time 75-105 min 

Incubation condition 37℃ 

Reader 450/650 nm or 450 nm 

Sample quantity 50-100 μl 
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 We developed a HDV total Ab ELISA kit that is able to detect 
both IgG and IgM Ab in a short time (reaction time <2 hrs). 

 In the test of 90 clinical serosamples, our kit shown a PPV of 
95.7%, which was higher than PPV of Kit W. 

 GB HDV total Ab is a potential detection tool to provide a 
useful HDV infection screening choice. 
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Conclusions 

Table 1. Test result of 90 clinical serosamples. Among these 
samples, 23 were already known to be Anti-HDV positive.  

Table 2. Comparison of Kit W and GB HDV total Ab. The 
PPV of GB HDV total Ab was higher than that of Kit W. 

Table 3. Quick understanding of GB HDV total Ab. 

Hepatitis delta virus (HDV) is a pathogen that causes hepatitis and is transmitted percutaneously or sexually through 
contact with infected blood or blood products. It is an RNA virus encoding one single protein. The viral RNA is packed 
in envelope constructed by hepatitis B surface antigens (HBsAg), so the infection pathways include coinfection with 
Hepatitis B virus (HBV) or superinfection of HBV carriers. The second pathway would cause high risk of chronic liver 
disease (70-80%) progressing to cirrhosis. Moreover, HDV infection causes 10 times higher fulminant hepatitis rate 
than other viruses. About 5% of HBV positive patient are expected to be HDV carriers; 15-20 million people have 
exposure to HDV. The highest prevalence is in certain parts of Africa, eastern Turkey, South America, Romania, Russia 
and in the Mediterranean region. Notably, Taiwan is also listed in the prevalence regions. There is still no anti-viral 
treatment or vaccine against HDV; the epidemiological control relied on prevention. Although HBV vaccine can prevent 
the co-infection, it cannot protect HBV carriers from HDV infection. Therefore, an effective HDV detection method is 
required. We produced and purified recombinant HDV Antigen, and use this to detect anti-HDV by direct-sandwich 
immunoassay. The cut-off value was decided by using 1000 nagtive serosamples. We used 23 positive and 67 negative 
serosamples to test this ELISA kit, GB HDV total Ab; the positive percentage value (PPV) is 95.7%. The result shows that 
GB HDV total Ab is a potential detection tool to provide a useful HDV infection screening choice. 

Figure 1. World distribution of 
HDV infection. Around 15-20 
million people have exposure 
to HDV. The highest prevalence 
is in certain parts of Africa, 
eastern Turkey, South America, 
Romania, Russia and in the 
Mediterranean region; Taiwan 
is also listed in the prevalence 
regions. (Centers for Disease Control and 

Prevention. Epidemiology and Prevention of Viral 
Hepatitis A to E: An Overview. 2000) 

Abstract 

Figure 2. Scheme of infection 
and clinical features. 
Although HBV vaccine can 
prevent the co-infection, it 
cannot protect HBV carriers 
from HDV infection. Effective 
HDV detection method is 
required.  

(Hepatitis Delta. WHO/CDS/CSR/NCS/2001.1;World 
Health Organization Department of Communicable 
Disease Surveillance and Response) 

Figure 3. Reaction procedure and principle of GB HDV total Ab. This direct sandwich ELISA allows detection of both IgG and 
IgM, as well as other subtypes of Ab.  

HDV infection 

Coinfection with HBV 

Severe acute disease 
Fulminant hepatitis 
Low risk of chronic infection (1-3%) 

Develop chronic HDV infection 
High risk of chronic liver disease (70-

80%) progressing to cirrhosis. 

Superinfection of people with chronic 
HBV infection 
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