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ABslluLcT 

The interference of endogenous IgG in the identification of anti- 

HCV antibodies was studied in three second-generation 

enzymehnoassays. The addition of increasing concentrations of 

this innuunoglobulin led to the appearance of false positives. The 

results obtained confirm the hypothesis that a non-specific 

binding of the IgG with the support material used was responsible 

for this interference. 
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184 BORQUE ET AL. 

INTRODUCTION 

Since Choo et al. (1) identified and described the genome of the 

infecting agent of post-transfusion non-A, non-B hepatitis 

(NANBH), BCV, various enzymehunoassays (EIAs) to identify the 

anti-HCV antibodies have been developed. The antigen used in the 

first-generation EIAs for HCV antibody was non-structural Virus 

protein encoded by the initial clone. Not all post-transfusion 

NANBH sera reacted in these tests, in part because of delayed 

h u n e  response to that antigen, and false positive reactions 

were also a problem (2). Recently, we described a type of 

interference attributable to high levels of serum IgG in a first- 

generation EIA (3). 

The development of second-generation EIA's, which use structural 

virus proteins, has increased the sensitivity though not the 

specificity of these assays. In this paper we study the 

interference of IgG in three commercial second-generation EIAs. 

MATERIAIS AND METHODS 

The following enzymehunoassays were used: Abbott HCV EIA 2nd 

Generation (Abbott Diagnostics Division, Chicago, USA); Ortho 

H C P  ELISA Test System 2nd Generation (Ortho Diagnostic Systems 

Inc. Raritan, NJ 08869 USA); and MonolisaR anti HCV (Diagnostics 

Pasteur. Marnes-La-Coquette, France). The three assays use 

recombinant antigens: c22-3, c33c and c100-3 antigens (Abbott HCV 

EIA 2nd Generation); c100-3, 5-1-1, c33c and c22-3 antigens 

(Ortho HCV" ELISA Test System 2nd Generation) ; and NC450 and 

409-1-1 antigens (MonolisaR anti HCV). All tests were performed 

according to the manufacturers' instructions. Similar washing 

protocols between exposure to serum and application of conjugate 
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IgG AND HCV 185 

are carried out for all EIAs. Polystyrene beads for Abbott HCV 

EIA test and polystyrene microwells plates for Ortho H W  ELISA 

and Monoelisan assays were use as the solid support phase. 

Four anti-HCV negative sera were selected from healthy volunteers 

with IgG concentrations ranging from 9.5 to 12 g/L. Their 

absorbance values were similar to the negative controls provided 

with the three E I A s .  In all four sera, negative values were also 

obtained with INNO-LIA HCV Ab test (Innogenetics N.V. Antwerp, 

Belgium), which uses synthetic peptides in discrete lines on a 

nylon strip. The IgG was isolated from these four sera using 40% 

ammonium sulphate precipitation, followed by dialysis against a 

phosphate buffer (70 rmaol/L, pH 6.3) and subsequent purification 

by DEAE-celluloue chromatography. To exclude contamination of 

immunoglobulins by IgG fragments and aggregated I* that might 

have been generated by the isolation procedure, the isolated IgG 

was subjected to gel chromatography on Sephacryl 5-200. A peak 

corresponding to monomeric IgG was concentrated by 

ultrafiltration on an w c o n  8050 cell, using a PM 10 membrane. 

RESULTS MID DISCUSSIOB 

Increased amounts of each sample's own IgG were added to each 

serum, and anti-HCV absorbance values were determined by the 

three E I A s .  We observed increased absorbances as the 

concentrations of added IgG increased (Figure 1). Absorbances 

became greater than the respective cut-off values at 

concentrations of added IgO of 10 g/L for Monolisa, 12 g/L for 

Ortho, and 20 g/L for the Abbott assay. The total IgG present 

would be in the range of 20, 22, and 30 q/L respectively, before 

a signal exceeding the cut-off was observed, levels seen in 
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Fig. 1. Effect of added endogeneous IgG on four serum samples 

in different BIAS ( Abbott ECV EIA 2nd Generation;- 

Ortho ECV" ELISA Test;- Monolisa' anti ECV. The horizontal 

lines represent the cut-off values of the assays (----- Abbott 

ECV EIA 2nd Generation, cut-off value - 0,473;---0rtho BCV" 

BLISA Teat, cut-off value = 0,536; - Monolisa' anti BCV, 

cut-off value = 0,356). Values are expreeed as mean f SD. 

polyclonal hypergammaglobulinemk conditions. Using Abbott 

Diagnostics' c100-3 antigen, a neutralization assay was carried 

out in the false positive samples with the Abbott HCV 2nd 

Generation EIA, and no significant inhibition was observed. 

All samples with added human IgG which were positive with the 2nd 

generation assays, were negative with the INNO-LIA HCV Ab test. 

To rule out cross-reaction between human IgG added and 

recombinant antigens, the experiment was repeated on one of the 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
1
:
3
1
 
1
6
 
J
a
n
u
a
r
y
 
2
0
1
1



IgG INTERFERENCE AND ACV 187 

2 

1.75 

1.50 

1.25 

1 .oo 

0.75 

0.50 

0.25 

0 

lg0 fragment Fc, g/l 

Fig. 2. Effect of added human Iaaraunoglobulin 0 Fa fragment on 

a serum sample from healthy volunteer in different BIAS 

( Abbott Bcv EIA 2nd Generation; 0.0 Ortho E W  BLISA 

Test; U Monolima" anti ECV. The horizontal lines represent the 

cut-off values of the assays (------ Abbott HCO BIA 2nd 

Generation, out-off value - 0,473;---0rtho ELISA Test, 

cut-off value = 0,536;-Monolisan anti Bcv, cut-off value - 
0,356). 

HCV negative sera using added human purified Immunoglobulin G 

Fragment c (Fc)(Serva, Heilderberg, Oennany) instead of whole 

IgG. Fc purity was checked by double inmunodiffusion using a 

sheep anti-human IgG Fab (Serotec, Oxford, England) and by 

electrophoresis in 15% SDS-PAGE. The results are shown in Figure 

2. Concentrations of Fu greater than 6,25 g/L for Ortho, 13,5 g/L 

for Abbott and 5,8 g/L for the Monolisa assay produce absorbance8 

greater than the corresponding cut-off values. 
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Fc fragments cannot recognize antigenic epitopes and they are 

binding to plastic support through non-specific hydrophobic 

interactions (4). The interference due to Fc and IgG have 

approximate molar equivalence. 

These findings suggest a non-specific binding of the Fc fragment 

of IgG to the solid support material of the EIAs, rather than 

specific binding to the recombinant antigens used in these 

assays. 

On the other hand, in 36 patients with rheumatoid arthritis, we 

found a significant correlation (r = 0.587, ~ ~ 0 . 0 1 )  between IgG 

serum values and optical density obtained by Abbott HCV EIA 2nd 

Generation test. 

In conclusion, we have demonstrated one explanation of an 

interference found in many anti-HCV assays. The interference 

attributable to endogenous IgG is significant and must be taken 

into consideration in the evaluation of EIA results in patients 

with polyclonal hypergamma-globulinaemia and could explain the 

existence of false positives in rheumatoid arthritis ( 5 ) ,  

Sjogren's disease ( 6 ) ,  auto-immune hepatitis (7) and primary 

biliary cirrhosis (8), and possibly in mixed cryoglobulinaemia 

(9) 
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