1  shown that the presence of anti-GOR is almost restricted to anti-HCV-positive individuals
2 (14,15). The sequence of the. GOR (GOR47-1) epitope has a partial homology with the
3 HCV-encoded core protein sequence. (17); both sequences show a high conservation of

4. residues essential for antibody binding (34). Antibodies against GOR are frequent]

6 be an antibody specifically related to HCV infection (15,16).

On the other hand, there is little evidence of a relati

with occult HCV infection.

The aims of this work have been to investigate whether anti-GOR can be detected

2002 'z} Joquigdag uo Aq B10"WSE A WOy papeq;uMoq

in the sera of occult HCV-infected patients and to assess the diagnostic significance of

18. GOR-antibody assay in occult HCV infection.
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1 MATERIALS AND METHODS

3 Study subjects. One hundred ten patients with a diagnosis of occult HCV infection

4  were enrolled in this study. They were serum anti-HCV-negative (Innotest-HCV Ab

1002 'Z1 1equads( uo Aq Bio'lise'jad woly papeojumoq

‘and genetic disorders, alcohol intake, drug toxicity, etc.; all subjects were negative for anti-
HIV antibodies. There were no known risk factors for HCV infection; none of the patients
18 .rcfcn;cd clinical or biochemical history of acute hepatitis.

19 Control groups included: 110 patients with chronic hepatitis C (serum anti-HCV
20 and HCV RNA-positive and abnormal transaminase values; all with HCV gcndtype 1); 35
21  patients wiih cryptogenic liver disease (éerum anti-HCV and HCV RNA-negative and liver
22 HCV RNA—negz.ltivverbut abnormal transaminase values); 35 patients with non-viral liver
23 disease: 10 with autoimmune hcpatitis, 10 with primary biliary cirrhosis, 5 with alcoholic

24  hepatitis and 10 with steatosis or steatohepatitis (all were liver HCV RNA-negative); and

25
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50 patients with chronic hepatitis B (all serum HBV DNA-positive: 15 hepatitis B e
antigen-positive and 35 anti-HBe-positive). The study was approved by the ethics
committee of the institution and was conducted according to the Declaration of Helsinki on
human experimentation. Informéd consent was obtained from the patients.

Enzyme immunoassay to detect IgG anti-GOR. A pentadecapeptide

Ltd., West Sussex, UK). Serum samples were diluted 1:10 in blocking buffer and pr¢;i;
incubated for 1 h at 37 °C with shaking; then, samples were allowed to react in duplicate

with GOR-coated wells for 1h at 37 °C (100 pl/well) . Wells were washed five times as

above and incubated (1 h at 37 °C) with horseradish peroxidase-conjugated rabbit
polyclbnal anti-human IgG (Dakocytc‘imaﬁoh‘A/S,; Glostrup, Denmark) diluted 1:1000 in

blocking buffer. After washing 'as‘ above wells were reacted for 30 min at room

temperature in the dark with 2,2’-aiiﬁobisF[3_-éthylbéhzthiazoliné-&sulfdnié acid]-

 diammonium salt (ABTS; Piéréé, Rockford, IL) and the absorbance vyi\lﬁe measured at 405

nm with a reference at 620 nrﬁ. A Sampie was considered reactive to IgG anti-GOR if the

26 -

plus 10% heat-inactivated fetal bovine serum (Sera Laboratdrics' 'Intéfnéﬁdp‘ L

BN
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1  absorbance value exceeded the mean absorbance values of 20 non-exposed, HCV-negative
2 healthy volunteers plus five times the standard deviation. Typical cut-off values were
3 - below 0.11 absorbance units at 405/620 nm.

4 The specificity of the IgG anti-GOR antibody detection was assured by peptid

ns of rheumatoid factor and C-reactive protein were assayed in serum
using latex agglutination tests (Biokit S.A., Barcelona, Spain). Presence of

cryoglobulins was visually assessed by the appearance of a cryoprecipitate by blood

2002 '21 Jaquiaaaq uo Aq Bio'Wse'IAD WOl Papeojumog

17  coagulation at 37°C, centrifugation and incubation of serum at 4°C for 24 td 72 houss.

18 Statistical analysis. Results were mdﬁed by non-parametric tests using the SPSS
19  program (version 9.0; SPSS Inc.; Chicago, IL). The chi-square test (or Fischer’s exact test
20 whcn applicable) was used to compare frequencies. Con;elations were done - using the

21  Spearman’s rank correlation coefficient. All P values reported are two-tailed.
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RESULTS

Twenty-two of the 110 (20%) patients with occult HCV infection had IgG anti-GOR

detectable in their serum. The spcc1ﬁ01ty of the IgG anti-GOR antibody detection was

| demonstratcd by peptide inhibition assay as shown in ﬁgurc 1. Thus, pre-incubati

spemﬁmty parametcrs were calculated with a threshold of detection set at 0.11 absorban(:e‘

umts as described in Materials and Methods The “gold standard” to evaluate the accuracy

of the IgG antl—GOR test was the presence of hepatlc HCV RNA t_hat had allowed

1dcnt1fymg occult HCV infection. Thus, the IgG antl—GOR assay showed values of

specificity and sen51t1v1ty of 100% and 20%, respectively, among occult HCV-infected

_patient sera. Slmjlarly, the prcd10t1ve values (posmvc PPV negatxve ‘NPV) were 100%

and 44.3%, respectively, considering 70 HCV RNA-negative patients with HCV-unrelated

non-viral liver disease.

28
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1 Titration of IgG anti-GOR showed a median value of 1:20 in patients with occult
2  HCV infection with serum GOR antibody titres ranging from 1:10 to 1:80 (figure 2). In
3 patients with chronic hepatitis C the median IgG anti-GOR titre was 1:80 and titres ranged

4  from 1:40 to 1:320. Thus, GOR IgG antibody levels were significantly lower am

fAdifibrosis) tended to be greater, although not significantly, among IgG
Repositive patients with occult HCV infection (data not shown). On the other hand,

: the percentage of infected hepatocytes (that is, cells positive to genomic HCV RNA by in

17  situ hybridization) resulted significantly greater (P = 0.042) in patients with occult HCV

18 infection who tested positive to IgG anti-GOR (figure 3). However, the percentage of
19 HCV-infected hepatocytes did not correlate significantly with IgG anti-GOR titres among
20  the twenty-two GOR antibody-positive patients (rs = 0.311, P = 0.19). In patients with
21  overt chronic HCV infection the median pcrccntagé of infected hepatocytes observed by in
22 éitu hybridization was 8.0 (range 2.5 — 38.6), which resulted significantly higher (P<0.001)
23 compared with occult HCV infection (median of 4.0, range 0.1 — 18.0), in agreement with

24  aprevious report (19).

29
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With respect to rheumatoid factor, it was dcteétcd in the serum from 12 of the 110
(10.9%) patients with occult HCV infection, including one (4.5%) of the 22 GOR
antibody-positive individuals. Similarly, C-reactive protein was detectable in 15)1 10
(13.6%) patients with occult HCV infection, including 1/22 (4.5%) IgG anti-GOR-posL ;
individuals. Finally, cryoglobulins were found in 14/ 110 (12.7%) pa_tichts with

infection; only one of them (4.5%) had IgG anti-GOR detectable.

30
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DISCUSSION

In this study, we have observed a 20% frequency of IgG antibody reactivity to the

GOR autoepitope in the serum of anti-HCV-negative patients with occult HCV infection.

Low IgG anti-GOR titres were found in most GOR antibody-positive indivi

e frequency of IgQ anti-GOR 1in occult HCV infection was significantly lower
comp:;rcd with a 63.6% GOR IgG-antibody reactivity found in patients with chronic
bepatitis C, which is similar to the frequency reported by several authors in patients with
overt HCV infection (10,12,!4,16,21). Also, anti-GOR levels were greater in chronic

hepatitis C compared with occult HCV infection. We have reported recently that sera from

some patients with occult HCV infection may demonstrate a positive reaction against HCV

non-structural proteins on immunoblot assays suggesting a very low level of specific
antibody production (23). In chronic hepatitis C, the presence of antibodies reactive to the

host-derived antigen GOR is not merely due to sequence homology but to cross-reactivity

31
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at the molecular level because of conservation of residues essential for antibody binding
(34). Thus, de novo infection with HCV after liver transplantation produces an increase in
IgG anti-GOR likely due to increased viral load and replication under immunosuppresion

indicating that the immune response to GOR autoantibody is triggered by HCV (24).

ion to antibody-producing cells.

resulted significantly - greater in

antibodies usually persist for decades; although, these may eventually disappear after

recovery from HCV infection (29,30). '

Among individuals with occult HCV infection, the subset of GOR IgG antibody-

‘positive patients did not show a different clinical background compared with their IgG

anti-GOR-negative counterparts (9). However, a greater number of IgG anti-GOR-positive

patients had signs of necro-inflammation, which is similar to patients with chronic hepatitis

C, in whom reactivity Ato‘ GOR had ‘been correlated with liver disease activity (21). -

Nevertheless, compared with chronic hepatitis C occult HCV infection seems to be a less

32 -

une responses during occult HCmeeCtlon are -
he GOR (GORA47-1) gene product cannot be translated intoa
gntibody responses to GOR and HCV may be indcpehd{:ntl‘yf b'rcgulatéd' as

roesied in chronic hepatitis C (11). In patients with chronic hepatitis C ahti-HCV
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aggressive form of the disease caused by the hepatitis C virus (19); although, liver cirrhosis

is present in around 4% of these patients.

Finally, rheumatoid factor, C-reactive protein and/or cryoglobulins were detected in

the serum of 10-14% of occult HCV-infected patients. Frequencies of such factor

1s unlikely a marker

nic HCV infection (13). Indeed,

"GOR 15 not detected in patients with HCV-unrelated liver disease detection of IgG

antibodies to the GOR seems to reflect cross-recognition with viral sequences during
occult HCV infection, even in the absence of detectable HCV-specific anﬁbodics using
commercial tests. Testing for IgG anti-GOR might be used to screen HCV‘/\RNA—negative
patients and thus help in identifying at least a subset of occult HCV infection without
performing a liver biopsy. Nevertheless, even after implementation of IgG anti-GOR
testing the majority of patients would still need a liver biopsy for accurate diagnosis of

occult HCV infection.

33
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