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Abstract 
Circulating auto-antibodies have gained great significance for the diagnosis of 

autoimmune hepatitis (AIH) and various autoantibodies have been reported in patients 

infected by chronic viral hepatitis. Enzyme linked immunosorbent assay (ELISA) was 

used to assess these autoantibodies in the sera of 116 seropositive hepatitis B & C 

virus patients admitted to Baghdad Teaching Hospital from March 2009 to the end of 

December 2009. The presence of autoantibodies against cell nuclei (ANA), smooth 

muscle (SMA), liver- cytosol type-1 (anti LC1) and liver kidney microsome type1 

(anti LKM-1) for all the affected patients' sera was measured. Antinuclear antibodies 

(ANA) results showed that 18 (16%) of cases revealed seropositive results, while anti- 

smooth muscle antibodies (SMA) results showed only two (2%) seropositive results 

both of which are of HCV patients. Results of anti LC-1 autoantibodies and anti 

LKM1 autoantibodies showed seropositivity in 6 (5%) and 8 (7%) cases, respectively, 

all of which are of HCV type.  The current study suggest that chronic HCV infection 

can mimic autoimmune chronic active hepatitis; and special care must be held in 

patients who are unresponsive to immunosuppressive treatment, as HCV may be the 

role here.  
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Introduction  
The presentations of autoimmune 

hepatitis (i.e., clinical, biochemical, 

histological, and serological) are each 

highly diverse, explaining why criteria 

committees have experienced such 

difficulty in defining the disease (1). The 

determination of autoantibodies against 

soluble liver antigen, pancreas antigen 

(SLA/LP) is a new and important 

component of autoimmune diseases of the 

liver (2). Circulating autoantibodies have 

gained great significance for the 

diagnosis of autoimmune hepatitis (AIH). 

Besides antibodies against SLA/LP, the 

following auto-antibodies are associated 

with AIH: antibodies against cell nuclei 

(ANA), nDNA, smooth muscle (SMA, 

with the most important target antigen 

being F-actin), liver-kidney microsomes 

(LKM-1, target antigen: cytochrome p450 

IID6) and granulocytes (pANCA: 

perinuclear anti- nutrophil cytoplasmic 

antibodies) (3). Some authors classify 

AIH in accordance with the autoantibody 

status: subtype I (antibodies against 

ANA, SMA), subtype II (antibodies 

against LKM1, LC-1) and subtype III 

(antibodies against SLA/LP) (4, 5). 

Various autoantibodies have been 

reported in patients chronically infected 

by hepatitis C virus. 2% to 10% of these 

patients have anti-liver-kidney 

microsome type 1 (anti-LKM1) 

autoantibodies. In type 2 autoimmune 

hepatitis, anti-LKM1 auto- antibodies are 

frequently associated with anti-liver- 

 

 

cytosol type 1 (anti-LC1) autoantibodies 

(6). Autoantibodies against cell nuclei 

(ANA) and against smooth muscle 

(SMA) are frequent in AIH. But also 

occur in 10% to 20% of patients with 

chronic viral hepatitis and in other 

diseases. As oppose to all other auto-

antibodies, antibodies against SLA/LP are 

highly specific for AIH and have not been 

described in viral hepatitis (7, 8).   

 

Materials & Methods  
A cross sectional hospital based study was 

held in Baghdad Teaching Hospital- 

Teaching Laboratories from March 2009 

until the end of December 2009. One 

hundred sixteen (116) cases of seropositive 

hepatitis B and C patients were included, all 

were screened and tested using simple 

immunodiffusion strip test (Figure 1), then 

confirmed by using quantitative Enzyme 

Linked immunosorbent (ELISA) assay- 

Sandwitch method (Figure 2). Seventy seven 

(77) of them were hepatitis B virus 

seropositive while (31) were hepatitis C virus 

seropositive and only (8) were having both B 

and C types. Using quantitative Enzyme 

Linked immunosorbent (ELISA) assay- 

Sandwitch method, we measure the presence 

of autoantibodies against cell nuclei (ANA), 

smooth muscle (SMA), liver- cytosol type-1 

(anti LC1) and liver kidney microsome type1 

(anti LKM-1) for all the affected patients' 

sera. Data were collected and statistically 

analyzed.  
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Fig (1): the strip tests used for screening the seropositive hepatitis virus patients 

(Left shows negative results while right shows positive results) 

 

 

 

 

 

 

 

 

Fig (2): the ELISA kit used for confirming the seropositive patients (dark- 

orange colored wells suggest positive results) 

 

Results  
Among 116 patients with chronic viral 

hepatitis, 52 were males and 64 were  

 

 

females, distributed on different age 

groups as shown in table (1).  

 

 

Table (1):- Illustrating the age group and sex distribution of chronic viral 

hepatitis of group B & C. 

Sex <10 

yr 

10-19 

yr 

20-29 

yr 

30-39 

yr 

40-49 yr 50-59 

yr 

> 60 yr Total 

Male 7 15 12 10 4 1 3 52 

Female 9 21 10 13 6 3 2 64 

Total 16 36 22 23 10 4 5 116 

 

Antinuclear antibodies (ANA) results 

showed that among the total 116 

hepatitis patients, 18 patients (16%) 

revealed seropositive results, 16 of 

them (14%) were hepatitis C virus 

(HCV) seropositive cases (3 patients 

were of mixed infections with both B 

and C types) and only two cases were 

of hepatitis B virus (HBV) patients. 

Anti- smooth muscle antibodies 

(SMA) results showed only 2 (2%) 

seropositive results both of which are 

of HCV patients, as shown in figure 

(3).  
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Fig (3):- shows the distribution of seropositive ANA and SMA patients 

among the total patients with chronic viral hepatitis. 

 

The current study showed only 6 cases 

(5%) of HCV seropositive patients 

with anti LC-1 autoantibodies. While 

the anti LKM1 autoantibodies were 

positive in 8 HCV seropositive patients 

(7%), four of them were also positive 

for ANA autoantibodies, as shown in 

figure (4). No HBV cases were 

positive for anti LKM1or LC-1 

autoantibodies.   

 

 

Fig (4):- shows the distribution of anti- LKM1 seropositive cases among 

the HCV patients. 
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Discussion  
Anti nuclear antibodies (ANA) are a 

specific class of autoantibodies that have 

the capability of binding and destroying 

certain structures within the nucleus of the 

cells (9). The prevalence of antinuclear 

antibody (ANA) has been documented in 

patients with hepatitis C virus (HCV) 

infection (10). In current study, about 19% 

of HCV seropositive cases were also 

having ANA autoantibodies, which is near 

to what Peng et al (10) and Pawlotsky et al 

(11) have found.  Several studies from 

Europe have observed a relationship 

between hepatitis C virus infection and 

anti-liver/kidney microsome-1 (anti-

LKM1) positive chronic hepatitis. It has 

been suggested that hepatitis C may 

induce an autoimmune phenomenon that 

leads to the development of a specific type 

(type II anti-LKM1 positive) autoimmune 

chronic hepatitis (12). In current study, 7% 

and 9% of chronic active hepatitis cases 

were seropositive for anti LC-1 and LKM1 

autoantibodies, respectively, all of which 

are of HCV patients. This goes with what 

Reddy et al (12), Gerotto et al (13) and 

Beland et al (14) found.  Kitazawa et al 

(15) stated that Anti-LKM1 may be able to 

recognize simultaneously at least two 

antigenic sites on the CYP2D6 protein, 

and reactivities against individual epitopes 

may differ according to HCV infectivity 

status. The current study conclude that 

chronic HCV infection can mimic type 1, 

as well as type 2, autoimmune chronic 

active hepatitis; and special care must be 

held in patients who are unresponsive to 

immunosuppressive treatment, as HCV 

may be the role here. 

 

References  
1. Mackay IR. Autoimmune Hepatitis: 

From Clinic to Laboratory: 

Autoimmune Hepatitis in 2010. 

Laboratory Medicine 2011; 42(4): 224-

233. 

2. Baeres M, Herkel J, Czaja AJ, et al. 

Establishment of standardized SLA/LP 

immunoassays: specificity for 

autoimmune hepatitis, worldwide 

occurrence, and clinical characteristics. 

GUT 2002; 51: 259-264. 

3. Kanzler S, Weidermann C, Gerken G, 

et al. Clinical significance of 

autoantibodies to soluble liver antigen 

in autoimmune hepatitis. Journal of 

hepatology 1999; 31: 635-640.  

4. Loshe AW. Autoimmune liver disease. 

In: gastroenterology and hepatology 

(Hrsg: G.Bianchi porro), Maidenhead, 

England 1999; 499-509.  

5. Manns MP, Czaja AJ, Gorham JD, et 

al. Diagnosis and management of 

autoimmune hepatitis. 

Hepatology 2010; 51(6): 2193-213.  

6. Lohse AW, Gerken G, Mohr H, et al. 

Relation between autoimmune liver 

diseases and viral hepatitis: Clinical and 

serological characteristics in 859 

patients. Zeitschrift fur 

gastroenterology 1995; 33: 571-578.  

7. McFarlane IG. The relationship 

between autoimmune markers and 

different clinical syndromes in 

autoimmune hepatitis. Gut 1998; 42: 

599-602.  

8. Obermayer-Straub P, Strassburg CP, 

Manns MP. Autoimmune hepatitis. 

Journal of hepatology 2000; 32 

(suppl.1): 181-197.  

9. Walravens M. Systemic diseases and 

the detection of nuclear and 

anticytoplasmic antibodies. A historical 

review. Clin Rheumatol 1987, 6:9-17. 

10.  Peng YC, Hsieh SC, Yang DY, et al. 

Expression and clinical significance of 

antinuclear antibody in hepatitis C virus 

infection. J Clin Gastroenterol. 2001; 

33(5): 402-6. 

11.  Pawlotsky JM, Deforges L, Bretagne 

S, et al. Hepatitis C virus infection can 

mimic type 1 (antinuclear antibody 

positive) autoimmune chronic active 

hepatitis. Gut. 1993; 34(2 Suppl): S66–

S68.  

12.  Reddy KR, Krawitt EL, Homberg JC. 

Absence of anti-LKM-1 antibody in 

hepatitis C viral infection in the United 

http://www.ncbi.nlm.nih.gov/pubmed?term=%22Peng%20YC%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Hsieh%20SC%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Yang%20DY%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/11606858
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Reddy%20KR%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Krawitt%20EL%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Homberg%20JC%22%5BAuthor%5D


Tikrit Journal of Pharmaceutical Sciences 2012 8(2) 

 

233 

States of America. J Viral Hepat. 1995; 

2(4):175-9.  

13.  Martina Gerotto, Patrizia Pontisso, 

Fabrizio Giostra, et al. Analysis of the 

hepatitis C virus genome in patients 

with anti-LKM-1 autoantibodies. 

Journal of Hepatology. Volume 21, 

Issue 2, 1994, Pages 273-6.  

14.  Béland K, Lapierre P, Marceau G, et 

al. Anti-LC1 Autoantibodies In Patients 

With Chronic Hepatitis C Virus 

Infection. J Autoimmun. 2004 Mar; 

22(2):159-66. 

15.  Eriko Kitazawa, Toshiko Igarashi, 

Naomi Kawaguchi, et al. Differences in 

Anti-LKM-1 Autoantibody 

Immunoreactivity to CYP2D6 

Antigenic Sites between Hepatitis C 

Virus-negative and -positive Patients. 

Journal of Autoimmunity Volume 17, 

Issue 3, November 2001, Pages 243-

249.  

http://www.ncbi.nlm.nih.gov/pubmed/7489344
http://www.sciencedirect.com/science/journal/01688278
http://www.sciencedirect.com/science?_ob=PublicationURL&_hubEid=1-s2.0-S0168827805X83854&_cid=272181&_pubType=JL&view=c&_auth=y&_acct=C000228598&_version=1&_urlVersion=0&_userid=10&md5=ba06c350df15dcd2fee8b5423d528a01
http://www.sciencedirect.com/science?_ob=PublicationURL&_hubEid=1-s2.0-S0168827805X83854&_cid=272181&_pubType=JL&view=c&_auth=y&_acct=C000228598&_version=1&_urlVersion=0&_userid=10&md5=ba06c350df15dcd2fee8b5423d528a01
../../Public/Documents/research%20lkm-1/discussion%20of%20autoimmune%20hepatitis/Anti-LC1%20Autoantibodies%20In%20Patients%20With%20Chronic%20Hepatitis%20C%20Virus%20Infection%20(Gabriel%20Marceau)%20-%20Academia.edu_files/Anti-LC1%20Autoantibodies%20In%20Patients%20With%20Chronic%20Hepatitis%20C%20Virus%20Infection%20(Gabriel%20Marceau)%20-%20Academia.edu.htm
../../Public/Documents/research%20lkm-1/discussion%20of%20autoimmune%20hepatitis/Anti-LC1%20Autoantibodies%20In%20Patients%20With%20Chronic%20Hepatitis%20C%20Virus%20Infection%20(Gabriel%20Marceau)%20-%20Academia.edu_files/Anti-LC1%20Autoantibodies%20In%20Patients%20With%20Chronic%20Hepatitis%20C%20Virus%20Infection%20(Gabriel%20Marceau)%20-%20Academia.edu.htm
../../Public/Documents/research%20lkm-1/discussion%20of%20autoimmune%20hepatitis/Anti-LC1%20Autoantibodies%20In%20Patients%20With%20Chronic%20Hepatitis%20C%20Virus%20Infection%20(Gabriel%20Marceau)%20-%20Academia.edu_files/Anti-LC1%20Autoantibodies%20In%20Patients%20With%20Chronic%20Hepatitis%20C%20Virus%20Infection%20(Gabriel%20Marceau)%20-%20Academia.edu.htm
http://www.sciencedirect.com/science/journal/08968411
http://www.sciencedirect.com/science?_ob=PublicationURL&_hubEid=1-s2.0-S0896841100X0056X&_cid=272429&_pubType=JL&view=c&_auth=y&_acct=C000228598&_version=1&_urlVersion=0&_userid=10&md5=67cc3cd198fcf7ebf2136e40d5ca0e52
http://www.sciencedirect.com/science?_ob=PublicationURL&_hubEid=1-s2.0-S0896841100X0056X&_cid=272429&_pubType=JL&view=c&_auth=y&_acct=C000228598&_version=1&_urlVersion=0&_userid=10&md5=67cc3cd198fcf7ebf2136e40d5ca0e52

