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Background

Chronic immune stimulation by hepatitis C virus (HCV) may cause occurrence of several autoantibodies in infected patients, with or without features of clinically overt autoimmune diseases. The recent introduction of direct-acting antivirals (DAAs) has dramatically changed the natural history of chronic HCV infection. The aim of this study was to assess the effects of DAA therapy on serum autoantibodies in chronic hepatitis C (CHC) patients.



Methods

The medical records of 113 CHC patients were reviewed to assess autoantibody behavior following DAA-directed HCV eradication. Statistical analysis was performed to assess correlations between DAA treatment and autoantibody titers, HCV genotypes, and viral loads.



Results

Anti-nuclear (ANA), anti-smooth muscle cell (ASMA) and anti-mitochondrial (AMA) antibody testing was available in 77 patients; 31 out of 77 patients (40%) had one or more serum autoantibodies prior to treatment. Measurement of autoantibody titers before and after HCV eradication was performed in 20 of 31 patients. DAA treatment significantly affected ANA and ASMA titers, leading to disappearance or reduction of autoantibody titers; conversely, AMA were not influenced by DAA treatment. No correlations were observed between autoantibody specificity and both HCV genotypes and viral loads at baseline. Likewise, serum autoantibody titers were independent of HCV genotypes.



Conclusions

DAA-directed HCV clearance may interrupt chronic immune stimulation by removing the drive for autoantibody induction. The isolated persistence of autoantibodies in the small fraction of patients who did not show clearance following DAA treatment may require long-term vigilance.
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Introduction

Chronic hepatitis C represents an important cause of morbidity and mortality because of its widespread prevalence (1). Liver involvement is only one side of the coin, as extrahepatic manifestations may complicate the course of disease in over 70% of hepatitis C virus (HCV)-infected individuals (2–4). A wide variety of extrahepatic manifestations have been described in association with HCV infection, including lymphoproliferative disorders, cardiovascular disease, metabolic derangements, renal involvement, dermatologic manifestations, neuropsychiatric alterations, and autoimmune diseases (2–12). Many of the extrahepatic manifestations of HCV infection may be considered as the consequence of an aberrant immune response, among which mixed cryoglobulinemia is the most frequent and best studied (13). Indeed, since the immune response against HCV is not effective owing to the virus’ ability to modify its antigenicity, chronic engagement of initially activated and then exhausted immune cells may turn deleterious to the infected individual (14). Serological evidence of chronic immune stimulation is usually reflected by the occurrence of a wide variety of autoantibodies, including anti-nuclear antibodies (ANA), anti-smooth muscle antibodies (ASMA), rheumatoid factor, etc., which may be just the laboratory “signature” of this immune effort to clear the viral infection or even be accompanied by clinical features of autoimmunity (15). Recently, the introduction of direct-acting antivirals (DAAs) into the therapeutic armamentarium has revolutionized the treatment of HCV infection (16). Indeed, DAAs allow nearly all HCV-infected patients to obtain quick and curative resolution of the disease, with excellent treatment tolerability (16). Aims of this study were, therefore, to assess the prevalence of and DAAs impact on serum autoantibodies in a cohort of chronic hepatitis C patients referred to our dedicated outpatient clinic.



Patients and Methods


Study Participants and Data Collection

One hundred thirteen consecutive patients with chronic hepatitis C referred to our hepatology service for therapeutic assessment and eligible for treatment with DAAs were retrospectively evaluated. Hepatic fibrosis was noninvasively investigated by means of Fibroscan, according to Metavir classification (17, 18). Therapy for concurrent comorbidities was checked for pharmacologic interactions with DAAs (HEP Interactions, University of Liverpool) (19) and adjusted accordingly in case of known interference. Patients were treated with DAAs ± ribavirin (RBV) for 8, 12, or 24 weeks, according to established guidelines (20, 21) and based on local drug availability. All relevant data (clinical, biochemical, immunologic, and virologic) were collected at baseline (i.e., before starting DAA treatment), 2 weeks after starting treatment (T2) and every 4 weeks thereafter until treatment completion. Follow-up was scheduled at 12, 24, and 48 weeks following end of DAA treatment. HCV-RNA was measured by means of reverse transcriptase (RT)- polymerase chain reaction (PCR), according to standard protocols (sensitivity: <12 IU/ml), 12 weeks after completion of therapy. Autoantibodies were detected by means of indirect immunofluorescence on tissue slides; pattern and titer were used to specify positivity, according to the International Consensus on ANA Patterns (ICAP) criteria (22). Autoantibody titers before start of DAA treatment and 24 months after end of therapy were available in 64.5% of patients initially found to have serological autoimmunity (Figure 1). The study was carried out in accordance with the Declaration of Helsinki and its later amendments; because of its retrospective nature, formal consent was not required.




Figure 1 | Patient recruitment diagram.





Statistical Analysis

For statistical analysis, the titers of ANA, anti-mitochondrial antibodies (AMA), and ASMA were categorized as follows: a) negative; b) very low titer (positive at 1:40 dilution); c) low titer (positive at 1:80-1:160 dilution); d) moderate/high titer (positive at ≥1/320 dilution). Sign test was used to assess the median differences between baseline and the sustained virological response at 24 weeks (SVR24) titers of ANA, AMA, ASMA. Correlation significance between HCV genotype, viral load (log IU/ml) and presence of ANA, AMA and ASMA at baseline was calculated with the Spearman equation. Kruskal Wallis test was used to assess the relationship between ANA, AMA and ASMA titers and the different genotypes. Statistical analysis was performed using the SPSS21 statistical package. Level of significance was specified at p <0.05.




Results


Patient Characteristics

Baseline characteristics of patients are summarized in Table 1. Briefly, about two thirds of patients were aged ≥ 65 years, there was gender equivalence (∽1:1), and the chronic hepatitis/cirrhosis ratio was about 3:1. Genotype 1b was detected in more than half of patients (52%). Slightly more than one quarter of patients had been previously treated with interferon (IFN)-α.


Table 1 | Baseline characteristics of HCV-infected patients undergoing DAA treatment.





Comorbidities

Due to a median age of 66 years, comorbidities were frequently detected in the study population. The most common condition associated with HCV infection was hypertension (39% of patients), followed by cardiovascular disease (26%), hematologic conditions (20%, with more than one third represented by non-Hodgkin lymphoma), gastrointestinal disease (20%). Diabetes was observed in 15% of patients. The complete list of comorbidities is shown in Table 1.



Autoantibody Behavior Before and After Treatment With DAAs

Autoantibody testing was available in 77 out of 113 patients (Figure 1). Serum autoantibodies prevalence in our cohort of HCV-infected patients was 40.2% (31 out of 77 patients). Specifically, ANA, ASMA and AMA were detectable, alone or in combination, in 94%, 39%, and 10% of patients, respectively. Figure 2 summarizes the prevalence of ANA patterns on immunofluorescence staining. ENA profile was negative in all patients, except in those with a centromeric pattern. Autoantibody testing was available before and after DAA treatment in 20 out of 31 patients who were initially found to have one or more serum autoantibodies. Clinical characteristics of the 20 patients are summarized in Table 2.




Figure 2 | Prevalence of ANA patterns in HCV-infected patients.




Table 2 | Characteristics of the 20 patients with pre- and post-DAA treatment autoantibody testing.



The behavior of serum autoantibodies was significantly affected by DAA-mediated HCV eradication. Briefly, DAA treatment significantly impacted on ANA positivity in 13 out of 20 patients (65% of tested subjects, p<0.001), with 9 patients turning negative, 1 patient displaying a reduction to a very low titer (from 1:80 to 1:40), and 3 patients (2 with 1:640 and 1 with 1:320, respectively) showing a reduction to a low titer (1:80). Seven patients did not show any change in ANA titers (Figure 3).




Figure 3 | Outcome of serological autoimmunity after DAA treatment.



Likewise, ASMA titers were significantly modified by DAA treatment (p=0.002) in 71.4% of patients: out of 14 positive serum samples, eight turned negative, while 2 patients had their ASMA titers decreased from 1:320 to 1:160 and to 1:80, respectively (Figure 3).

Conversely, AMA titers were not significantly affected by DAA treatment (p=0.500): only two patients tested negative at the end of anti-viral treatment. However, it should be noted that only 4 patients showed autoantibody positivity at baseline (Figure 3).

There was no correlation between autoantibody specificity and both HCV genotypes (ANA: rs=0.231, p=0.327; AMA: rs=-0.182, p=0.443; ASMA: rs=-0.134, p=0.897) and viral loads (ANA: rs=0.351, p=0.154; AMA: rs=-0.187, p=0.458; ASMA: rs=-0.012, p=0.572) at baseline. Likewise, no differences were recorded between serum autoantibody titers (ANA: p=0.275; AMA: p=0.737; ASMA p=0.175) and the different HCV genotypes.



Type of Treatment

Treatment regimens are summarized in Table 3. Sofosbuvir/velpatasvir was used more frequently. RBV was associated to DAAs in 11% of cases.


Table 3 | DAA regimens used in the patient population.





Follow-Up

Relapse of HCV infection was observed in only 4% of patients, who required a further course with DAAs. The remaining 96% of patients achieved a sustained virological response at 12 months. Patients with persistence of autoantibodies (ANA and/or ASMA and/or AMA) did not show clinically overt autoimmune diseases at the latest follow-up (at least 35 months after sustained virological response), excluding two patients with previously known primary biliary cholangitis overlapping HCV infection and a female patient with anti-centromere autoantibodies suspected of having a concurrent early limited variant of systemic sclerosis.




Discussion

In this retrospective study, we aimed at determining the impact of DAA treatment on serum autoantibodies in chronic hepatitis C patients. Specifically, we showed that a significant proportion of patients with serum autoantibodies turned out to be negative or displayed a significant titer reduction following successful eradication of HCV infection. Indeed, nearly two thirds of ANA-positive patients and more than 70% of ASMA-positive patients did not either show detectable autoantibodies or had serum titers reduced at the 24-week follow-up after DAA treatment initiation. These observations are in line with the notion that chronic immune stimulation induced by HCV may lead to dysregulated immune responses possibly resulting in frank autoimmune phenomena (23–25). Consistently, HCV clearance may stop chronic immune stimulation thus reverting the likelihood of subclinical or overt autoimmunity (26). The significance of persistently positive serum autoantibodies in the small fraction of patients who did not show disappearance of these autoreactive immunoglobulins following DAA treatment may require careful long-term follow-up (27, 28); in these patients, autoreactivity may not be linked to HCV infection (i.e., is independent of) or it may have become disengaged from the triggering viral infection. This latter hypothesis is supported by the observation of persistent cryoglobulinemia in a significant proportion of patients with HCV-related cryoglobulinemic vasculitis, despite achievement of a sustained viral response following DAA treatment (29, 30). Moreover, relapses of cryoglobulinemic vasculitis in these patients have been reported within 2 years of a sustained viral response to DAA therapy (30). Thus, a vigilant eye must be kept in order to recognize early in their development possible extrahepatic autoimmune manifestations in patients who still display positive autoantibody titers despite successful DAA therapy (27, 28). Notwithstanding, at the latest follow-up (at least 35 months after sustained viral clearance), we have not recorded yet any frank autoimmune diseases in our cohort of HCV-eradicated patients with persistence of serum autoantibodies. Unfortunately, at the moment, it is not clear why certain patients remain positive for serum autoantibodies long after SVR as opposed to others who become quickly seronegative after sustained HCV clearance. As there is no formal need for therapy in the former group in the absence of clinical manifestations, long-term follow-up should be the recommended strategy.

There are only a few reports in the literature addressing the role of DAAs in clearing autoimmune serology in chronic hepatitis C patients and our results are in full accordance with these previous investigations (27, 28, 31). As only small case series have been published on this topic thus far (27, 28, 31), our report further contributes to and strengthens the notion of HCV being responsible for undermining immune tolerance in chronically infected patients. Besides, more than half of the patients (no. 11) have been followed up for more than 5 years, while for the remaining ones at least nearly three years (35 months) have thus far elapsed since end of DAA treatment. There are no other papers in the literature reporting such a long follow-up.

It should be noted that the rate of DAA-induced autoantibody clearance could have been even higher in our experience, had we excluded from the analyses patients with centromeric and rod and ring patterns. The centromeric pattern is highly suggestive of systemic sclerosis, limited variant (32), whereas the rod and ring pattern is known to be associated with a previous treatment with IFN-α and RBV (33, 34). Thus, we would have not expected clearance of these antibodies following DAA treatment anyway, as they were not closely related to HCV infection.

Clearly, this study has some limitations. First, because of the relatively small patient population, our results need to be confirmed in larger cohorts; second, the study was conducted in a single center, therefore, validation in different geographic areas would be desirable; finally, due to the retrospective nature of the study, potential bias may have not been recognized.

In conclusion, DAA did favorably impact on serum autoantibodies in our patient population. As our HCV-cleared patients with persistently positive autoantibody serology have not been shown to have developed clinical autoimmunity despite the quite long follow-up thus far, we would be tempted to affirm the benign nature of these alterations (provided cryoglobulins are excluded from the evaluation)!; however, to definitively confirm the benign outcome of patients with persistent serum autoantibodies, we would cautiously suggest waiting for a further follow-up extension.



Data Availability Statement

Raw data are available from the corresponding author upon reasonable request.



Ethics Statement

The study was carried out in accordance with the Declaration of Helsinki and its later amendments; because of its retrospective nature, formal consent was not required.



Author Contributions

CR and AM provided substantial contributions to the conception and design of the study and in the writing of the article; AM, CR, OT, AS, and LDM contributed to the acquisition and the interpretation of the data; LEA and DDS carried out the statistical analyses. All authors were involved in the critical revision of the manuscript and approved the final version of the article.



Funding

Funds from open access publication fees come from the Department of Advanced Medical and Surgical Sciences.



References

1. Lanini, S, Easterbrook, PJ, Zumla, A, and Ippolito, G. Hepatitis C: Global Epidemiology and Strategies for Control. Clin Microbiol Infect (2016) 22(10):833–38. doi: 10.1016/j.cmi.2016.07.035

2. El-Kamary, SS, Jhaveri, R, and Shardell, MD. All-Cause, Liver-Related, and non-Liver-Related Mortality Among HCV-Infected Individuals in the General US Population. Clin Infect Dis (2011) 53(2):150–7. doi: 10.1093/cid/cir306

3. Marrone, A, Ciotti, M, Rinaldi, L, Adinolfi, LE, and Ghany, M. Hepatitis B and C Virus Infection and Risk of Haematological Malignancies. J Viral Hepat (2020) 27(1):4–12. doi: 10.1111/jvh.13183

4. Cacoub, P, and Saadoun, D. Extrahepatic Manifestations of Chronic HCV Infection. N Engl J Med (2021) 384(11):1038–52. doi: 10.1056/NEJMra2033539

5. Adinolfi, LE, Zampino, R, Restivo, L, Lonardo, A, Guerrera, B, Marrone, A, et al. Chronic Hepatitis C Virus Infection and Atherosclerosis: Clinical Impact and Mechanisms. World J Gastroenterol (2014) 20(13):3410–17. doi: 10.3748/wjg.v20.i13.3410

6. Adinolfi, LE, Restivo, L, Guerrera, B, Sellitto, A, Ciervo, A, Iuliano, N, et al. Chronic HCV Infection Is a Risk Factor of Ischemic Stroke. Atherosclerosis (2013) 231(1):22–6. doi: 10.1016/j.atherosclerosis.2013.08.003

7. Zampino, R, Marrone, A, Restivo, L, Guerrera, B, Sellitto, A, Rinaldi, L, et al. Chronic HCV Infection and Inflammation: Clinical Impact on Hepatic and Extra-Hepatic Manifestations. World J Hepatol (2013) 5(10):528–40. doi: 10.4254/wjh.v5.i10.528

8. Johnson, RJ, Gretch, DR, Yamabe, H, Hart, J, Bacchi, CE, Hartwell, P, et al. Membranoproliferative Glomerulonephritis Associated With Hepatitis C Virus Infection. N Engl J Med (1993) 328(7):465–70. doi: 10.1056/NEJM199302183280703

9. Adinolfi, LE, Nevola, R, Lus, G, Restivo, L, Guerrera, B, Romano, C, et al. Chronic Hepatitis C Virus Infection and Neurological and Psychiatric Disorders: An Overview. World J Gastroenterol (2015) 21(8):2269–80. doi: 10.3748/wjg.v21.i8.2269

10. Adinolfi, LE, Nevola, R, Rinaldi, L, Romano, C, and Giordano, M. Chronic Hepatitis C Virus Infection and Depression. Clin Liver Dis (2017) 21(3):517–34. doi: 10.1016/j.cld.2017.03.007

11. Ramos-Casals, M, De Vita, S, and Tzioufas, AG. Hepatitis C Virus, Sjögren’s Syndrome and B-Cell Lymphoma: Linking Infection, Autoimmunity and Cancer. Autoimmun Rev (2005) 4(1):8–15. doi: 10.1016/j.autrev.2004.04.004

12. Romano, C, Cuomo, G, Ferrara, R, Del Mastro, A, Esposito, S, Sellitto, A, et al. Uncommon Immune-Mediated Extrahepatic Manifestations of HCV Infection. Expert Rev Clin Immunol (2018) 14(12):1089–109. doi: 10.1080/1744666X.2018.1538790

13. Roccatello, D, Saadoun, D, Ramos-Casals, M, Tzioufas, AG, Fervenza, FC, Cacoub, P, et al. Cryoglobulinaemia. Nat Rev Dis Primers (2018) 4(1):11. doi: 10.1038/s41572-018-0009-4

14. Dustin, LB. Innate and Adaptive Immune Responses in Chronic HCV Infection. Curr Drug Targets (2017) 18(7):826–43. doi: 10.2174/1389450116666150825110532

15. Gilman, AJ, Le, AK, Zhao, C, Hoang, J, Yasukawa, LA, Weber, SC, et al. Autoantibodies in Chronic Hepatitis C Virus Infection: Impact on Clinical Outcomes and Extrahepatic Manifestations. BMJ Open Gastroenterol (2018) 5(1):e000203. doi: 10.1136/bmjgast-2018-000203

16. Nevola, R, Rinaldi, L, Zeni, L, Romano, C, Marrone, A, Galiero, R, et al. Changes in Clinical Scenarios, Management, and Perspectives of Patients With Chronic Hepatitis C After Viral Clearance by Direct-Acting Antivirals. Expert Rev Gastroenterol Hepatol (2021) 15(6):643–56. doi: 10.1080/17474124.2021.1877136

17. Goodman, ZD. Grading and Staging Systems for Inflammation and Fibrosis in Chronic Liver Diseases. J Hepatol (2007) 47(4):598–607. doi: 10.1016/j.jhep.2007.07.006

18. Erman, A, Sathya, A, Nam, A, Bielecki, JM, Feld, JJ, Thein, HH, et al. Estimating Chronic Hepatitis C Prognosis Using Transient Elastography-Based Liver Stiffness: A Systematic Review and Meta-Analysis. J Viral Hepat (2018) 25(5):502–13. doi: 10.1111/jvh.12846

19.HEP Drug Interactions – University of Liverpool. Available at: https://www.hep-druginteractions.org.

20. Ghany, MG, Morgan, TR, and AASLD-IDSA Hepatitis C Guidance Panel. Hepatitis C Guidance 2019 Update: American Association for the Study of Liver Diseases-Infectious Diseases Society of America Recommendations for Testing, Managing, and Treating Hepatitis C Virus Infection. Hepatology (2020) 71(2):686–721. doi: 10.1002/hep.31060

21. European Association for the Study of the Liver. EASL Recommendations on Treatment of Hepatitis C: Final Update of the Series. J Hepatol (2020) 73(5):1170–218. doi: 10.1016/j.jhep.2020.08.018

22. Damoiseaux, J, Andrade, LEC, Carballo, OG, Conrad, K, Francescantonio, PLC, Fritzler, MJ, et al. Clinical Relevance of HEp-2 Indirect Immunofluorescent Patterns: The International Consensus on ANA Patterns (ICAP) Perspective. Ann Rheum Dis (2019) 78(7):879–89. doi: 10.1136/annrheumdis-2018-214436

23. Narciso-Schiavon, JL, and Schiavon Lde, L. Autoantibodies in Chronic Hepatitis C: A Clinical Perspective. World J Hepatol (2015) 7(8):1074–85. doi: 10.4254/wjh.v7.i8.1074

24. Vergani, D, and Mieli-Vergani, G. Autoimmune Manifestations in Viral Hepatitis. Semin Immunopathol (2013) 35(1):73–85. doi: 10.1007/s00281-012-0328-6

25. Himoto, T, and Masaki, T. Extrahepatic Manifestations and Autoantibodies in Patients With Hepatitis C Virus Infection. Clin Dev Immunol (2012) 2012:871401. doi: 10.1155/2012/871401

26. Arias-Loste, MT, Cabezas, J, Llerena, S, Iruzubieta, P, San-Segundo, D, Merino, D, et al. Successful Direct Acting Antiviral Therapy in Chronic Hepatitis C Normalizes Ifnγ and IL2 Production in T Cells Together With TLR8 Expression and Functionality in Peripheral Blood Mononuclear Cells. Viruses (2021) 13(4):635. doi: 10.3390/v13040635

27. Terziroli Beretta-Piccoli, B, Di Bartolomeo, C, Deleonardi, G, Grondona, AG, Silvestri, T, Tesei, C, et al. Autoimmune Liver Serology Before and After Successful Treatment of Chronic Hepatitis C by Direct Acting Antiviral Agents. J Autoimmun (2019) 102:89–95. doi: 10.1016/j.jaut.2019.04.019

28. Shahini, E, Iannone, A, Romagno, D, Armandi, A, Carparelli, S, Principi, M, et al. Clinical Relevance of Serum Non-Organ-Specific Antibodies in Patients With HCV Infection Receiving Direct-Acting Antiviral Therapy. Aliment Pharmacol Ther (2018) 48(10):1138–45. doi: 10.1111/apt.14999

29. Bonacci, M, Lens, S, Londoño, MC, Mariño, Z, Cid, MC, Ramos-Casals, M, et al. Virologic, Clinical, and Immune Response Outcomes of Patients With Hepatitis C Virus-Associated Cryoglobulinemia Treated With Direct-Acting Antivirals. Clin Gastroenterol Hepatol (2017) 15(4):575–83.e1. doi: 10.1016/j.cgh.2016.09.158

30. Bonacci, M, Lens, S, Mariño, Z, Londoño, MC, Rodriguez-Tajes, S, Sánchez-Tapias, JM, et al. Long-Term Outcomes of Patients With HCV-Associated Cryoglobulinemic Vasculitis After Virologic Cure. Gastroenterology (2018) 155(2):311–315.e6. doi: 10.1053/j.gastro.2018.04.024

31. Nguyen, HH, Khathlan, A, Fritzler, MJ, and Swain, MG. A Case Series Evaluating the Impact of Hepatitis C Eradication Using Direct Acting Antivirals on Primary Biliary Cholangitis-Associated Autoimmunity. BMC Gastroenterol (2018) 18(1):97. doi: 10.1186/s12876-018-0826-7

32. Denton, CP, and Khanna, D. Systemic Sclerosis. Lancet (2017) 390(10103):1685–99. doi: 10.1016/S0140-6736(17)30933-9

33. Calise, SJ, and Chan, EKL. Anti-Rods/Rings Autoantibody and IMPDH Filaments: An Update After Fifteen Years of Discovery. Autoimmun Rev (2020) 19(10):102643. doi: 10.1016/j.autrev.2020.102643

34. Da Silva Sacerdote, AB, Filgueira, NA, De Barros Barreto, S, Batista, AD, and Lopes, EP. Anti-Rod and Ring Antibodies in Patients With Chronic Hepatitis C Using Direct-Acting Antivirals. Immunol Res (2020) 68(3):111–7. doi: 10.1007/s12026-020-09136-6




Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.


Publisher’s Note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2022 Romano, Tortorella, Dalla Mora, Di Stasio, Sellitto, Adinolfi and Marrone. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Images/fimmu-13-882064-g003.jpg
20 patients

(all 20 patients, 100%)

ANA

ASMA
(no. 14, 70%)

AMA

(no.4,20%)

DAA treatment

9 negative

Yreduced | [[7 wnalfeted

2ncgaive | [ 2 wmafested






OEBPS/Images/fimmu-13-882064-g002.jpg
rods and rings 7%

centromeric
7%

nucleolar
7%

No. of autoantibody-positive
patients: 31 (out of 77 tested)





OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        Prevalence and Outcome of Serum Autoantibodies in Chronic Hepatitis C Patients Undergoing Direct-Acting Antiviral Treatment

      

        		

          Background

        



        		

          Methods

        



        		

          Results

        



        		

          Conclusions

        



        		

          Introduction

        



        		

          Patients and Methods

        

          		

            Study Participants and Data Collection

          



          		

            Statistical Analysis

          



        



        



        		

          Results

        

          		

            Patient Characteristics

          



          		

            Comorbidities

          



          		

            Autoantibody Behavior Before and After Treatment With DAAs

          



          		

            Type of Treatment

          



          		

            Follow-Up

          



        



        



        		

          Discussion

        



        		

          Data Availability Statement

        



        		

          Ethics Statement

        



        		

          Author Contributions

        



        		

          Funding

        



        		

          References

        



      



      



    



  



OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/table2.jpg
W
Age

meansstandard deviation, range (years)
HOV genotypes.

Chvonic hepattis/cinhosis (0
Fibroscan, pre-/post-DAA treaiment
meansstandard devation (kPa)
Previous IFN-a.+ ibavitn treatment (10,
Overt cirical autoimmurity (70,

515

71.65+11.1, 4087

ta 3 patients
i 9 patients
2 8 patients
107
128276007248 (p=ns)
8
3 patients

(2 vith primary bilary Ginhosss, 1 with
autoimmune thyroiis)






OEBPS/Images/table3.jpg
SofosbuvirVelpatasvir
Pasitaprevii/RitonaviyOmbitasyic +Dasabuvic
GlecaprevirPibrentasvir
Eloasin/Grazoprevic

SofosbuviLedpasir

Sofosbuvr + Dacltasvic

Sofosbuvir + Smeprevi
SofosbuviVelpatasvirVoxiaprevic
Sofosbur

33193 (36%)
13/93 (14%)
13/93 (14%)
14/93 (15%)
/93 (10%)
3/93.3%)
2/93 (2%)
3793 (3%)
3/93 (3%)






OEBPS/Images/logo.jpg
, frontiers | Frontiers in Immunology





OEBPS/Images/fimmu-13-882064-g001.jpg
113 HCV patients treated with DAAs

—
77 tested for autoantibodies

(31 with serum autoantibodies ) (46 without serum autoantibodies

20 patients

pre-DAA assessment | | post-DAA assessment






OEBPS/Images/fimmu.2022.882064_cover.jpg
’ frontiers ‘ Frontiers in Immunology

Prevalence and Outcome of Serum

Autoantibodies in Chronic Hepatitis

C Patients Undergoing Direct-Acting
Antiviral Treatment





OEBPS/Images/table1.jpg
Patients, no. 113

M/F 57 (50.4%)/56 (49.6%)
Age, mean (years) 66

Chronic hepatitis C, no. 87 (77%)
Cirrhosis, no. 26 (23%)
Previous IFN-o. treatment, no. 30 (26.5%)

Pre-treatment HCV-RNA, median (range)

Pre-treatment Fibroscan, median (range)
HCV genotype, %
1a

1b

2

3

4

Comorbidities (%)
hypertension
cardiovascular
hematologic
gastrointestinal
endocrine
diabetes
dermatologic
rheumatologic
pulmonary
neurologic
psychiatric
cancer

sense organs

4.35 x 10° Ul/ml
(1.3x10% - 7.5 x 10")
10.9 kPa (3.7- 42.5)

11

52

29
6
2

39
26
20
20
17
15
13
13
12
12
10
5
4





