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Abstract 

In recent years, a number of case reports and clinical studies have highlighted the risk of hepatitis B and C virus reactivation in patients with inflammatory bowel disease who are treated with immunosuppressive drugs. The cases of viral hepatitis reactivation that have been reported are characterized by a wide range of clinical manifestations, from viremia without clinically relevant manifestations to fulminant life-threatening hepatitis. The development and dissemination of biological immunosuppressive drugs have led to a significant increase in the number of reports of interest to physicians in a variety of clinical settings. On this topic, there have been a number of published guidelines and reviews that have collected the available evidence, providing recommendations on prophylactic and therapeutic strategies and methods for monitoring patients at risk. However, it should be noted that, to date, very few clinical studies have been published, and most of the recommendations have been borrowed from other clinical settings. The published studies are mostly retrospective and are based on very heterogeneous populations, using different therapeutic and prophylactic regimens and obtaining conflicting results. Thus, it seems clear that it is desirable to concentrate our efforts on prospective studies, not conducting further reviews of the literature in the continued absence of new evidence.
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Core tip: Our review focused on the redundancy of papers on hepatitis B virus and hepatitis C virus reactivation in patients undergoing immunosuppressive therapy. However, we emphasize that, to date, very few clinical studies have been published, and most of them were retrospective with conflicting results. Thus, it is essential to conduct prospective studies before performing additional reviews of the literature.
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INTRODUCTION 
In recent years, a significant number of warnings have been given about the risk of hepatitis B and C reactivation in patients receiving immunosuppressive therapy in different clinical settings (oncology, hematology, solid organ transplant, rheumatology, gastroenterology, and dermatology).

In particular, a number of case reports and clinical studies have highlighted the risk of hepatitis virus B and C reactivation in patients with IBD treated with immunosuppressive drugs[1-7].

The cases of viral hepatitis reactivation that have been reported are characterized by a wide range of clinical manifestations, from viremia without clinical relevant manifestations to fulminant life threatening hepatitis.

The risk and severity of clinical reactivation seems to be related to the type of immunosuppressive drug administered (steroids, traditional immunosuppressants, or biologics). The various reports and clinical studies on this topic describe and analyze patient populations subjected to different treatment regimens that are not comparable. Moreover, these studies have heterogeneous results and conclusions[8-13].

The magnitude of the "reactivation " problem seems much more relevant to the hepatitis B virus (HBV) than to the hepatitis C virus (HCV). To date, many reviews comparing few clinical trials have been published on this issue. Among the clinical trials, there was only one prospective study. All of the studies were conducted in different populations with different methods and drawing varying conclusions. Furthermore, the definitions of HBV and HCV reactivations used vary significantly among these studies. Some studies have considered only the increase of viral load, while others have considered the increased viral load in association with elevated levels of aminotransferases.

While some recommendations may appear "evidence-based", such as prophylaxis for hepatitis B surface antigen positive (HBsAg+) patients receiving immunosuppressive therapy, there are large gray areas, indicating the risk of reactivation in patients with hepatitis B core antibody (HBcAb) isolated or and HCV positivity.

As mentioned above, there is currently not enough strong evidence regarding the prevalence and clinical impact of hepatitis B and C virus reactivation in patients with inflammatory bowel diseases (IBD) who are receiving immunosuppressive therapy. This finding calls for the development of prospective clinical trials that can respond to the growing demand of evidence on this issue[14,15].

IMMUNOSUPPRESSIVE THERAPY IN IBD  
The ideal therapeutic approach to IBD should be aimed at inducing and maintaining long-term clinical remission with the minimal use of steroids and surgical interventions; this end-point is particularly important for patients affected by Crohn’s disease (CD).

However, about half of IBD cases show a steroid-dependent or steroid-refractory clinical course[16,17]. Currently, a traditional immunosuppressive therapeutic regimen is indicated for these patients and is mainly represented by the use of azathioprine and 6-mercaptopurine, even if this regimen produces a low percentage of clinical remission (50%) in the treated population[18,19]. Other potentially effective immune-suppressors are methotrexate, cyclosporine and tacrolimus. These drugs are rarely used in this setting due to the lack of significant evidence on their efficacy and are used in clinical practice for steroid-refractory ulcerative colitis (UC), as well as anti-tumor necrosis factor alpha (anti-TNFα) agents[20-30].
IBD patients who are refractory or intolerant to azathioprine are the main candidates for biological anti-TNFα drugs (i.e., adalimumab and infliximab). 

Infliximab has proven to be an effective drug in inducing and maintaining clinical remission in refractory luminal and fistulizing CD, with a remission rate of approximately 50%[29,31-36]. The efficacy of infliximab in treating UC is less impressive than in CD. However, the ACT-1 study[37] reported an efficacy of 39% and 20% for infliximab in inducing the remission of steroid-dependent UC at weeks 8 and 54, respectively. Furthermore, this drug can avoid the 3-mo need for colectomy in approximately 65% of patients who experience a severe attack of UC[38,39].

At present, adalimumab, a fully human recombinant anti-TNFα antibody, is approved for the treatment of CD and UC. This drug, administered by subcutaneous injection, has been efficient in inducing and maintaining remission in CD, with a 40% remission rate at week 56[40,41]. Therefore, similar to infliximab, adalimumab has proven to be valuable in reducing the need for steroids and surgery[42].

In view of their high efficacy, it has also been suggested that biologics could be used in the early phases of IBD in accordance with a top-down therapeutic strategy[43], particularly for patients with a poor prognosis and factors implicating a potentially aggressive disease (i.e., young age, smoking, perianal/rectal disease in CD, extensive small bowel involvement, extra-intestinal manifestations, and steroid use at diagnosis)[42,44–47].

PREVALENCE OF HBV AND HCV INFECTION IN PATIENTS WITH IBD 
The prevalence of HBV infection varies greatly throughout the world, from the low rate of < 1% to the moderate rate of 1%-2% in Western countries, towards a much higher rate of > 8% in Asia and in most parts of Africa. The dramatic progress in controlling the spread of HBV in Western countries is prevalently due to the implementation of the vaccination and the adoption of satisfactory measures in preventing HBV transmission[48-53].

Patients with IBD are considered at risk of HBV and HCV infection because of the frequent need for surgical, endoscopic and transfusion procedures, suggesting the existence of nosocomial transmission. On the other hand, the magnitude of this risk is unknown because there are conflicting reviews and little information on this topic. 

Five studies from Italy[8,54], France[49] Spain[55] and China[51] have evaluated the prevalence of HBV and HCV infections in consecutive series of patients with IBD. Between 1997 and 1999, 332 patients affected by CD were enrolled in an Italian case-control study published in early 2000. The prevalence of HBsAg, HBcAb and HCV in this cohort was 2.1%, 10.9% and 7.4%, respectively. Ten years later, the prevalence of HBsAg and HCV was approximately 1% (table 1) in 315, 2076 and 301 consecutive subjects in three series of French, Spanish and Italian IBD patients. HBcAb positivity was present in 8/315 (2.54%) of patients in the French study (3 HBsAg+ and HBcAb+; 2 isolated HBcAb+; and 3 HBcAb+ and anti-HBs+); in 154/2056 (7.49%) of patients in the Spanish study; and in 22/301 (7.3%) of patients in the Italian study.

Therefore, the prevalence of HBV and HCV infection in IBD patients seems to be lower than expected, similar to the general population. These results indicate that IBD patients in Western European countries should no longer be considered as a risk group for HBV or HCV infection.

However, a recent study conducted in China on 714 IBD patients showed that the prevalence of HBV infection in IBD patients was higher than reported in the control group. Indeed, the cumulative prevalence of HBsAg and HBcAb was 40.62%, vs 27.58% in non-IBD patients. The prevalence of HCV infection was similar to that found in non-IBD patients (0.42% vs 0.36%). 
HBV INFECTION
Mechanism of reactivation 

From an immunological point of view, a hepatitis flare rarely starts during the phase of maximal immunosuppression. The majority of reported HBV reactivations matured at the time of the withdrawing or tapering of immunosuppressive therapy, when the immune system has been able to react to the viral replication and to destroy infected hepatocytes[56]. 

In this perspective, any deficiency of the immune response to infections caused by immunosuppressive/chemotherapeutic drugs would play a crucial role in disease progression. 

In addition, several in vitro and in vivo animal studies have demonstrated that TNF-α plays a key role in clearing HBV from infected hepatocytes. Hepatitis B viral HBx proteins sensitize the cells to apoptotic killing by TNF, which is secreted by cytotoxic T lymphocytes, together with Interferon-γ (IFN-γ). Both TNF and IFN-γ clear HBV replicative intermediates from the cytoplasm and covalently close circular DNA from the nuclei of infected hepatocytes[57,58]. 

Based on these results, it is possible that the use of anti-TNFα drugs in patients with chronic HBV infections could cause an increase in viral replication, leading to liver immune-mediated damage when the inhibitory effect of therapy disappears [59].
According to this pathogenic model, the risk of HBV reactivation is closely related to the level of immunosuppression achieved, which changes significantly based on the immunomodulatory agents used during the therapy. Stronger immunosuppression may lead to increased viral replication; consequently, a more severe clinical reactivation may occur when immunosuppressive therapy is discontinued[56].

Immunosuppressive therapy and risk of reactivation in HBsAg positive patients 

The reactivation of HBV is an important concern for patients taking immunosuppressants because of the many ways it can affect the body, from a subtle shift in serum aminotransferase levels to fulminant hepatic failure and/or death.

The reactivation of HBV infection (with liver dysfunction, including fulminant hepatitis) is a well-described complication of immunosuppression in the setting of organ transplantation or cancer chemotherapy, occurring in approximately 50% of patients for whom concomitant anti-viral therapy is not used. Mortality from fulminant liver failure after the reactivation of HBV in patients receiving chemotherapy is reported in 4%–60% of cases. The traditional immunosuppressive drugs used in the management of IBD patients include the following: corticosteroids; thiopurines: azathioprine and 6-mercaptopurine; calcineurin inhibitors; cyclosporin and tacrolimus; and methotrexate. Moreover, in the past decade, these biological agents, especially TNFα inhibitors, have been used worldwide and are particularly beneficial in the management of complex and fistulizing diseases[19-23,31-36] 

From a pathogenic perspective, the risk of HBV reactivation is closely related to the levels of immunosuppression. The use of conventional immunosuppressive drugs determines low levels of immunosuppression and does not seem to be associated with the risk of HBV reactivation; this claim is supported by the results of only one study[9]. In a series of 332 CD patients, only 4 HBsAg positive patients were treated with conventional immunosuppressive drugs (2 with azathioprine and 2 with corticosteroids) and followed-up for at least 1 year. No influence on the clinical course of HBV infection and no episodes of viral or biochemical reactivation were observed in this series of patients over the follow-up of 12 mo.

Notably, only a few cases (4 cases) of HBV reactivation during conventional immunosuppressive therapy (prednisone and azathioprine) resulting in fulminant hepatic failure has been reported in the literature[11,60]. 

In recent years, a growing number of cases of HBV reactivation among patients with IBD treated with TNF-α-inhibitors have been described. The available data are limited to a small number of single case reports and a very small series of consecutive patients[10,12-13,60-65].
Eight case reports describe the use of anti-TNFα drugs in patients with IBD infected with HBV (HBsAg+ inactive carriers). All were affected by CD, and 7 out of 8 did not receive immunoprophylaxis. Only one patient received lamivudine as a prophylactic treatment. Six out of 7 showed HBV reactivation with a wide range of outcomes, ranging from a modest increase in the viral load and ALT levels to fatal hepatitis. Interestingly, the only patient who received prophylactic treatment did not experience viral, biochemical or clinical reactivation during the 6 mo follow-up[66]. The duration of anti-TNFα therapy before HBV relapse varied from a single infusion to many months of treatment, and all of the episodes of reactivation were observed in patients receiving infliximab and other immunosuppressive drugs at the same time (Table 1). No reports are available in patients using adalimumab.

Recently, Loras et al[55] recorded all clinical information from IBD patients with HBV and HCV infections in 19 Spanish hospitals. HBV reactivation was observed in 9 out of 25 (36%) HBsAg+ patients. All but two cases were treated with simultaneous immunosuppressors [steroid + azathioprine (4 cases) and infliximab + azathioprine (3 cases)]. In contrast, the patients without reactivation were only treated with one immunosuppressant and/or received prophylactic antiviral treatment. In 6 out of the 9 cases (66%), HBV reactivation caused severe hepatic failure. 

On the contrary, Morisco et al[65] conducted a retrospective multicenter study, including 5096 patients with IBD. HBV reactivation was observed in only 1 out of 6 (16%) HBsAg+ patients undergoing immunosuppressive therapy. A combined immunosuppressive therapy had been administered in all cases of HBV reactivation (Table 2).
Immunosuppressive therapy and risk of reactivation in HBsAg negative/HBcAb positive carriers 

HBsAg negative and HBcAb positive IBD patients seem to have a low risk of HBsAg seroreversion and hepatitis flares. Indeed, in opposition to the results found in other clinical settings, only one case of HBV reactivation has been described in an IBD patient[13]. A female CD patient was treated with 25 mg/d of prednisone and infliximab for the relapse of disease after an unsatisfactory remission with conventional therapy (steroids, ciprofloxacin, metronidazole, and methotrexate). After a month of treatment with infliximab and steroids, the patient’s aminotransferases increased (10 times over the upper normal limit), together with the emergence of HBsAg, hepatitis Be antibody, HBcAb, IgM HBcAb, and HBV-DNA positivity in the serum.

HCV

Immunosuppressive therapy and risk of reactivation

To date, there is no conclusive information on the safety of immunosuppressive or immunomodulator drugs in HCV among IBD patients. These patients appear to be at low risk, although long-term safety studies are needed. 

There are several interesting concerns regarding immunosuppressive treatment for IBD in patients with HCV infection. For example, prednisone, which is frequently used to treat acute exacerbations of intestinal diseases, may negatively affect HCV infection by increasing the viral load[67-69]. 

On the other hand, anti-TNFα drugs seem to reduce inflammation through TNFα inhibition, playing a role in the pathogenesis of HCV[70]. 

Few studies have been performed to evaluate the safety of TNFα antagonist medications in IBD patients with HCV, and most of these are case reports or small case series[54,55,65]. 

The larger series available on this topic show a low risk of hepatitis flares in these patients with a mild-moderate clinical course[54,60,65]. Indeed, HCV reactivation was observed in 8/51 (15.7%) and in 1/10 (10%) HCV-RNA positive patients, respectively, by Loras et al[60] and Morisco et al[65]. All cases of reactivation had a very mild course, except for one patient, who died. 

The deceased patient described by Loras et al[60] and experienced severe liver failure. He died while receiving steroids. Importantly, he also had an occult HBV infection and was human immunodeficiency virus-positive. 

SCREENING AND VACCINATION
Screening measures must be instituted in IBD patients. Recommendations are based on the potentially fatal consequences of HBV and HCV reactivation and the availability of safe and effective drugs to prevent these situations[11]. 

HBV

The most recent guidelines of the European Crohn’s and Colitis Organization (ECCO) on the management of opportunistic infections in IBD[17] recommend that all IBD patients be tested for HBsAg, HBcAb and HBsAb to assess their infection or vaccination status; vaccination is recommended in all seronegative patients.

At present, only four studies have evaluated the HBV vaccination status of patients with IBD. Evidence of effective vaccination (positive anti-HBs and negative HBcAb) was only detected in 12%, 48.9%, 24% and 21.7% of the four cohorts of patients enrolled in Spain, France, Italy and China, respectively[49,51,54,55]. No information about the adherence to HBV vaccination is available in the literature for other series of European patients with IBD. 

HBV vaccination coverage significantly differs among European countries because the vaccination programs were started in different years and have been proposed for different target populations (newborns, adolescent and pre-adolescent subjects, only for high-risk groups, etc.) [72].

As consequence, the determination of the infectious or vaccination status at the time of a diagnosis of IBD seems to be appropriate. An administration of the vaccine in negative subjects (HBsAg, HBcAb and HBsAb negative) as soon as possible should progressively reduce the number of cases with problematic management. Improved adherence to the program of universal vaccination will reduce the need for screening in the future.

HCV

No recommendations have been proposed for HCV screening prior to starting immunomodulators by the ECCO guidelines[71]. However, we do believe that HCV screening (including HCV antibodies and HCV-RNA if anti-HCV+) should be routinely performed upon the completion of liver function tests before starting immunosuppressive therapy. If positive, these tests should be performed again every 3 mo to carefully monitor the patient’s status during immunosuppressive treatment.

With regard to the use of anti-TNFα agents, it is important to emphasize that their use should be evaluated on the basis of the clinical underlying condition of the patient. In particular, while the use of anti-TNFα in non-cirrhotic patients appears safe, it is contraindicated in patients with decompensated cirrhosis and should be used with caution in patients with compensated cirrhosis on a case-by-case basis, according to the benefit / risk ratio.

PROPHYLAXIS AND THERAPY 
Several studies have reported a preventive effect of antiviral agents on hepatitis B reactivation during immunosuppression therapy, and specific recommendations were elaborated by American Association for the Study of Liver Diseases, European Association for the Study of the Liver and Association for the Study of the Liver[59,73,74]. Nonetheless, significant questions regarding the optimal antiviral prophylaxis strategy have yet to be addressed. 

The effect of prophylactic antiviral therapy on the course of HBV infection in IBD patients undergoing immunosuppressive therapy has not been studied prospectively, and, until now, only a few studies have reported a good efficacy in a short period of follow-up[65,66]. As a result, the management strategy for these patients remains uncertain.

Lamivudine prophylaxis was suggested on the basis of its well demonstrated efficacy; however, other nucleotides/nucleosides should be preferred, especially if immunosuppressive therapy is scheduled for more than 12 mo, due to their lower propensity to provoke drug resistance. Conversely, HBsAg- HBcAb+ patients (with or without HBsAb+), given their low risk for reactivation, do not require routine antiviral prophylaxis, but only periodic monitoring (about every 3 mo) for the elevation of aspartate aminotransferase/alanine aminotransferase and HBsAg, to prove the re-emergence of HBV-DNA[71].

Prophylactic therapy seems to be appropriate when biological therapy is scheduled, especially when combined with other immunosuppressive drugs. The role of anti-viral drugs other than Lamivudine, including entecavir, adefovir and tenofovir, is still unknown, and further studies are needed [75].

To date, there is no prophylaxis available for HCV reactivation. Interferon, which is currently the milestone of antiviral therapy for HCV, is contraindicated in IBD forms that require immunosuppressive therapy. The availability of interferon-free regimens could dramatically change this scenario. 

CONCLUSION
The issue in question has increasingly gained interest over the past few years, with the emergence of a number of reports (case reports or case series) on the risk of reactivation of hepatitis in immunosuppressed patients with IBD.

The first cases reported in literature date back to the 90s and studied onco-hematological patients who demonstrated a fulminant hepatitis B virus reactivation during or after chemotherapy treatments.

In subsequent years, the development and dissemination of biological immunosuppressive drugs led to a significant increase in the number of reports aimed at reaching other clinical settings (dermatology, rheumatology, gastroenterology, etc.).

In particular, the use of anti-TNFα is more frequent in the treatment of steroid-dependent and steroid-refractory UC and CD, as well as in the treatment of perianal fistulizing CD or extraintestinal manifestations associated with IBD (ankylosing spondylitis, pyoderma gangrenosum and uveitis).

There have been a number of published guidelines and reviews on this topic that have collected the available evidence and provided recommendations on prophylactic and therapeutic strategies and methods for monitoring patients at risk.

However, it should be noted that, to date, very few clinical studies have been published, and most of their recommendations have been borrowed from other clinical settings. The published studies are mostly retrospective and based on heterogeneous populations, using different therapeutic and prophylactic regimens to obtain conflicting results.

In particular, the two studies with larger series are those of Loras et al[60] and Morisco et al[65]. The first group analyzed a population of 25 HBsAg+ and 51 HCV-RNA+ patients. Among HBsAg+ patients, 36% experienced a reactivation of the hepatitis B virus, and 6 of them developed acute liver failure; however, no reactivation was observed in patients with HBsAg- HBcAb positivity. On the other hand, Morisco et al showed a different result in their study. Only 1/6 HBsAg+ (16%) and 1/4 HBcAb+ isolated (25%) had viral reactivations with mild clinical courses.

The two groups of authors agreed on the low risk of HCV reactivation. The study of Morisco et al[65] on the screening procedures for HBV and HCV in patients with IBD resized the frequency and severity of the clinical impact of viral reactivation in patients with IBD receiving immunosuppressive therapy.

Today, there are still some gaps in the knowledge regarding this clinical area. Current evidence supports the assumption that the HBsAg+ patients should receive prophylactic antiviral therapy prior to initiating immunosuppressive therapy. Nevertheless, the best strategy to adopt in HCV+ or in isolated HBcAb+ patients remains unclear. In these cases, the risk of viral reactivation seems to be low, compared to the former scenario.

Thus, the current evidence suggest that it is essential to place an increased emphasis on the completion of prospective studies and to discourage further reviews of the literature until new evidence is available.

REFERENCES
1 Laskus T, Slusarczyk J, Cianciara J, Loch T. Exacerbation of chronic active hepatitis type B after short-term corticosteroid therapy resulting in fatal liver failure. Am J Gastroenterol 1990; 85: 1414-1417 [PMID: 2220740]

2 Lau GK, He ML, Fong DY, Bartholomeusz A, Au WY, Lie AK, Locarnini S, Liang R. Preemptive use of lamivudine reduces hepatitis B exacerbation after allogeneic hematopoietic cell transplantation. Hepatology 2002; 36: 702-709 [PMID: 12198664 DOI: 10.1053/jhep.2002.35068]

3 Law JK, Ho JK, Hoskins PJ, Erb SR, Steinbrecher UP, Yoshida EM. Fatal reactivation of hepatitis B post-chemotherapy for lymphoma in a hepatitis B surface antigen-negative, hepatitis B core antibody-positive patient: potential implications for future prophylaxis recommendations. Leuk Lymphoma 2005; 46: 1085-1089 [PMID: 16019563 DOI: 10.1080/10428190500062932]

4 Hou JK, Velayos F, Terrault N, Mahadevan U. Viral hepatitis and inflammatory bowel disease. Inflamm Bowel Dis 2010; 16: 925-932 [PMID: 20480515 DOI: 10.1002/ibd.21284]
5 Mindikoglu AL, Regev A, Schiff ER. Hepatitis B virus reactivation after cytotoxic chemotherapy: the disease and its prevention. Clin Gastroenterol Hepatol 2006; 4: 1076-1081 [PMID: 16861051 DOI: 10.1016/j.cgh.2006.05.027]

6 Tillmann HL, Wedemeyer H, Manns MP. Treatment of hepatitis B in special patient groups: hemodialysis, heart and renal transplant, fulminant hepatitis, hepatitis B virus reactivation. J Hepatol 2003; 39 Suppl 1: S206-S211 [PMID: 14708705 DOI: 10.1016/S0168-8278(03)00364-7]

7 Yeo W, Johnson PJ. Diagnosis, prevention and management of hepatitis B virus reactivation during anticancer therapy. Hepatology 2006; 43: 209-220 [PMID: 16440366 DOI: 10.1002/hep.21051]

8 Biancone L, Pavia M, Del Vecchio Blanco G, D'Incà R, Castiglione F, De Nigris F, Doldo P, Cosco F, Vavassori P, Bresci GP, Arrigoni A, Cadau G, Monteleone I, Rispo A, Fries W, Mallardi B, Sturniolo GC, Pallone F. Hepatitis B and C virus infection in Crohn's disease. Inflamm Bowel Dis 2001; 7: 287-294 [PMID: 11720317 DOI: 10.1097/00054725-200111000-00002]

9 Biancone L, Del Vecchio Blanco G, Pallone F, Castiglione F, Bresci G, Sturniolo G; Italian Group for the Study of the Colon and Rectum. Immunomodulatory drugs in Crohn's disease patients with hepatitis B or C virus infection. Gastroenterology 2002; 122: 593-594 [PMID: 11845808 DOI: 10.1053/gast.2002.31602]

10 Colbert C, Chavarria A, Berkelhammer C. Fulminant hepatic failure in chronic hepatitis B on withdrawal of corticosteroids, azathioprine and infliximab for Crohn's disease. Inflamm Bowel Dis 2007; 13: 1453-1454 [PMID: 17600380 DOI: 10.1002/ibd.20216]

11 Zeitz J, Mullhaupt B, Fruehauf H, Rogler G, Vavricka SR. Hepatic failure due to hepatitis B reactivation in a patient with ulcerative colitis treated with prednisone. Hepatology 2009; 50: 653-654 [PMID: 19575458 DOI: 10.1002/hep.23035]
12 Millonig G, Kern M, Ludwiczek O, Nachbaur K, Vogel W. Subfulminant hepatitis B after infliximab in Crohn's disease: need for HBV-screening? World J Gastroenterol 2006; 12: 974-976 [PMID: 16521231]

13 Madonia S, Orlando A, Scimeca D, Olivo M, Rossi F, Cottone M. Occult hepatitis B and infliximab-induced HBV reactivation. Inflamm Bowel Dis 2007; 13: 508-509 [PMID: 17206687 DOI: 10.1002/ibd.20035]

14 Zuckerman E. Vital hepatitis reactivation with anti-tumor necrosis factor-alpha: what do we know? Isr Med Assoc J 2013; 15: 298-300 [PMID: 23882896]

15 Liu CJ, Lai MY, Lee PH, Chou NK, Chu SH, Chen PJ, Kao JH, Jen YM, Chen DS. Lamivudine treatment for hepatitis B reactivation in HBsAg carriers after organ transplantation: a 4-year experience. J Gastroenterol Hepatol 2001; 16: 1001-1008 [PMID: 11595064 DOI: 10.1046/j.1440-1746.2001.02532.x]

16 Travis SP. Which 5-ASA? Gut 2002; 51: 548-549 [PMID: 12235078 DOI: 10.1136/gut.51.4.548]

17 Dignass A, Lindsay JO, Sturm A, Windsor A, Colombel JF, Allez M, D'Haens G, D'Hoore A, Mantzaris G, Novacek G, Oresland T, Reinisch W, Sans M, Stange E, Vermeire S, Travis S, Van Assche G. Second European evidence-based consensus on the diagnosis and management of ulcerative colitis part 2: current management. J Crohns Colitis 2012; 6: 991-1030 [PMID: 23040451 DOI: 10.1016/j.crohns.2012.09.002]
18 Chande N, Tsoulis DJ, MacDonald JK. Azathioprine or 6-mercaptopurine for induction of remission in Crohn's disease. Cochrane Database Syst Rev 2013; 4: CD000545 [PMID: 23633304 DOI: 10.1002/14651858.CD000545.pub4]
19 Ardizzone S, Maconi G, Russo A, Imbesi V, Colombo E, Bianchi Porro G. Randomised controlled trial of azathioprine and 5-aminosalicylic acid for treatment of steroid dependent ulcerative colitis. Gut 2006; 55: 47-53 [PMID: 15972298 DOI: 10.1136/gut.2005.068809]

20 Alfadhli AA, McDonald JW, Feagan BG. Methotrexate for induction of remission in refractory Crohn's disease. Cochrane Database Syst Rev 2005; : CD003459 [PMID: 15674908]

21 Patel V, Macdonald JK, McDonald JW, Chande N. Methotrexate for maintenance of remission in Crohn's disease. Cochrane Database Syst Rev 2009; : CD006884 [PMID: 19821390 DOI: 10.1002/14651858.CD006884.pub2]
22 Sandborn WJ, Present DH, Isaacs KL, Wolf DC, Greenberg E, Hanauer SB, Feagan BG, Mayer L, Johnson T, Galanko J, Martin C, Sandler RS. Tacrolimus for the treatment of fistulas in patients with Crohn's disease: a randomized, placebo-controlled trial. Gastroenterology 2003; 125: 380-388 [PMID: 12891539 DOI: 10.1016/S0016-5085(03)00877-1]

23 Rutgeerts P, D'Haens G, Targan S, Vasiliauskas E, Hanauer SB, Present DH, Mayer L, Van Hogezand RA, Braakman T, DeWoody KL, Schaible TF, Van Deventer SJ. Efficacy and safety of retreatment with anti-tumor necrosis factor antibody (infliximab) to maintain remission in Crohn's disease. Gastroenterology 1999; 117: 761-769 [PMID: 10500056]

24 Sandborn WJ, Hanauer SB, Katz S, Safdi M, Wolf DG, Baerg RD, Tremaine WJ, Johnson T, Diehl NN, Zinsmeister AR. Etanercept for active Crohn's disease: a randomized, double-blind, placebo-controlled trial. Gastroenterology 2001; 121: 1088-1094 [PMID: 11677200 DOI: 10.1053/gast.2001.28674]

25 Schreiber S, Khaliq-Kareemi M, Lawrance IC, Thomsen OØ, Hanauer SB, McColm J, Bloomfield R, Sandborn WJ. Maintenance therapy with certolizumab pegol for Crohn's disease. N Engl J Med 2007; 357: 239-250 [PMID: 17634459 DOI: 10.1056/NEJMoa062897]

26 Vermeire S, Noman M, Van Assche G, Baert F, D'Haens G, Rutgeerts P. Effectiveness of concomitant immunosuppressive therapy in suppressing the formation of antibodies to infliximab in Crohn's disease. Gut 2007; 56: 1226-1231 [PMID: 17229796 DOI: 10.1136/gut.2006.099978]

27 Maser EA, Villela R, Silverberg MS, Greenberg GR. Association of trough serum infliximab to clinical outcome after scheduled maintenance treatment for Crohn's disease. Clin Gastroenterol Hepatol 2006; 4: 1248-1254 [PMID: 16931170 DOI: 10.1016/j.cgh.2006.06.025]

28 Fidder H, Schnitzler F, Ferrante M, Noman M, Katsanos K, Segaert S, Henckaerts L, Van Assche G, Vermeire S, Rutgeerts P. Long-term safety of infliximab for the treatment of inflammatory bowel disease: a single-centre cohort study. Gut 2009; 58: 501-508 [PMID: 18832524 DOI: 10.1136/gut.2008.163642]

29 Schnitzler F, Fidder H, Ferrante M, Noman M, Arijs I, Van Assche G, Hoffman I, Van Steen K, Vermeire S, Rutgeerts P. Long-term outcome of treatment with infliximab in 614 patients with Crohn's disease: results from a single-centre cohort. Gut 2009; 58: 492-500 [PMID: 18832518 DOI: 10.1136/gut.2008.155812]

30 Lémann M, Mary JY, Duclos B, Veyrac M, Dupas JL, Delchier JC, Laharie D, Moreau J, Cadiot G, Picon L, Bourreille A, Sobahni I, Colombel JF. Infliximab plus azathioprine for steroid-dependent Crohn's disease patients: a randomized placebo-controlled trial. Gastroenterology 2006; 130: 1054-1061 [PMID: 16618399 DOI: 10.1053/j.gastro.2006.02.014]

31 Sands BE, Anderson FH, Bernstein CN, Chey WY, Feagan BG, Fedorak RN, Kamm MA, Korzenik JR, Lashner BA, Onken JE, Rachmilewitz D, Rutgeerts P, Wild G, Wolf DC, Marsters PA, Travers SB, Blank MA, van Deventer SJ. Infliximab maintenance therapy for fistulizing Crohn's disease. N Engl J Med 2004; 350: 876-885 [PMID: 14985485 DOI: 10.1056/NEJMoa030815]

32 Hanauer SB, Feagan BG, Lichtenstein GR, Mayer LF, Schreiber S, Colombel JF, Rachmilewitz D, Wolf DC, Olson A, Bao W, Rutgeerts P. Maintenance infliximab for Crohn's disease: the ACCENT I randomised trial. Lancet 2002; 359: 1541-1549 [PMID: 12047962 DOI: 10.1016/S0140-6736(02)08512-4]

33 Van Assche G, Magdelaine-Beuzelin C, D'Haens G, Baert F, Noman M, Vermeire S, Ternant D, Watier H, Paintaud G, Rutgeerts P. Withdrawal of immunosuppression in Crohn's disease treated with scheduled infliximab maintenance: a randomized trial. Gastroenterology 2008; 134: 1861-1868 [PMID: 18440315 DOI: 10.1053/j.gastro.2008.03.004]

34 Crombé V, Salleron J, Savoye G, Dupas JL, Vernier-Massouille G, Lerebours E, Cortot A, Merle V, Vasseur F, Turck D, Gower-Rousseau C, Lémann M, Colombel JF, Duhamel A. Long-term outcome of treatment with infliximab in pediatric-onset Crohn's disease: a population-based study. Inflamm Bowel Dis 2011; 17: 2144-2152 [PMID: 21287665 DOI: 10.1002/ibd.21615]

35 Schnitzler F, Fidder H, Ferrante M, Noman M, Arijs I, Van Assche G, Hoffman I, Van Steen K, Vermeire S, Rutgeerts P. Mucosal healing predicts long-term outcome of maintenance therapy with infliximab in Crohn's disease. Inflamm Bowel Dis 2009; 15: 1295-1301 [PMID: 19340881 DOI: 10.1002/ibd.20927]

36 Colombel JF, Sandborn WJ, Reinisch W, Mantzaris GJ, Kornbluth A, Rachmilewitz D, Lichtiger S, D'Haens G, Diamond RH, Broussard DL, Tang KL, van der Woude CJ, Rutgeerts P. Infliximab, azathioprine, or combination therapy for Crohn's disease. N Engl J Med 2010; 362: 1383-1395 [PMID: 20393175 DOI: 10.1056/NEJMoa0904492]

37 Rutgeerts P, Sandborn WJ, Feagan BG, Reinisch W, Olson A, Johanns J, Travers S, Rachmilewitz D, Hanauer SB, Lichtenstein GR, de Villiers WJ, Present D, Sands BE, Colombel JF. Infliximab for induction and maintenance therapy for ulcerative colitis. N Engl J Med 2005; 353: 2462-2476 [PMID: 16339095 DOI: 10.1056/NEJMx060025]

38 Järnerot G, Hertervig E, Friis-Liby I, Blomquist L, Karlén P, Grännö C, Vilien M, Ström M, Danielsson A, Verbaan H, Hellström PM, Magnuson A, Curman B. Infliximab as rescue therapy in severe to moderately severe ulcerative colitis: a randomized, placebo-controlled study. Gastroenterology 2005; 128: 1805-1811 [PMID: 15940615 DOI: 10.1053/j.gastro.2005.03.003]

39 Kohn A, Daperno M, Armuzzi A, Cappello M, Biancone L, Orlando A, Viscido A, Annese V, Riegler G, Meucci G, Marrollo M, Sostegni R, Gasbarrini A, Peralta S, Prantera C. Infliximab in severe ulcerative colitis: short-term results of different infusion regimens and long-term follow-up. Aliment Pharmacol Ther 2007; 26: 747-756 [PMID: 17697208 DOI: 10.1111/j.1365-2036.2007.03415.x]

40 Hanauer SB, Sandborn WJ, Rutgeerts P, Fedorak RN, Lukas M, MacIntosh D, Panaccione R, Wolf D, Pollack P. Human anti-tumor necrosis factor monoclonal antibody (adalimumab) in Crohn's disease: the CLASSIC-I trial. Gastroenterology 2006; 130: 323-33; quiz 591 [PMID: 16472588]

41 Colombel JF, Sandborn WJ, Rutgeerts P, Enns R, Hanauer SB, Panaccione R, Schreiber S, Byczkowski D, Li J, Kent JD, Pollack PF. Adalimumab for maintenance of clinical response and remission in patients with Crohn's disease: the CHARM trial. Gastroenterology 2007; 132: 52-65 [PMID: 17241859]

42 Feagan BG, Panaccione R, Sandborn WJ, D'Haens GR, Schreiber S, Rutgeerts PJ, Loftus EV, Lomax KG, Yu AP, Wu EQ, Chao J, Mulani P. Effects of adalimumab therapy on incidence of hospitalization and surgery in Crohn's disease: results from the CHARM study. Gastroenterology 2008; 135: 1493-1499 [PMID: 18848553 DOI: 10.1053/j.gastro.2008.07.069]

43 D'Haens G, Baert F, van Assche G, Caenepeel P, Vergauwe P, Tuynman H, De Vos M, van Deventer S, Stitt L, Donner A, Vermeire S, Van de Mierop FJ, Coche JC, van der Woude J, Ochsenkühn T, van Bodegraven AA, Van Hootegem PP, Lambrecht GL, Mana F, Rutgeerts P, Feagan BG, Hommes D. Early combined immunosuppression or conventional management in patients with newly diagnosed Crohn's disease: an open randomised trial. Lancet 2008; 371: 660-667 [PMID: 18295023 DOI: 10.1016/S0140-6736(08)60304-9]

44 Van Assche G, Vermeire S, Rutgeerts P. The potential for disease modification in Crohn's disease. Nat Rev Gastroenterol Hepatol 2010; 7: 79-85 [PMID: 20134489 DOI: 10.1038/nrgastro.2009.220]

45 Bongartz T, Sutton AJ, Sweeting MJ, Buchan I, Matteson EL, Montori V. Anti-TNF antibody therapy in rheumatoid arthritis and the risk of serious infections and malignancies: systematic review and meta-analysis of rare harmful effects in randomized controlled trials. JAMA 2006; 295: 2275-2285 [PMID: 16705109 DOI: 10.1001/jama.295.19.2275]

46 Siegel CA, Marden SM, Persing SM, Larson RJ, Sands BE. Risk of lymphoma associated with combination anti-tumor necrosis factor and immunomodulator therapy for the treatment of Crohn's disease: a meta-analysis. Clin Gastroenterol Hepatol 2009; 7: 874-881 [PMID: 19558997 DOI: 10.1016/j.cgh.2009.01.004]

47 Peyrin-Biroulet L, Deltenre P, de Suray N, Branche J, Sandborn WJ, Colombel JF. Efficacy and safety of tumor necrosis factor antagonists in Crohn's disease: meta-analysis of placebo-controlled trials. Clin Gastroenterol Hepatol 2008; 6: 644-653 [PMID: 18550004 DOI: 10.1016/j.cgh.2008.03.014]

48 Tolentino YF, Fogaca HS, Zaltman C, Ximenes LL, Coelho HS. Hepatitis B virus prevalence and transmission risk factors in inflammatory bowel disease patients at Clementino Fraga Filho university hospital. World J Gastroenterol 2008; 14: 3201-3206 [PMID: 18506926 DOI: 10.3748/wjg.14.3201]

49 Chevaux JB, Nani A, Oussalah A, Venard V, Bensenane M, Belle A, Gueant JL, Bigard MA, Bronowicki JP, Peyrin-Biroulet L. Prevalence of hepatitis B and C and risk factors for nonvaccination in inflammatory bowel disease patients in Northeast France. Inflamm Bowel Dis 2010; 16: 916-924 [PMID: 19885908 DOI: 10.1002/ibd.21147]

50 Di Stefano R, Stroffolini T, Ferraro D, Usticano A, Valenza LM, Montalbano L, Pomara G, Craxì A. Endemic hepatitis C virus infection in a Sicilian town: further evidence for iatrogenic transmission. J Med Virol 2002; 67: 339-344 [PMID: 12116024 DOI: 10.1002/jmv.10081]

51 Huang M, Xu X, Shen J, Qiao YQ, Dai ZH, Ran ZH. Prevalence and factors related to hepatitis B and C infection in inflammatory bowel disease patients in China: A retrospective study. J Crohns Colitis 2013; Epub ahead of print [PMID: 24067604]

52 Stroffolini T, Menchinelli M, Taliani G, Dambruoso V, Poliandri G, Bozza A, Lecce R, Clementi C, Ippolito FM, Compagnoni A. High prevalence of hepatitis C virus infection in a small central Italian town: lack of evidence of parenteral exposure. Ital J Gastroenterol 1995; 27: 235-238 [PMID: 8541572]

53 Stroffolini T, Guadagnino V, Chionne P, Procopio B, Mazzuca EG, Quintieri F, Scerbo P, Giancotti A, Nisticò S, Focà A, Tosti ME, Rapicetta M. A population based survey of hepatitis B virus infection in a southern Italian town. Ital J Gastroenterol Hepatol 1997; 29: 415-418 [PMID: 9494849]

54 Papa A, Felice C, Marzo M, Andrisani G, Armuzzi A, Covino M, Mocci G, Pugliese D, De Vitis I, Gasbarrini A, Rapaccini GL, Guidi L. Prevalence and natural history of hepatitis B and C infections in a large population of IBD patients treated with anti-tumor necrosis factor-α agents. J Crohns Colitis 2013; 7: 113-119 [PMID: 22464811 DOI: 10.1016/j.crohns.2012.03.001]
55 Loras C, Saro C, Gonzalez-Huix F, Mínguez M, Merino O, Gisbert JP, Barrio J, Bernal A, Gutiérrez A, Piqueras M, Calvet X, Andreu M, Abad A, Ginard D, Bujanda L, Panés J, Torres M, Fernández-Bañares F, Viver JM, Esteve M. Prevalence and factors related to hepatitis B and C in inflammatory bowel disease patients in Spain: a nationwide, multicenter study. Am J Gastroenterol 2009; 104: 57-63 [PMID: 19098850 DOI: 10.1038/ajg.2008.4]

56 Perrillo RP. Acute flares in chronic hepatitis B: the natural and unnatural history of an immunologically mediated liver disease. Gastroenterology 2001; 120: 1009-1022 [PMID: 11231956 DOI: 10.1053/gast.2001.22461]

57 Herbein G, O'Brien WA. Tumor necrosis factor (TNF)-alpha and TNF receptors in viral pathogenesis. Proc Soc Exp Biol Med 2000; 223: 241-257 [PMID: 10719836 DOI: 10.1046/j.1525-1373.2000.22335.x]

58 Kasahara S, Ando K, Saito K, Sekikawa K, Ito H, Ishikawa T, Ohnishi H, Seishima M, Kakumu S, Moriwaki H. Lack of tumor necrosis factor alpha induces impaired proliferation of hepatitis B virus-specific cytotoxic T lymphocytes. J Virol 2003; 77: 2469-2476 [PMID: 12551985 DOI: 10.1128/JVI.77.4.2469-2476.2003]

59 Marzano A, Angelucci E, Andreone P, Brunetto M, Bruno R, Burra P, Caraceni P, Daniele B, Di Marco V, Fabrizi F, Fagiuoli S, Grossi P, Lampertico P, Meliconi R, Mangia A, Puoti M, Raimondo G, Smedile A. Prophylaxis and treatment of hepatitis B in immunocompromised patients. Dig Liver Dis 2007; 39: 397-408 [PMID: 17382608 DOI: 10.1016/j.dld.2006.12.017]

60 Loras C, Gisbert JP, Mínguez M, Merino O, Bujanda L, Saro C, Domenech E, Barrio J, Andreu M, Ordás I, Vida L, Bastida G, González-Huix F, Piqueras M, Ginard D, Calvet X, Gutiérrez A, Abad A, Torres M, Panés J, Chaparro M, Pascual I, Rodriguez-Carballeira M, Fernández-Bañares F, Viver JM, Esteve M. Liver dysfunction related to hepatitis B and C in patients with inflammatory bowel disease treated with immunosuppressive therapy. Gut 2010; 59: 1340-1346 [PMID: 20577000 DOI: 10.1136/gut.2010.208413]
61 del Valle García-Sánchez M, Gómez-Camacho F, Poyato-González A, Iglesias-Flores EM, de Dios-Vega JF, Sancho-Zapatero R. Infliximab therapy in a patient with Crohn's disease and chronic hepatitis B virus infection. Inflamm Bowel Dis 2004; 10: 701-702 [PMID: 15472541 DOI: 10.1097/00054725-200409000-00035]

62 Esteve M, Loras C, González-Huix F. Lamivudine resistance and exacerbation of hepatitis B in infliximab-treated Crohn's disease patient. Inflamm Bowel Dis 2007; 13: 1450-1451 [PMID: 17712837 DOI: 10.1002/ibd.20202]

63 Ojiro K, Naganuma M, Ebinuma H, Kunimoto H, Tada S, Ogata H, Iwao Y, Saito H, Hibi T. Reactivation of hepatitis B in a patient with Crohn's disease treated using infliximab. J Gastroenterol 2008; 43: 397-401 [PMID: 18592158 DOI: 10.1007/s00535-008-2165-x]

64 Ueno Y, Tanaka S, Shimamoto M, Miyanaka Y, Hiyama T, Ito M, Kitadai Y, Yoshihara M, Sumii M, Chayama K. Infliximab therapy for Crohn's disease in a patient with chronic hepatitis B. Dig Dis Sci 2005; 50: 163-166 [PMID: 15712655 DOI: 10.1007/s10620-005-1295-8]

65 Morisco F, Castiglione F, Rispo A, Stroffolini T, Sansone S, Vitale R, Guarino M, Biancone L, Caruso A, D'Inca R, Marmo R, Orlando A, Riegler G, Donnarumma L, Camera S, Zorzi F, Renna S, Bove V, Tontini G, Vecchi M, Caporaso N. Effect of immunosuppressive therapy on patients with inflammatory bowel diseases and hepatitis B or C virus infection. J Viral Hepat 2013; 20: 200-208 [PMID: 23383659 DOI: 10.1111/j.1365-2893.2012.01643.x]
66 Esteve M, Saro C, González-Huix F, Suarez F, Forné M, Viver JM. Chronic hepatitis B reactivation following infliximab therapy in Crohn's disease patients: need for primary prophylaxis. Gut 2004; 53: 1363-1365 [PMID: 15306601 DOI: 10.1136/gut.2004.040675]

67 Schiavon LL, Carvalho-Filho RJ, Narciso-Schiavon JL, Barbosa DV, Lanzoni VP, Ferraz ML, Silva AE. Impact of cyclosporine-based immunosuppressive therapy on liver histology of hepatitis C virus-infected renal transplant patients. Hepatology 2008; 48: 348-349 [PMID: 18521870 DOI: 10.1002/hep.22331]

68 Samonakis DN, Triantos CK, Thalheimer U, Quaglia A, Leandro G, Teixeira R, Papatheodoridis GV, Sabin CA, Rolando N, Davies S, Dhillon AP, Griffiths P, Emery V, Patch DW, Davidson BR, Rolles K, Burroughs AK. Immunosuppression and donor age with respect to severity of HCV recurrence after liver transplantation. Liver Transpl 2005; 11: 386-395 [PMID: 15776454 DOI: 10.1002/lt.20344]

69 Zekry A, Gleeson M, Guney S, McCaughan GW. A prospective cross-over study comparing the effect of mycophenolate versus azathioprine on allograft function and viral load in liver transplant recipients with recurrent chronic HCV infection. Liver Transpl 2004; 10: 52-57 [PMID: 14755778 DOI: 10.1002/lt.20000]

70 Campbell S, Ghosh S. Infliximab therapy for Crohn's disease in the presence of chronic hepatitis C infection. Eur J Gastroenterol Hepatol 2001; 13: 191-192 [PMID: 11246620 DOI: 10.1097/00042737-200102000-00016]

71 Rahier JF, Ben-Horin S, Chowers Y, Conlon C, De Munter P, D'Haens G, Domènech E, Eliakim R, Eser A, Frater J, Gassull M, Giladi M, Kaser A, Lémann M, Moreels T, Moschen A, Pollok R, Reinisch W, Schunter M, Stange EF, Tilg H, Van Assche G, Viget N, Vucelic B, Walsh A, Weiss G, Yazdanpanah Y, Zabana Y, Travis SP, Colombel JF. European evidence-based Consensus on the prevention, diagnosis and management of opportunistic infections in inflammatory bowel disease. J Crohns Colitis 2009; 3: 47-91 [PMID: 21172250 DOI: 10.1016/j.crohns.2009.02.010]

72 Nardone A, Anastassopoulou CG, Theeten H, Kriz B, Davidkin I, Thierfelder W, O'Flanagan D, Bruzzone B, Mossong J, Boot HJ, Butur D, Slaciková M, Panait ML, Hellenbrand W, DE Melker H, Sobotová Z, Icardi G, Andrews N, Pebody RG, VAN Damme P, Kafatos G, Miller E, Hatzakis A. A comparison of hepatitis B seroepidemiology in ten European countries. Epidemiol Infect 2009; 137: 961-969 [PMID: 19102797 DOI: 10.1017/S0950268808001672]

73 Lok AS, McMahon BJ. Chronic hepatitis B. Hepatology 2007; 45: 507-539 [PMID: 17256718 DOI: 10.1002/hep.21513]
74 European Association for the Study of the Liver (EASL). EASL Clinical Practice Guidelines: management of chronic hepatitis B. J Hepatol 2009; 50: 227-242 [PMID: 19054588 DOI: 10.1016/j.jhep.2008.10.001]

75 López-Serrano P, Pérez-Calle JL, Sánchez-Tembleque MD. Hepatitis B and inflammatory bowel disease: role of antiviral prophylaxis. World J Gastroenterol 2013; 19: 1342-1348 [PMID: 23538480 DOI: 10.3748/wjg.v19.i9.1342]
P-Reviewers: Sung J, Yamamoto S S-Editor: Gou SX   L-Editor:    E-Editor:
Table 1 Virologic and clinical outcomes of hepatitis B virus infection in patients with inflammatory bowel disease undergoing immunosuppressive therapy

	Study
	Disease
	Age

/sex
	HBsAg status
	HBV-DNA

before therapy
	Anti-TNFα
	Contemporary

drugs
	LAM prophylaxis
	HBV-DNA

reactivation
	Biochemical reactivation

	Esteve et al[60] 
	CD
	34 M
	+ IC
	NA
	IFX
	AZT
	No
	Yes

10.400 pg/mL
	ALT 2089

AST 1561

	
	CD
	38 M
	+ IC
	NA
	IFX
	AZT
	No
	Yes

9000 pg/mL
	ALT 2225

AST 2146

	
	CD
	26 M
	+ CH
	Positive
	IFX
	AZT
	Yes
	No
	No

	Del Valle Garcia-Sanchez et al[61]
	CD
	40 M
	+ CH
	Positive

3.9 × 10 5 copies/mm3
	IFX
	AZT
	No
	No worsening
	No

	Ueno et al[64]
	CD
	28 F
	+ IC
	NA
	IFX
	AZT
	No
	Yes

4.5 LEG/mL
	ALT 43

AST 64

	Millonig et al[12]
	CD
	50 M
	+ IC
	Positive

20 IU/mL
	IFX
	AZT
	No
	Yes

38000000 UI/mL
	ALT 983/50

AST 413/50

	Colbert et al[10]
	CD
	54 M
	+ IC
	NA
	IFX
	AZT
	No
	Yes

1.604 pg/mL
	ALT 124

AST 143

	Madonia et al[13]
	CD
	41 F
	- OC
	NA
	IFX
	Steroids
	No
	Yes


	ALT × 10 UNL

AST × 6 UNL

	Ojiro et al[63]
	CD
	43 F
	+ IC
	NA
	IFX
	AZT
	No
	Yes

5.4 LGE/mL

	ALT 239

AST 145

	Zeizt et al[11]
	UC
	43 M
	NA
	NA
	
	Steroids + AZT
	No
	Yes 110000000 UI/mL
	ALT 3396

AST 2193


CD: Crohn’s disease; UC: Ulcerative Colitis; IC: Inactive carrier; OC: Occult carrier; NA: Not available; CH: Chronic hepatitis; IFX: Infliximab; AZT: Azathioprine; LGE: Logarithm genome equivalent; ALT: Alanine aminotransferase; AST: Aspartate aminotransferase; HBsAg: Hepatitis B surface antigen; HBV: Hepatitis B virus; TNFα: Tumor necrosis factor alpha; LAM: Lipoarabinomannan.
Table 2 Reactivation in patients with inflammatory bowel disease undergoing immunosuppressive therapy
	Study
	HBsAg+
	HBcAb+
	HCV+

	Loras et al[60]
	9/25
	0/65
	8/51

	Morisco et al[65]
	1/6
	1/4
	1/10

	Papa et al[54]
	0/1
	0/22
	0/4


HBsAg: Hepatitis B surface antigen; HBcAb: Hepatitis B core antibody; HCV: Hepatitis C virus.
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