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Abstract
AIM: To determine the prevalence for hepatitis B virus (HBV) and HBV screening and vaccination practices for inflammatory bowel disease (IBD).

METHODS: This study is a retrospective, cross-sectional observational study. A retrospective chart review was performed in 500 patients who have been consecutively treated for IBD between September 2008 and January 2013 at the Rush University Medical Center Gastroenterology section. The patients were identified through the electronic medical record with the criteria that they attended the gastroenterology clinic, and that they had a diagnosis of IBD at the time of visit discharge. Once identified, each record was analyzed to determine whether the subject had been infected with HBV in the past, already been vaccinated against HBV, or advised to get vaccinated and followed through with the recommended vaccination.

RESULTS: About 254 out of 500 patients (51%) had HBV screening ordered. Among those ordered to have screening tests, 86% followed through with HBV serology. Gastroenterology physicians had significantly different screening ratios from each other (P < 0.001). There were no significant differences in the ratios of HBV screening when IBD specialists were compared to other gastroenterology physicians (0.505 ± 0.023 vs 0.536 ± 0.066, P = 0.66). Of those 220 patients screened, 51% of IBD patients were found not to be immune against HBV. Approximately 50% of gastroenterology physicians recommended HBV vaccinations to their patients in whom serology was negative for antibodies against HBV. IBD specialists recommended vaccinations to a higher percentage of their patients compared to other gastroenterology physicians (0.168 ± 0.019 vs 0.038 ± 0.026, P = 0.015). Present and/or past HBV infection was found in 3.6% of the patients who had serology checked. There was no statistically significant difference in the prevalence of HBsAg between our study and that reported in previous studies done in Spain (4/220 vs 14/2076 respectively, P = 0.070); and in France (4/220 vs 3/315 respectively, P = 0.159). But, the prevalence of anti-HBcAb in this study was less than that reported in the study in Spain (7/220 vs 155/2076 respectively, P = 0.006); and was not significantly different from that reported in the study in France (7/220 vs 8/315 respectively, P = 0.313). 

CONCLUSION: The prevalence of HBsAg in our IBD patients was not higher than previously reported European studies. Most IBD patients are not routinely screened or vaccinated against HBV at a tertiary referral center in the United States.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: With immunomodulatory drugs being used for treatment of inflammatory bowel disease (IBD) patients, it is important that IBD patients be protected against preventable infections, specifically hepatitis B. Compared to previous literature[1,2], the prevalence of hepatitis B virus (HBV) in IBD patients in a large tertiary gastroenterology practice in the United States was not higher than Europe. However, a significant portion of IBD patients were not routinely screened and vaccinated against HBV at a large tertiary gastroenterology practice. This corroborates the need for gastroenterologists and primary care physicians to be cognizant of treating IBD patients for preventable diseases in addition to managing IBD itself. Further education and use of electronic record prompters may be needed to increase prevention of HBV.
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INTRODUCTION
Inflammatory bowel disease (IBD) patients (and especially those on long-term immunosuppressive drugs) are at risk to contracting hepatitis B virus (HBV) infection, and should be considered candidates for vaccination against HBV[3]. Furthermore, immunosuppressive medications of all types may lead to reactivation of hepatitis B virus replication in patients with chronic HBV infection[4-9]. HBV vaccine is effective and the mainstay control of HBV is by preventing infection and consequent acute and chronic liver disease[10]. 
Studies that document the prevalence of HBV in IBD patients have been reported in Europe[1,2,11,12] and show a decrease in the prevalence of viral hepatitis in the most recent reports, which has been attributed to the effective preventative measures taken, such as vaccination and serological screening[3]. Three studies document HBV vaccination rates in IBD patients in Europe, ranging from 12% to 49% of patients being vaccinated[1,2,12]. The evidence from these studies and others have led the European Crohn’s and Colitis Organization to recommend universal screening at the time of diagnosis for all IBD patients in their guideline statement[13]. 
No data exists from ultrasonography (US) practices about HBV prevalence among IBD patients and little data exists for screening or vaccination practices[14,15]. Guidelines by the American Association for the Study of Liver Disease (AASLD) and Centers for Disease Control (CDC) recommend HBV screening and vaccination for any person seeking protection from hepatitis B, and also for those requiring immunosuppression (including IBD patients on steroids > 20 mg/d for 2 wk or more, high-dose purine analogs, and other immunosuppressive agents such as TNF inhibitors). According to these guidelines, HBV vaccination should ideally occur before the initiation of therapy with immunosuppressants, although the exact timing of screening is not specified[16-21]. Given the acute and unpredictable need for biologics and steroids in many IBD patients, many experts recommend screening and vaccination to begin at the time of diagnosis of IBD[22,23], especially considering that over 80% of patients will require steroids, 40% will require purine analogs and, 20% will require TNF inhibitors sometime in their lifetime[13]. Other professional society guidelines in the US recommend screening and vaccination for IBD patients considering TNF inhibitors[24,25].
The aims of this study are to determine the prevalence of HBV infection among IBD patients, to determine HBV screening and vaccination ratios and to determine whether a significant majority of IBD patients are being vaccinated against HBV, in a tertiary gastroenterology practice in the US.

MATERIALS AND METHODS
Study design 
 This study is a retrospective and cross-sectional observational study. A retrospective chart review of 500 patients who have been consecutively treated for IBD at the Rush University Medical Center Gastroenterology Section was performed. The patients were identified through the EPIC electronic medical record scheduling module between September 13, 2010 and January 31, 2013 by looking up every provider’s schedule and checking the gastroenterology notes. Subjects were included in the study if a specific diagnosis of IBD was written into the clinic notes by a board certified gastroenterologist in our practice. In general it is our practice that a diagnosis of IBD is made on the basis of classic IBD symptoms, and classic radiology or endoscopy findings. All IBD cases in our practice additionally are required to have endoscopic or surgical histopathology data, and two expert board certified gastrointestinal pathologists review all of the biopsies. Every part of the electronic record was examined to look for any evidence of hepatitis B screening or vaccination including the electronic record’s immunization recording module; the scanned in documents section to look for results outside of the Rush system provided to Rush physicians; the results section for test results at our institution; and all gastroenterology clinic visit notes.
The variables gathered from the charts included demographic information: age, gender, race; diagnosis (CD, UC, indeterminate colitis); disease duration; past history of medical illnesses; medications; treating physician; and immunosuppressive therapy use. Additional data gathered on HBV were whether the gastroenterologist ordered an HBV serology at the time of the visit, whether the patients followed through with the HBV serology orders, their history of HBV infections in past, presence of a chronic carrier state for HBV, whether or not IBD patients were vaccinated for HBV in the past, and the age at which they reported to have been vaccinated. Records were also reviewed for a mean follow-up of 9 mo (1-48 mo) to determine whether the patients who had negative serology for HBV antibody were recommended to be vaccinated and whether vaccination recommendations were followed through. Also, records were reviewed for a mean follow-up of 6 months (1-34 mo) to determine whether those patients who had HBV serology ordered actually had blood drawn and checked for HBV serology. Records were also reviewed for a mean follow up of 13 months (1-46 mo) to determine whether those patients who did not have HBV serology ordered at their initial visit were recommended to be screened.
 
HBV infection markers
The lab tests recorded in retrospective review were hepatitis B surface antigen (HBs Ag), antibodies to HBsAg (anti-HBs Ab), antibodies to hepatitis B core protein (anti-HBc Ab), hepatitis B e antigen (HBeAg) and antibodies to hepatitis B e antigen (HBeAg Ab), and HBV DNA titers. HBV screening at our own institution was performed in the clinical laboratories using an immunoassay technique within the Architect ® System; Abbott; Abbott pale, Illinois, United States. There is no standard hepatitis B panel for screening patients at our institution, and all the tests are ordered individually. All other test results reviewed at our institution but were performed elsewhere, were done at a clinically certified outpatient or hospital laboratory.
In this study, prior infection, carrier status and prior vaccination were defined, according to the CDC criteria[26]: Prior HBV infection was defined by loss of HBsAg, presence of anti-HBc and anti-HBs. Carrier state was defined by the presence of low level of HBsAg in the blood for longer than 6 months even if all symptoms have disappeared. Prior vaccination was defined as presence of anti-HBs without anti-HBc.

Statistical analysis
Quantitative variables were summarized and reported as the mean ± standard deviation (SD). Binary variables were compared with references using the Binomial test and Statistical comparisons for categorical variables were performed using the chi-square (χ²) test and Fisher exact test. All statistical analyses were performed using PASW (formerly called SPSS) version 19.0 (IBM corporation). All P-values are two-sided and P-values less than 0.05 were reported as statistical significant. 

RESULTS
Description of patient population 
Of the total 500 patients with IBD, 206 (41.2%) patients had UC and 292 (58.4%) had CD and 2 (0.4%) patients had indeterminate colitis (IC). 305 (61%) patients were female, and 195 (39%) patients were male, with a mean age of 42.5 ± 16.5 years. The mean IBD disease duration was 134 ± 127.6 mo (Table 1). 60% of patients were on immunosuppressive medications. 85 (17%) patients were on thiopurines alone; 101 (20.2%) patients were on biologics; 23 (4.6%) patients were on both thiopurines and biologics; and 92 (18.4%) patients were on other immunosuppressants including prednisone.

Hepatitis B virus screening, prevalence of HBV markers and characteristics of the HBV positive patients 
Of the total 500 IBD patients, 254 (51%) had a HBV screening ordered. Of these 254 patients who had HBV serology ordered, 220 patients (86%) had blood drawn and checked for HBV serology.
Of these 220 patients who had HBV serology checked, 220 patients (100%) had their blood drawn and checked for HBsAg, of which 4 patients were positive (1.8%). 114 patients (51%) had their blood drawn and checked for anti-HBcAb, of which 7 patients were positive (6%). 193 patients (87%) had their blood drawn and checked for the anti-HBs Ab. Of those patients, who had the anti-HBs Ab checked, 73 patients (38%) had reactive titers greater than 12 mlU/mL, suggesting that they were either previously vaccinated or infected with hepatitis B and became immune; while 120 patients (62%) had nonreactive titers less than 8 mlU/mL. There were no significant differences in the proportion of follow-through with HBV screening between the male (0.523 ± 0.035) and female patients (0.498 ± 0.028), (P = 0.590), and between IBD patients who were less than 50 years of age (0.507 ± 0.027) and more than 50 years of age (0.51 ± 0.039), (P = 0.965). Furthermore, there was no significant difference in the proportions of HBV screening in IBD patients who are on and who are not on immunosuppressive medications (0.534 ± 0.028 vs 0.47 ± 0.035, respectively, P = 0.165).
Present and/or past HBV infection was found in 3.6% of the 220 IBD patients who had any serology checked. Prevalence of the different viral markers in the CD, UC and IC patients is shown in Table 2. 
The characteristics of the HBV positive patients are shown in Table 3. Anti-HBc Ab was present in 7 (3.2%) of the 220 patients who had any screening test done. Anti-HBc Ab was present in 7 (6.1%) of the 114 patients who had the test drawn. Among the 7 HBV positive patients, only 4 (1.8%) of the 220 IBD patients had positive HBsAg (patient 1, 2, 3, and 4), and viral loads above 10000 copies/mL were observed in 2 patients (patients 1, and 4). Three patients had only anti-HBc Ab (patients 5, 6, and 7). Anti-HBsAb was associated with anti-HBcAb in 3 patients (patient 5, 6, and 7).
 
Hepatitis B vaccination 
Of the total 193 patients who had their serology checked for anti-HBsAb, 73 patients had detectable antibody titers. Of the other 120 patients who had negative titers, 69 (57%) patients were recommended to get vaccination. Of the 65 (94%) out of 69 patients who were recommended to get the vaccine at the gastroenterology practice, 20 (31%) got their vaccine. 4 (6%) patients were recommended to get their vaccination through their primary care physician office, of which 2 (50%) patients got their vaccine. Total of 95 patients (49%) were vaccinated against HBV, indicating that greater than 50% of the IBD patients were not vaccinated against HBV. There were no statistical significant differences in the proportions of follow-through with vaccination recommendations between the male (0.45 ± 0.012) and female patients (0.48 ± 0.008), (P = 0.821); and between IBD patients less than 50 years of age (0.46 ± 0.009) and more than 50 years of age (0.5 ± 0.011), (P = 0.790). There was no statistical difference in the proportion of HBV vaccination in IBD patients who are on and who are not on immunosuppressive medications (0.205 ± 0.023 vs 0.144 ± 0.024, respectively, P = 0.081). Also, there was no significant difference in the proportions of patients having HBV vaccine recommended to them between IBD patients who are on and who are not on immunosuppressive medications (0.158 ± 0.023 vs 0.144 ± 0.026, respectively, P = 0.689).

HBV vaccination according to age group
We compared the differences in the ratio of HBV vaccine administrated to IBD patients who are greater than 50 years old vs IBD patients who are under 25 years old. More patients with IBD younger than 25 years of age had been vaccinated against HBV, compared to patients greater than 50 years of age, (0.9 ± 0.009 vs 0.393 ± 0.004, P = 0.003), which may relate to the changes in the last 20 years that have included HBV vaccine as part of childhood immunizations following availability of the recombinant vaccines[27] (Figure 1C).

Hepatitis B virus screening and vaccination by general gastroenterologists vs IBD specialists 
 Screening for HBV markers was carried out by most of gastroenterology physicians in our tertiary medical clinic. Physicians had significantly different screening rates from each other (P < 0.001) (Figure 1A). Doctors 1, 2, and 3 were IBD specialists. There was no statistically significant difference in the proportion of patients screened for HBV when IBD specialists were compared to the other gastroenterology physicians (0.505 ± 0.023 vs 0.536 ± 0.066, P = 0.66). 5/10 (50%) of the gastroenterology physicians recommended HBV vaccination to at least one IBD patient with seronegative antibodies against HBV (Figure 1B). IBD specialists, had a higher proportion of patients recommended to get vaccinated with seronegative antibodies compared to the other gastroenterology physicians (doctors 4-10) (0.168 ± 0.019 vs 0.038 ± 0.026, P = 0.015). 

Comparisons HBV prevalence between the United States and European IBD patients 
The average prevalence of chronic HBV reported in studies in Spain and France, were extracted from the published studies and these were compared to the HBV data of this study’s IBD patients in the United States[1,2]. 
There was no significant difference in the prevalence of HBsAg among IBD patients between our study and that reported in the study in Spain[1] (4/220 vs 14/2076, respectively, P = 0.070), and that reported in the study in France[2] (4/220 vs 3/315 , respectively, P = 0.159) Table 4. But, the prevalence of anti-HBcAb in this study was significantly less than that reported in the study in Spain[1] (7/220 vs 155/2076 respectively, P = 0.006), and the prevalence was not significantly different from that reported in the study in France[2] (7/220 vs 8/315 respectively, P = 0.313).

Response of IBD patients to the HBV vaccine
Of the 18 patients who had their HBV vaccination at the gastroenterology office, only 4 patients underwent serological testing for anti-HBsAb after receiving the full 3 doses of the vaccine to confirm immunity during the course of this study. All four of those patients were on immunosuppressive medications at the time of vaccination. Of these 4 patients, 3 patients (75%) had detectable anti-HBsAb titer more than 12mIU/mL after testing, implying development of immunity to HBV.

DISCUSSION 
IBD patients (especially those on immunosuppressive therapy) are at risk for the development of HBV[28], The risk of HBV infection is increased in IBD patients due to immunosuppressive medications, other risk factors related to infection such as prior blood transfusions, surgery and endoscopy during the course of IBD[3,29,30]. Despite an increased risk for this infection, many IBD patients are not being vaccinated appropriately[31]. In this study, we found that less than half of our IBD patients received the HBV vaccine. More patients with IBD younger than 25 years of age had been vaccinated against HBV, compared to patients greater than 50 years of age, and this perhaps could be the result of recommendations for routine use of vaccines in children and adolescents upto age 18 since the early 1990s in the United States, as stated by the Advisory Committee on Immunization Practices (ACIP)[27]. On the other hand, for adults, HBV vaccination is required if there is a particular risk factor such as in the case of healthcare workers, and military recruits[32], persons who use iv drugs, men who have sex with men, persons who are not in a monogamous relationship, international travelers, persons who are seeking care for a sexually transmitted disease, long term care facilities for the developmentally disabled, patients with HIV or ESRD, etc. Interestingly, the CDC also recommends vaccination of any person who is seeking protection from HBV[33]. 
Additionally, gastroenterologists failed to order HBV serology in a significant majority of IBD patients. This suggests that all gastroenterologists or physicians placing the orders may not be adequately educated and do not routinely recommend HBV screening and vaccination for their IBD patients on or off immunosuppressive agents. This is in contrast to a French survey study, in which HBV serology was carried out by 91% of the gastroenterologists, and about 46% of practitioners recommended HBV vaccination for seronegative patients[34]. Furthermore, the ordered screening tests varied in patients highlighting the need for a standardized HBV screening panel, at a teaching institution like ours, where some orders are being placed by trainees. 
In this study the prevalence of chronic HBV infection by HBsAg was not higher than those reported in France and Spain, however our study is not powered to detect single digit percentage point differences in disease prevalence. Two recent surveys of gastroenterologists highlighted the lack of physician awareness for HBV vaccination[31,35]. Consequently, it is important to address the need for educating physicians on the guidelines for HBV screening and the importance of vaccinating IBD patients[36]. 
HBV can be reactivated in chronic carriers during immunosuppressive therapy[37]. A recent paper has reported a patient with CD who developed subfulminant hepatitis due to reactivation of a previously unknown carrier state during treatment with an immunosuppressive agent[6]. Esteve et al[5] have observed two CD patients with severe reactivation of chronic HBV during treatment with TNF inhibitors, resulting in one death. Those studies illustrate that all IBD patients would be at risk and should be screened by checking HBV serological markers prior to therapy with immunosuppressants on a routine basis, for this preventable disease[5,6,36]. In this study we found that there is no difference in the proportion of patients screened or vaccinated between IBD patients who are and who are not on immunosuppressive therapy.
Furthermore, the response rate to HBV vaccine can potentially be significantly lower among patients who are being treated with immunosuppressants, so the vaccination should preferably be administered at least 14 d prior to immunosuppressive therapy, and the response to the vaccine should be assessed 1 month after the last vaccination dose[38]. Among previous studies, it has been reported that, only 3 (33%) out of 9 vaccinated IBD patients had detectable anti-HBs Abs[14] in one study. Another study reported that the HBV vaccination non-response rate was found to be 24% among patients with IBD and 0% in the control group[38]. Our findings are parallel to that of the later study and show that 3 (75%) out of 4 vaccinated IBD patients at our practice, had detectable anti-HBs Abs, and all these patients were on immunosuppressive therapy at the time of vaccination. Another study has reported that the response to the HBV vaccine was normal in IBD patients with immunosuppressive medications and that the vaccination can effectively be given after immunomodulator therapy has been initiated[39]. Thus, it is recommended to vaccinate an IBD patient even if they are already on treatment to prevent any future infection.
The strength of our study comes from a large group of stable patients that are treated with IBD in our practice with follow up appointments; and availability of data from several IBD and general gastroenterology physicians who treat IBD; and our urban location with several other university centers, reflecting real time practice patterns at a tertiary referral center. The limitation of this study was that it was retrospective; hence the study is limited by the existing data that has been recorded in patient records. In fact, there was no information on the vaccination status for some IBD patients. This suggests that documentation of HBV status by gastroenterologists is clearly suboptimal for IBD patients. Therefore, we believe some gastroenterologists failed to ask about past HBV infection or vaccination and did not order HBV screening. In other cases, it is possible that HBV vaccination status was asked about, but never recorded into the chart especially, if the patient’s care has also included other physicians outside of the tertiary health care system in which we conducted the study. The results may not indicate screening practices elsewhere outside of this tertiary center and further studies are needed before this can be attributed to all IBD patients in the US. In this tertiary practice, some physicians may be more familiar with vaccination guidelines and use them. On the other hand, many patients may also be more complex and sick. This can mean that vaccination may not be as important to them and also may not be their physician’s top priority and concern during a particular clinic visit with limited time allocated to follow-up patients in the United States. All of these factors may have some effect on the data. However, the data reflects real time practice patterns and is expected to be still of value.
In conclusion, physicians managing IBD patients should be aware of the need for screening and vaccination to prevent HBV infection and the European and AASLD and CDC guidelines for HBV screening and vaccination. This can be achieved through education of gastroenterology health care providers as well as IBD patients of the importance HBV screening and vaccination. Use of the electronic medical records to prompt vaccination is another way HBV screening and vaccination can be achieved and presented to patients with IBD. Further prospective studies on HBV prevalence, screening and vaccination rates in IBD patients in the United States are needed.
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COMMENTS
Background
A significant majority of inflammatory bowel disease (IBD) patients are treated by immunosuppressive agents (including steroids and biologics) and are at risk for hepatitis B infection or reactivation. Most of the studies that document the prevalence of HBV in IBD patients have been reported in Europe. There is little information on HBV infection prevalence, screening and vaccination rates among IBD patients in the United States. 

Research frontiers
Some guidelines and expert opinion suggest that all IBD patients should be screened and vaccinated for HBV ideally at the time of diagnosis. However, there is little information on whether this is being performed by gastroenterologists who treat IBD in the United States. Survey studies suggest many gastroenterologists do not screen or vaccinate, but real time practice information has not been reported before in the United States. 

Innovations and breakthroughs
In 1986, the development of the recombinant HBV vaccine revolutionized the immunization practices for people with and without IBD alike. Children began to be vaccinated and now it is standard of care to vaccinate everyone before the age of 18. However a majority of older adults have not been vaccinated for HBV, likely due to the fact that the vaccine was not available before 1986. IBD patients compose a special group of individuals who require frequent healthcare contact and undergo many medical interventions such as blood transfusions as well as surgeries. Considering the fact that IBD patients also frequently require immunosuppressive medications that depress the ability to fight off any infections, they represent a high risk group to acquire HBV or to have it reactivate (if they have been previously exposed and generated immunity against HBV). This study presents actual practice information from a tertiary care practice in the United States about the prevalence of HBV, the screening and vaccination practices of gastroenterologists. The study suggests that there is high practice variability and considerable room for improvement in HBV prevention among IBD patients.
 
Applications
This study shows that the prevalence of IBD patients with HBV positivity in a large tertiary gastroenterology practice in the United States is similar to what has been previously reported in European studies. This study also shows that a significant majority of IBD patients are not actually screened and vaccinated for HBV despite having been diagnosed with IBD. These findings highlight the need to increase awareness of gastroenterologists regarding HBV screening and vaccination recommendations for IBD patients, and the need to standardize and automate screening and vaccination practices, ideally through practice initiated quality improvement projects. Such projects could prevent HBV infection and related morbidity and mortality among IBD patients in the United States.

Terminology
Inflammatory bowel disease, IBD, consists of two categories: Crohn’s Disease (CD) and Ulcerative Colitis (UC) which have different characteristics. To name a few, CD can lead to lesions anywhere in the GI tract from the mouth to the anus, and these lesions can skip portions of the tract and spare the rectum. On the other hand, UC is a continuous disease and always involves the rectum. Both diseases are similar in that there is inflammation of the mucosa of the gastrointestinal the tract. In fact, sometimes signs and symptoms are so similar that it can become difficult for a concrete diagnosis for one of these disorders. In this case, once chronic inflammation is confirmed, the term Indeterminate Colitis (IC) is given until additional features for either CD or UC become more apparent over time in a particular patient. 

Peer review
Ascertainment of hepatitis B infection and immunity with subsequent treatment or vaccination has been recommended in several guidelines. However, the strength of evidence on which these recommendations are based is relatively weak. There is therefore critical need for observational studies that can highlight the magnitude of risk and/or the variability of practice in following guidelines. The authors have conducted an extensive and topical review of the practice pattern at their institution and highlighted the need for greater vigilance in screening within the IBD population. This is good study about physicians managing IBD patients and the guidelines for HBV screening and vaccination. This is an interesting paper that deserves to be published in WJG. However, additional studies have to be performed in order to extend these data to all of the United States.
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Figure 1 Percentages of patients in whom hepatitis B virus serology was checked (A), patients recommended to be vaccinated (B) and patients vaccinated by age group (C). 1IBD specialists within gastroenterology practice. 
A
[image: ]







B

[image: ]






C
























Table 1 Demographics of the study population n (%)

	Characteristics 
	CD(n =292)
	UC (n = 206)
	IC (n = 2)

	Age (yr), mean ± SD 
	 41.94 ± 16.3
	43.2 ± 16.6
	 46.5 ± 37.5

	Sex (Male/Female)
	 110/182
	85/121 
	0/2

	Race
	
	
	

	African American 
	66 (22)
	37(18)
	0(0)

	Asian 
	3(1)
	2(1)
	0(0)

	Native American 
	2 (0.7)
	1(0.5)
	0(0)

	White
	200 (68)
	148(72)
	2(100)

	Ethnicity 
	
	
	

	Hispanic 
	 14 (4.8)
	 16(8)
	0(0)

	Not Hispanic
	 278 (95)
	 190(92)
	2(100)

	Immunosuppressants 
	187(64) 
	 109(53)
	  2(100)

	IBD Disease Duration
	
	
	

	(mean months ± SD) 
	 154 ± 138
	 107 ± 106
	 4 ± 4


UC: Ulcerative colitis; CD: Crohn’s disease; IC: Indeterminate colitis; SD: Standard deviation.


  







Table 2 Prevalence of hepatitis B virus markers in subjects who have serology data available n (%)

	 Disease Type 
	HBs Ag
	Anti-HBc Ab 

	 Crohn’s Disease (n = 143) 
	4 (2.8)
	6 (4.2)

	Ulcerative Colitis (n = 76)
	0 (0)
	 1 (1.3)

	 Indeterminate Colitis (n = 1)
	0 (0)
	0 (0)

	 Total (n = 220)
	4 (1.8)
	7 (3.2)


UC: Ulcerative colitis; CD: Crohn’s disease; IC: Indeterminate colitis; SD: Standard deviation.
























Table 3 Characteristics of the 7 hepatitis B virus -positive patients
	Patients
	Age (yr)
	Sex
	Ethnicity
	IBD
	Immunosupression 
	Serology
	Viral Load ( copies/ml)
	HBV states

	1
	54
	Male
	White 
	CD
	Adalimumab 
	HBs Ag +
	135,039
	Chronic infection

	
	
	
	
	
	Azathioprine
	Anti HBs Ab -
	
	

	
	
	
	
	
	
	HBe Ag +
	
	

	
	
	
	
	
	
	Anti HBe Ab -
	
	

	
	
	
	
	
	
	Anti-HBc Ab +
	
	

	
	
	
	
	
	
	
	
	

	2
	56
	Female
	African american
	CD
	−
	HBs Ag +
	244
	Chronic infection

	
	
	
	
	
	
	Anti HBs Ab -
	
	

	
	
	
	
	
	
	Anti-HBc Ab +
	
	

	
	
	
	
	
	
	HBe Ag -
	
	

	
	
	
	
	
	
	
	
	

	3
	56
	Female
	White
	CD
	−
	HBs Ag +
	121
	Chronic infection

	
	
	
	
	
	
	Anti HBs Ab -
	
	

	
	
	
	
	
	
	Anti HBc Ab +
	
	

	
	
	
	
	
	
	HBe Ag -
	
	

	
	
	
	
	
	
	
	
	

	4
	61
	Male
	African american
	CD
	―
	HBs Ag +
	1000,000.00
	Chronic infection

	
	
	
	
	
	
	Anti HBs Ab -
	
	

	
	
	
	
	
	
	HBe Ag +
	
	

	
	
	
	
	
	
	Anti HBe Ab -
	
	

	
	
	
	
	
	
	Anti-HBc Ab +
	
	

	
	
	
	
	
	
	
	
	

	5
	54
	Female
	African american
	CD
	Adalimumab
	HBs Ag -
	<10
	Past infection,

	
	
	
	
	
	
	Anti HBs Ab+
	
	Naturally immune

	
	
	
	
	
	
	Anti HBc Ab +
	
	

	
	
	
	
	
	
	
	
	

	6
	62
	Female
	African american
	UC
	―
	HBs Ag -
	―
	Past infection,

	
	
	
	
	
	
	Anti HBs Ab +
	
	Naturally immune

	
	
	
	
	
	
	Anti HBc Ab +
	
	

	
	
	
	
	
	
	
	
	

	7
	64
	Female
	African american
	CD
	Prednisolone
	HBs Ag -
	―
	Past infection,

	
	
	
	
	
	
	Anti HBs Ab +
	
	Naturally immune

	
	
	
	
	
	
	Anti HBc Ab +
	
	


UC: Ulcerative colitis; CD: Crohn’s disease.




Table 4 Prevalence of hepatitis B virus in our inflammatory bowel disease study vs in European studies
	
	Loras 2009
	Chevaux 2010 
	Our IBD 
	Study 1 vs
	Study 2 vs 

	
	(Study 1)
	(Study 2)
	study
	our study
	our study

	
	
	
	
	(P Value)
	(P Value)

	Chronic HBV 
	0.7
	0.95
	1.8
	0.07
	0.159

	 (HBsAg%) 
	
	
	
	
	

	Exposure to HBV
	7.5
	2.5
	3.2
	0.006
	0.313

	(Anti-HBc Ab %)
	
	
	
	
	


IBD: Inflammatory bowel disease.
% of vaccinated (n= 95)	16%
11%
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