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                                    Prevalence and Factors Related to Hepatitis B and C 
in Infl ammatory Bowel Disease Patients in Spain: 
A Nationwide, Multicenter Study    
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    Maria       Esteve  ,   MD   1        for the REPENTINA study, GETECCU group (Grupo Espa ñ ol de Enfermedades de Crohn y Colitis Ulcerosa)                         

  OBJECTIVES:    Limited information suggests the existence of a high prevalence of hepatitis B (HBV) and C virus (HCV) 
infection in infl ammatory bowel disease (IBD). This knowledge is relevant because the viruses may 
reactivate under immunosuppressive therapy. The objectives of this study are to assess the prevalence of 
HBV and HCV infection in IBD, in a nationwide study, and to evaluate associated risk factors. 

  METHODS:    This cross-sectional multicenter study included 2,076 IBD patients, consecutively recruited in 
17 Spanish hospitals. Factors related to IBD (severity, invasive procedures, etc.) and to infection 
(transfusions, drug abuse, etc.) were registered. Independent risk factors for viral infection were 
evaluated using logistic regression analysis. 

  RESULTS:    Present and / or past HBV and HCV infection was found in 9.7 %  of patients of both ulcerative 
colitis (UC) and Crohn’s disease (CD) (UC: HBsAg 0.8 % , anti-HBc 8 % , anti-HCV 1.3 % ; CD: 
HBsAg 0.6 % , anti-HBc 7.1 % , anti-HCV 2.3 % ). Effective vaccination (anti-HBs, without anti-
HBc) was present in 12 %  of patients. In multivariate analysis, age (odds ratio (OR) 1.04; 95 %  
confi dence interval (CI) 1.02 – 1.06;  P     =    0.000), family history of hepatitis (OR 2.48; 95 %  
CI 1.3 – 4.74;  P     =    0.006) and moderate-to-severe IBD disease (OR 2.5; 95 %  CI 1.02 – 6.15; 
 P     =    0.046) were signifi cantly related to HBV, whereas transfusions (OR 2.66; 95 %  CI 1.2 – 5.87; 
 P     =    0.015) and antibiotic use (OR 2.66; 95 %  CI 1.1 – 6.3;  P     =    0.03) were signifi cantly related to 
HCV. The signifi cance for transfusions was lost if they were administered after 1991, when HCV 
markers became mandatory in blood banks. 

  CONCLUSIONS:    Prevalence of HBV and HCV infection in IBD is similar to that of the general population of 
reference and lower than that in previously published series. This fact, in addition to the lack of 
association with invasive procedures, suggests the existence of adequate preventive measures 
in centers attending to these patients. The low percentage of effective vaccination makes it 
mandatory to intensify B virus vaccination in IBD.  

   Am J Gastroenterol  2009; 104:57 – 63;  doi: 10.1038/ajg.2008.4         
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 INTRODUCTION 
 Th ere is scarce information on the prevalence of hepatitis B 
(HBV) and hepatitis C virus (HCV) infection in patients with 
infl ammatory bowel disease (IBD). Th ree studies performed 
in Italy  (1,2)  and France  (3)  evaluated the prevalence of HCV 
in consecutive IBD patients and in only one of them was HBV 
prevalence also reported  (1) . In the study by Biancone  et al . 
 (1,3) , markers of either HBV or HCV were found in 24.7 %  
of Crohn ’ s disease (CD) patients. Th is high prevalence was 
related to blood transfusions and surgical procedures, suggest-
ing the existence of a nosocomial transmission of these viral 
infections. In fact, HCV transmission in the hospital setting 
has been previously reported  (4,5) , rendering IBD patients 
a high-risk group for hepatitis infection. In an earlier study 
carried out in Spain in a limited cohort of 80 patients treated 
with infl iximab, the prevalence of present or past infection was 
much lower than previously reported  (1) , with 7.5 %  and 1.2 %  
of current and past HBV and HCV infection respectively  (6) . 

 Immunosuppressive drugs in chronically infected patients 
may lead to enhanced viral replication with exacerbation of hep-
atitis. Th e magnitude of the reactivation is certainly less com-
mon for HCV than for HBV  (7) . In fact, reactivation of HBV 
infection related to infl iximab has been reported in a number of 
cases  (6,8 – 15)  and seems to be common if preventive treatment 
is not administered  (6,16) . In contrast, the majority of HCV-
infected patients has not reactivated the infection in coinci-
dence with anti-tumor-necrosis factor treatments  (17 – 23) . 

 Knowledge of HBV and HCV prevalence in a large cohort 
of IBD patients and the factors related to the infection are con-
sequently relevant. Th e aims of the study were to assess the 
prevalence of HBV and HCV infection in IBD in a nationwide 
study in Spain and to investigate epidemiological risk factors 
related to the infection.   

 METHODS  
 Design and inclusion criteria 
 Th is is a prospective cross-sectional, multicenter, nationwide 
study carried out in 17 Spanish hospitals between March 2006 
and April 2007. All patients diagnosed with IBD — CD, ulcera-
tive colitis (UC), or indeterminate colitis (IC) — who visited 
during the study period were prospectively included. At inclu-
sion, the presence of HBV and HCV infection was assessed 
in all cases. In addition, the epidemiological factors related 
to IBD and to infection were registered. An electronic data-
base for the REPENTINA study (REGISTRO HEPATITIS 
ENFERMEDAD INFLAMATORIA INTESTINAL), was cre-
ated to record all the information through the Internet ( www.
repentina.com ).   

 Patients 
 A total of 2,076 IBD patients (1,043 male, 1,033 female; mean 
age: 44.1 ± 0.32 years) were consecutively included. Of these, 
928 had UC, 1,128 had CD, and 20 had IC. Th e number of 
patients included per hospital ranged from 22 to 276. Aft er 

informed consent was obtained, a 10   ml blood sample was 
drawn for HCV and HBV markers assessment. Aminotrans-
ferase levels (ALT, AST), alkaline phosphatase,  � -glutamyl-
transpeptidase, and total bilirubin were measured by standard 
laboratory procedures.   

 HBV and HCV infection markers 
 Markers for HBV and HCV were identifi ed by using the follow-
ing techniques: hepatitis B surface antigen (HBsAg), antibodies 
to hepatitis B surface antigen (anti-HBs), antibodies to hepa-
titis B core protein (anti-HBc), hepatitis B e antigen (HBeAg), 
antibodies to hepatitis B e antigen (anti-HBe), and anti-
bodies to hepatitis C virus (anti-HCV), which were detected 
by the third-generation enzyme-linked immunosorbent assay 
method (Cobas Elexys 2010 System; Roche Diagnostics, Basel, 
Switzerland), HCV RNA, and HBV DNA by the Roche reverse 
transcription – PCR process (COBAS AmpliPrep-COBAS 
TaqMan). Th e diff erent virus markers were assessed in two 
phases. In the fi rst phase, HBsAg, anti-HBs, anti-HBc, and 
anti-HCV were analyzed. In the second phase, HBeAg, 
anti-HBe, and HBV DNA were performed if HBsAg was 
positive, and HCV RNA if anti-HCV was positive. Sera were 
tested for hepatitis viral markers in each center.   

 Epidemiological survey 
 We analyzed diff erent risk factors for hepatitis virus infection. 
Th ose related to IBD were obtained from the clinical records of 
the patients and included diagnosis (UC, CD, and IC), disease 
duration (months), number of admissions, endoscopic and 
surgical procedures, maximum disease activity (categorized 
as mild vs. moderate severe) and pharmacologic treatment 
(antibiotics, steroids, immunosupressants, and biologics). 

 In addition, a self-administered questionnaire was provided 
to all patients and other risk factors not related to IBD were also 
recorded, including sex, age, habitat (urban / rural), academic 
degree, alcohol consumption, blood transfusions, parenteral 
drugs, use of non-disposable syringes, odontologic treatments, 
family history of hepatitis, tattoos, piercing or earrings, high-
risk sexual behavior, partner history of hepatitis, and surgeries 
and admissions not related to IBD. 

 Th e information provided by the patients about earlier HBV 
vaccination was not considered because this was not precisely 
recalled in the majority of cases. In Spain, universal vaccina-
tion of preadolescents in school (individuals born aft er 1981) 
was progressively introduced in the diff erent autonomous com-
munities since 1990. Th us, the highest prevalence of eff ective 
vaccination (as defi ned below) should theoretically be found in 
patients younger than 27 years.   

 Defi nitions 
 Present and past HBV infection was defi ned according to 
the terminology adopted by the National Institutes of Health 
conferences on Management of Hepatitis B  (24) . Present 
HBV infection included chronic hepatitis B and inactive 
HBsAg carrier state, and past HBV infection included 
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resolved hepatitis B (presence of anti-HBc with or without 
anti-HBs). Eff ective vaccination was defi ned as anti-HBs 
levels  ≥ 100   IU, based on the European Association for the 
Study of the Liver  (25)  in cases without anti-HBc.   

 Statistical analysis 
 Results are expressed as mean ± s.e.m. and percentages. In 
univariate analysis,   �   2  test and Fisher ’ s exact test were used 
to compare proportions, and Student ’ s  t -test was used to 
compare quantitative variables. Multivariate analysis was 
performed using logistic regression analysis. Quantitative 
variables such as age and disease duration were introduced as 
continuous variables. Qualitative variables were introduced 
as dichotomous variables. Variables showing a  P  value of 
less than 0.10 in the univariate analysis were entered in each 
logistic regression analysis. Th e odds ratio (OR) and its 95 %  
confi dence interval (CI) were calculated to assess the strength 
of each signifi cant association. All statistics were performed 
using the SPSS 13.0 for Windows statistical package (SPSS, 
Chicago, IL).   

 Ethical considerations 
 Th e study protocol was approved by the Ethics Committee of 
the leading hospital (Hospital M ú tua de Terrassa).    

 RESULTS  
 Description of IBD population 
 Th e mean time from IBD diagnosis to inclusion was 
100 months (range 0 – 819). Of the patients, 28 %  had had IBD 
surgery and 79 %  had been treated with immunosuppres-
sive therapy. Th e maximum disease activity during disease 
evolution was moderate in 53 %  of the patients and severe in 
24 % , and the majority of them had a relapsing course (75 % ). 
In  Table 1 , the clinical characteristics of IBD population 
according to the Montreal classifi cation  (26)  are shown.   

 Prevalence of HBV and HCV markers 
 A positive serology for either HCV or HBV was found in 9.7 %  
of the overall IBD population studied. A detailed distribution 
of the diff erent viral markers is shown in  Table 2 . 

 For hepatitis B infection there was a low percentage of 
HBsAg and anti-HBc in both CD and UC patients. Fourteen 

IBD patients had positive HBsAg, 14.3 %  and 57.1 %  of them 
being positive for HBeAg and HBV DNA, respectively. 

 Th irty-seven IBD patients had positive anti-HCV and 58.8 %  
of them were positive for HCV RNA. 

 Eff ective vaccination was detected in 12 %  of IBD patients 
(115 CD patients (12.9 % ) and 81 UC patients (11.1 % )). Th e 
mean age of patients with eff ective vaccination was signifi cantly 
lesser than that of the rest of IBD population (30.9 years ± 0.78 for 
vaccinated and 45.5 years ± 0.37 for nonvaccinated;  P     <    0.000). 
In fact, 56.5 %  of patients younger than 27 years had 
positive anti-HBs with negative anti-HBc, whereas this was 
only observed in 12.3 %  of the older patients.   

  Table 1 .    Distribution of the patients according to Montreal 
classifi cation 

    Crohn’s disease ( n  = 1128)  

    Age at diagnosis (A)    %      

   A1 ( ≤ 16 years)  14     

   A2 (17 –  40 years)  68.6     

   A3 (> 40 years)  17.4     

    Location (L)    %    Upper GI 
modifi er (L4)  

  %  

   L1 (Terminal ileum)  31.4  L1 + L4  3.5 

   L2 (Colon)  20.3  L2 + L4  0.4 

   L3 (Ileocolon)  41.3  L3 + L4  2.3 

   L4 (Upper GI)  0.9     

    Behavior (B)    %    Perianal disease 
modifi er (p)  

  %  

   B1 (Nonstricturing, 
nonpenetrating) 

 46.5  B1p  9.7 

   B2 (Stricturing)  20.1  B2p  3.5 

   B3 (Penetrating)  12.7  B3p  7.5 

    Ulcerative colitis 
( n  = 928)  

  %      

   E1 (Ulcerative 
proctitis) 

 17.9     

   E2 (Left-sided UC)  40.4     

   E3 (Extensive UC)  41.7     

   Table 2 .    Prevalence of HBV and HCV markers 

      HBsAg (%)    Anti-HBs (%)   a     Anti-HBc (%)    Anti-HCV(%)  

   Crohn’s disease ( n  = 1128)  0.6  17  7.1  2.3 

   Ulcerative colitis ( n  = 928)  0.8  14.9  8  1.3 

   Indeterminate colitis 
( n  = 20) 

 0  17.6  5.3  0 

     Anti-HBc, antibodies to hepatitis B core protein; Anti-HBs, antibodies to hepatitis B surface antigen; Anti-HCV, antibodies to hepatitis C virus; HBsAg, hepatitis B surface 
antigen.   
   a    Including patients with effective vaccination and past infection.   
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 Liver laboratory tests 
 In 10 of the 14 HbsAg-positive patients, liver laboratory tests 
were completely normal. In the remaining four cases, amino-
transferase and alkaline phosphatase levels were elevated in 
two cases,  � -glutamyltranspeptidase in one case, and bilirubin 
levels in three cases. 

 In contrast, a higher proportion of HCV than HBV patients 
had abnormal liver function tests. Of the 37 HCV-positive 
patients, 17 had an abnormal liver profi le, consisting in 14 abnor-
mal aminotransferase levels, 2 elevated bilirubin, and 7 with 
abnormal alkaline phosphatase and  � -glutamyltranspeptidase.   

 Risk factors for infection 
 Th ere were no signifi cant diff erences in the percentage of 
any marker of HBV and HCV infection between CD and UC 
( Table 2 ). For this reason the analysis of the diff erent risk 
factors for present and past infection was performed in the 
overall IBD population included in the study. 

 In  Table 3 , factors related to present and past HBV infec-
tions according to the univariate analysis, and therefore included 
in the multivariate analysis, are shown. Only age (OR 1.04; 95 %  CI 
1.02 – 1.06;  P     =    0.000), family history of hepatitis (OR 2.5; 95 %  CI 
1.3 – 4.7;  P     =    0.006), and moderate-to-severe disease (OR 2.5; 95 %  
CI 1.02 – 6.1;  P     =    0.046) were found to be signifi cant independent 
risk factors for HBV infection in logistic regression analysis. 

 When patients with current hepatitis B infection were exclu-
sively studied, only the family history of hepatitis (OR 8.1; 95 %  
CI 2.4 – 27.3;  P     =    0.001) was an independent risk factor for infec-
tion in multivariate analysis ( Table 4 ). 

 Th e variables included in the multivariate analysis for HCV 
infection are shown in  Table 5 . Th e independent risk factors for 
HCV infection were blood transfusion (OR 2.7; 95 %  CI 1.2 – 5.9; 
 P     =    0.015) and antibiotic use (OR 2.7; 95 %  CI 1.1 – 6.3;  P     =    0.03). 

 Results were reanalyzed taking into account the date on 
which HCV markers were systematically tested in blood banks 
in Spain, which were mandatory aft er 1991. We found that 
the statistical signifi cance of the variable blood transfusion 
was lost if they were administered aft er 1991 (HCV infection 
before 1991: 1.4 %  for nontransfused vs. 13.7 %  for transfused, 
 P     <    0.0005; and HCV infection at 1991 or aft er: 1.4 %  for non-
transfused vs. 1.9 %  for transfused,  P     =    0.432).   

 Distribution of cases with positive hepatitis markers in the 
different participant hospitals 
 Th e number of cases with positive markers per hospital is 
shown in  Table 6 . No peak incidence for HBV was found in 
any hospital and a peak incidence of positive HCV cases was 
observed in three hospitals, two of them with fewer than 50 
patients included; this fact might be explained by chance. Data 
in the third hospital, with 276 cases included, were analyzed 
by using the same univariate and multivariate analyses per-
formed on the whole IBD population, to rule out a possible 
nosocomial transmission of the infection. Th e only signifi cant 
variables in the multivariate analysis were transfusions (OR 
4.2; 95 %  CI 1.2 – 14;  P     =    0.02) and partner history of hepatitis 

(OR: 10; 95 %  CI 1.5 – 64.8;  P     =    0.015). However, these 
associations were lost when data were reanalyzed excluding 
those patients transfused before 1991.    

 DISCUSSION 
 It has been suggested that IBD patients are a risk group for 
viral hepatitis infection. We report, herein, the largest preva-
lence study assessing HBV and HCV infection in IBD patients, 
performed in a nationwide, multicenter setting. Th e preva-
lence of HBV infection found in this study is lower than that 
previously reported in an Italian cohort of CD patients, which 
found 2.1 %  positivity for HBsAg and 10.9 %  for anti-HBc  (1) . 
In addition, in that study a higher prevalence of HBV markers 
was found in CD than in UC patients  (1) ; in contrast, we did 
not fi nd diff erences between the two diseases (0.6 %  and 0.8 %  
positive HBsAg; 7.1 %  and 8 %  anti-HBc-positive in CD and 
UC, respectively). With regard to HCV infection, the percent-
age of infected IBD patients in our study (1.3 %  in UC and 2.3 %  
in CD) is similar or lower than those previously described in 
IBD patients, ranging from 0.6 %  to 10.9 %  for UC and from 
1.2 %  to 7.4 %  for CD  (1 – 3) . 

  Table 3 .    Factors related to active and past HBV infection 
(HBsAg or anti-HBc-positive) 

      Negative 
viral 

markers  

  Positive 
viral 

markers  

   P  
value  

   Age (years)  a    43.5  ±  0.3  53.6  ±  1.3  0.000 

   Alcohol consumption (%)  4.3  8.2  0.061 

   Habitat (rural) (%)  17.1  24.5  0.079 

   Parenteral drug abuse (%)  0.05  1.4  0.017 

   Non-disposable syringe (%)  10.3  22.3  0.000 

   Odontologic treatments (%)  57.1  78.6  0.000 

   Family history of 
hepatitis  a   (%) 

 7.9  18.6  0.001 

   Partner history of hepatitis (%)  1.8  5.8  0.008 

   General surgeries (%)  35.8  56.0  0.000 

   General admissions (%)  31.3  49.6  0.000 

   IBD-related admissions (%)  60.4  75.7  0.000 

   IBD-related surgeries (%)  27.8  35.6  0.053 

   Antibiotics (%)  40.0  50.0  0.021 

   Steroids (%)  73.0  84.6  0.002 

   Immunosuppressants (%)  79.1  86.7  0.030 

   Moderate-severe 
disease  a   (%) 

 75.8  84.1  0.024 

     IBD, infl ammatory bowel disease.   
     Statistical comparisons in univariate analysis were done by   �   2 -test and 
Student’s  t -test.   
   a    Signifi cant risk factors for HBV infection in LRA.   
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hepatitis viral infections, particularly HBV, since the last popu-
lation-based Spanish studies were published 5 – 10 years ago, 
has been documented  (31) . Second, it is conceivable that the 
awareness of IBD patients of having a disabling disease may 
induce an active attitude toward avoiding risk behaviors that 
may worsen their labile health status. In that regard, data avail-
able from our study on the frequency of drug abuse and high-
risk sex behavior in IBD patients (0.2 %  and 2 % , respectively) 
are clearly lower than those reported in a survey performed in 
2003 by the National Institute of Statistics (INE;  www.ine.es ) in 
the general population in Spain (0.9 %  and 17 % , respectively). 

 Th e relation found in univariate analysis between some 
invasive procedures (surgeries) and factors related to dis-
ease severity (use of immunomodulators, antibiotics, hos-
pital admissions) with hepatitis infection (both HBV and 
HCV), and the signifi cant association found in multivari-
ate analysis between the administration of antibiotics and 
HCV infection suggest that insuffi  cient preventive control 
measures may occur in some occasional cases, resulting in noso-
comial infections. Nevertheless, the low prevalence of HCV 
and HBV in the total IBD population, along with the strong 
association found in multivariate analysis with factors related 
to familial environment, suggest the existence of acceptably 
good preventive measures in Spanish hospitals. Moreover, the 
signifi cance of HCV infection related to blood transfusions 
was lost if they were administered aft er 1991, the date on which 
anti-HCV analysis in blood banks was mandatory. 

 Th e low frequency of HBV-eff ective vaccination in IBD 
patients, similar to that previously reported  (32) , merits some 
comment. It has to be kept in mind that, although found in a low 
percentage of Spanish IBD patients, HBV infection represents 
a serious problem for disease management. Severe and fatal 
reactivations related to immunosuppressants and mainly 
biologics seem to be the rule if antiviral treatment is not 
simultaneously administered  (6 – 16) . Consequently, HBV 
vaccination status should be assessed at IBD diagnosis and HBV 
vaccine should be administered as soon as possible in anti-HBs-
negative patients, as deaths because of preventable diseases 
should never occur. Fortunately, the implementation of the HBV 
vaccine in the general population in Spain  (31) , confi rmed by a 
major proportion of eff ective vaccination in the youngest 
patients, will minimize this risk in the future. 

 Finally, when immunosuppressive therapy is considered, 
it has to be taken into account that IBD patients may have a 
reactivation of an occult HBV. Th is condition is defi ned as per-
sistence of B virus genomes in HBsAg-negative individuals, and 
is more frequent in patients with markers of previous contact 
with HBV (anti-core-positive with or without anti-HBs), which 
represent 7 – 8 %  in this series. Reactivation of occult HBV infec-
tion has been repeatedly observed in patients with hematologi-
cal malignancies treated with chemotherapy  (33,34) , and it has 
also been reported in a CD patient treated with infl iximab  (15) . 
Th e true frequency and relevance of this situation is not known 
at present. Consequently, caution should be taken with anti-
HBc-positive patients because they are potential occult HBV 

 Th e prevalence of viral hepatitis infection in a particular 
disease population largely depends on the specifi c risk factors 
related to the condition added to those of the background pop-
ulation. Data available from epidemiological studies performed 
in the last 10 years in several geographical areas in Spain showed 
that the percentage of HCV infection ranges from 1 to 2.6  
(27 – 30) , which is similar to that found in IBD patients in this 
study. With respect to HBV, we found a low prevalence in IBD 
patients compared with that found in the general population in 
Spain, which ranges from 0.7 to 1.7 for HBsAg and from 8.7 to 
10.6 for anti-HBc  (27 – 29,31) . Th is unexpected low prevalence 
of HBV and HCV in IBD, compared with that of the reference 
population, in a disease considered at risk for viral hepatitis 
infection, may be because of several reasons. First, a decline in 

  Table 4 .    Factors related to current HBV infection 
(HbsAg-positive) 

    %    Negative viral 
markers  

  Positive viral 
markers  

   P  value  

   Family history 
of hepatitis  a   

 8.3  50.0   P  = 0.000 

   General 
surgeries 

 35.7  64.3   P  = 0.026 

   General 
admissions 

 31.1  62.3   P  = 0.016 

   5-ASA  86.8  71.4   P  = 0.100 

5-ASA, 5-amino salicyclic acid.
     Statistical comparisons in univariate analysis were done by   �   2 -test.   
   a    Signifi cant risk factors for HBV infection in LRA.   

  Table 5 .    Factors related to HCV infection (anti-HCV-positive) 

      Negative viral 
markers  

  Positive viral 
markers  

   P  value  

   Disease duration 
(months) 

 100.08  ±  2.1  143.24  ±  18.1  0.004 

   Transfusions  a   (%)  11.7  31.4  0.002 

   Parenteral drug 
abuse (%) 

 0.1  5.5  0.002 

   Family history of 
hepatitis (%) 

 8.4  20.0  0.087 

   IBD-related 
admissions (%) 

 62.4  89.0  0.000 

   IBD-related 
surgeries (%) 

 28.0  47.2  0.015 

   Antibiotics  a   (%)  39.8  71.4  0.000 

   Immuno-
suppressants (%) 

 79.4  94.2  0.032 

     IBD, infl ammatory bowel disease.   
     Statistical comparisons in univariate analysis were done by   �   2 -test and 
Student’s  t -test.   
   a    Signifi cant risk factors for HCV infection in multivariate analysis.   
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carriers  (35,36) . Liver function tests and HBV DNA should be 
periodically monitored in these patients during immunosup-
pressive therapy, particularly with anti-tumor-necrosis factor 
therapies. 

 In conclusion, the prevalence of HBV and HCV infection in 
IBD is lower than that considered earlier. Th e low percentage of 
eff ective vaccination against HBV in IBD makes it mandatory 
to intensify this practice.      
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  Study Highlights 
  WHAT IS CURRENT KNOWLEDGE  
 3 Limited information suggests a high prevalence of hepatitis viral 

infection in IBD. 

 3 Blood transfusions and surgical procedures were the main 
factors for the infection. 

 3 The knowledge of the true prevalence is relevant because 
reactivation of hepatitis B related to anti-tumor-necrosis factor 
therapies seems to be common and severe. 

  WHAT IS NEW HERE  

 3 Prevalence of HBV and HCV infection in IBD is similar to that 
of the general population of reference and lower than 
previously published. 

3  HBV and HCV infection is rarely acquired in the hospital 
setting. 

3 Low percentage of effective HBV vaccination is detected.   

  Table 6 .    Cases with positive hepatitis markers in the different participant hospitals 

    Hospitals    All patients    HBsAg ( n )    HBsAg (%)    Anti-HCV ( n )    Anti-HCV (%)  

   Hospital Cl í nico Universitario, Valencia  276  1  0.36  12  4.34 

   Hospital de Cabue ñ es, Gij ó n  257  2  0.77  1  0.38 

   Hospital de Cruces, Barakaldo  227  1  0.44  3  1.32 

   Hospital de la Princesa, Madrid  207  0  0  2  0.96 

   Hospital Josep Trueta, Girona  200  1  0.5  3  1.5 

   Hospital M ú tua de Terrassa, Terrassa  181  3  1.65  3  1.65 

   Hospital Universitario R í o Hortega, Valladolid  134  0  0  0  0 

   Hospital de Galdakao, Vizcaya  100  1  1  1  1 

   Hospital General de Alicante, Alicante  90  1  1.1  2  2.2 

   Hospital de Terrassa, Terrassa  76  1  1.3  1  1.3 

   Hospital Parc Taul í , Sabadell  61  1  1.63  1  1.63 

   Hospital del Mar, Barcelona  58  0  0  3  5.17 

   Hospital de St Lloren ç , Viladecans  53  0  0  1  1.8 

   Hospital Son Dureta, Mallorca  49  1  2  4  8.1 

   Hospital Donostia, San Sebasti á n  47  0  0  0  0 

   Hospital Cl í nic, Barcelona  38  1  2.6  0  0 

   Hospital de l ’ Esperit Sant, Barcelona  22  0  0  0  0 

     anti-HCV, antibodies to hepatitis C virus; HBsAg, hepatitis B surface antigen.   
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  APPENDIX 1  
  Study Organization and Investigators from the GETECCU 
and REPENTINA Group of the Spanish Gastroenterological 
Association who participated in the study 
 All participants listed below were fully involved in the study:
Hospital Mútua de Terrassa: Montserrat Forné, Mercè 
Rosinach, Jorge Carlos Espinós. 
 Hospital de Cabue ñ es, Gij ó n, Asturias: Crist ó bal de la 
Coba Ortiz, Rosa Garc í a L ó pez. 
 Hospital Josep Trueta, Girona: Montserrat Figa Francesca. 
 Hospital Cl í nico Universitario de Valencia: Isabel 
Pascual, Francisco Mora. 
 Hospital de Cruces, Barakaldo-Vizcaya: Lissette 
Delgado Sanzonetti. 
 Hospital de la Princesa, Madrid: Marta Luna. 
 Hospital Universitario R í o Hortega, Valladolid: 
Fernando Pons. 
 Hospital Parc Taul í  de Sabadell: Neus Mateo, Enric 
Brullet, Rafel Campo, Angelina Dosal, Albert Vill ò ria. 
 Hospital de St Lloren ç , Viladecans: Merc è  Barenys. 
 Hospital de Donostia, San Sebastian-Guip ú zcoa: 
Angel Cosme, Eva Zapata. 
 Hospital Cl í nic, Barcelona: Miquel Sans. 
 Hospital de l ’ Esperit Sant, Barcelona: Ll ú cia Tit ó , Eva Portabella.           
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Liver dysfunction related to hepatitis B and C in
patients with inflammatory bowel disease treated
with immunosuppressive therapy
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F Fernández-Bañares,1 J M Viver,1 M Esteve,1 for the REPENTINA study, GETECCU
(Grupo Español de Enfermedades de Crohn y Colitis Ulcerosa) Group

ABSTRACT
Background There is no information about the frequency
of liver dysfunction in patients with inflammatory bowel
disease (IBD) treated with immunosuppressants and
infected with hepatitis B (HBV) and/or C virus (HCV).
Aim To assess the influence of immunosuppressants on
the course of HBV and HCV infection in IBD.
Methods Patients with IBD with HBV and/or HCV
infection from 19 Spanish hospitals were included.
Clinical records were reviewed for the type of
immunosuppressant used, treatment duration, liver
function tests and viral markers before, during and after
each immunosuppressant. Logistic and Cox regression
analysis were used to identify predictors of outcome.
Results 162 patients were included; 104 had HBV
markers (25 HBsAg positive) and 74 had HCV markers
(51 HCV-RNA positive), and 16 patients had markers of
both infections. Liver dysfunction was observed in 9 of
25 HBsAg positive patients (36%), 6 of whom developed
hepatic failure. Liver dysfunction in HCV was observed in
8 of 51 HCV-RNA positive patients (15.7%), and only one
developed hepatic failure. The frequency and severity of
liver dysfunction was significantly higher in HBV-infected
patients than in HCV-infected patients (p¼0.045 and
p¼0.049, respectively). Treatment with $2
immunosuppressants was an independent predictor of
HBV reactivation (OR 8.75; 95% CI 1.16 to 65.66). The
majority of patients without reactivation received only
one immunosuppressant for a short period and/or
prophylactic antiviral treatment. No definite HBV
reactivations were found in anti-HBc positive patients
lacking HBsAg.
Conclusion Liver dysfunction in patients with IBD
treated with immunosuppressants is more frequent and
severe in those with HBV than in HCV carriers and is
associated with combined immunosuppression.

INTRODUCTION
Data from patients with hepatitis B virus (HBV)
and hepatitis C virus (HCV) infection receiving
chemotherapy for haematological malignancies
show that liver dysfunction, including fulminant
hepatitis by either reactivation or enhanced repli-
cation, may be a frequent complication.1 The
frequency and severity of liver dysfunction seems
to be more important for HBV than for HCV.2

Significance of this study

What is already known about this subject?
< HBV and HCV may reactivate in patients receiving

chemotherapy, being more frequent and severe
for HBV than for HCV.

< Treatment with immunosuppressants in other
disease conditions has been associated with
a more rapid progression to liver cirrhosis in
patients infected with HCV.

< Case reports of severe HBV reactivation in patients
with IBD mainly treated with infliximab have been
reported.

< The true frequency and clinical relevance of liver
dysfunction in patients with IBD receiving
immunosuppressants is not known.

What are the new findings?
< The frequency and severity of liver dysfunction in

patients with IBD treated with immunosuppres-
sants is described for the first time in a large
cohort of HBV- and/or HCV-infected patients.

< Liver dysfunction in patients with IBD treated
with immunosuppressants is more frequent and
severe in those with HBV than in HCV carriers and
is associated with combined immunosuppression.

< No definite HBV reactivations were found in anti-
HBc positive patients lacking HBsAg.

< The percentage of liver cirrhosis in IBD-infected
patients with HBV and HCV is similar to that
reported in natural history studies and does not
seem to be influenced by immunosuppressants.

How might it impact on clinical practice in the
foreseeable future?
< It is clear from the present study that,

irrespective of the number and type of immuno-
suppressants administered, all HBsAg positive
patients should receive prophylactic antiviral
treatment before starting immunosuppressant
therapy. In contrast, the systematic use of
antiviral prophylactic treatment in anti-HBc
positive patients lacking HBsAg is not recom-
mended. Nevertheless, liver function tests and
HBV DNA should be periodically monitored in
these patients.
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However, treatment with immunosuppressants has been asso-
ciated with a more rapid progression to liver cirrhosis in HCV-
infected patients.3 Reactivation of HBV infection related to
infliximab in inflammatory bowel disease (IBD) has been
reported in a number of cases4e9 and may be severe if prophy-
lactic treatment is not administered.4 9 By contrast, anti-tumour
necrosis factor (TNF) therapies seem to have no adverse effect
on HCV infection or may even improve the short-term viro-
logical response to specific treatments.10 A recent European
evidence-based consensus on the prevention, diagnosis and
management of opportunistic infections in IBD highlights the
lack of information on the potential effect of various immuno-
suppressants on the course of viral hepatitis.11 Moreover, the
potential deleterious effect of different immunosuppressants,
given alone or in combination, on the outcome of HBVand HCV
infection has never been systematically evaluated in patients
with IBD.

This information is highly relevant. Despite the fact that
mortality in IBD was reported to be similar or slightly higher to
that of the general population, a large proportion of deaths are
due to opportunistic infections related to immunosuppres-
sion.12

The aim of this study was to evaluate the influence of
different immunosuppressants on liver dysfunction in a large
cohort of patients with IBD infected with HCV and/or HBV.

PATIENTS AND METHODS
Design and inclusion criteria
This was a multicentre nationwide study performed in 19
Spanish hospitals. A systematic search was performed of all
patients with ulcerative colitis (UC) and Crohn’s disease (CD)
with hepatitis B and C infection markers. In order to be
included in the study, all patients had to: (1) be diagnosed with
UC or CD; (2) have positive markers of present or past hepa-
titis B and/or C infection; (3) have been treated with immu-
nosuppressants at some time for IBD; and (4) have reliable
clinical and analytical data in the clinical records. Those
patients with antibodies to hepatitis B surface antigen (anti-
HBs) alone showing effective HBV vaccination were not
included. Eligible patients were identified from the previous
REPENTINA study,13 from the ENEIDA registry (IBD national
registry on genetic and environmental determinants) and from
the local database of each participant hospital. Medical records
were reviewed to obtain the date of the hepatitis and IBD
diagnoses as well as all immunosuppressants received by each
patient, treatment duration, liver function tests and viral
markers before, during and after each immunosuppressant.
Laboratory analytical data obtained several months after
immunosuppressant withdrawal were recorded in order to
identify late reactivations. In addition, to establish whether
immunosuppressants increased the number and severity of
reactivations compared with those expected due to the natural
history of viral infection, those reactivations occurring far
away from immunosuppressant administration were also
recorded.

An electronic database for the REPENTINA study
(REGISTRO HEPATITIS ENFERMEDAD INFLAMATORIA
INTESTINAL) was created to record all the information via the
Internet (http://www.repentina.com/). Reliable patient data
were available from 1983 to 2009 and the database remained
opened from March 2006 to March 2009. The number of
patients included per hospital ranged from 1 to 24 and the
number of IBD patient files between participant centres ranged
from 210 to 1337.

Factors related to hepatic disease
The following analytical laboratory variables assessing liver
function were recorded: aminotransferase levels (ALT, AST),
alkaline phosphatase (AP), g-glutamyltranspeptidase (GGT),
total bilirubin, albumin, haemogram and prothrombin time, all
measured by standard laboratory technique. Clinical data related
to hepatic function such as presence of hepatic encephalopathy
or ascites were recorded in order to establish the existence of
acute hepatic failure (see definitions below).

HBV and HCV infection markers
The following markers were recorded: hepatitis B surface
antigen (HBsAg), antibodies to hepatitis B surface antigen (anti-
HBs), antibodies to hepatitis B core protein (anti-HBc), hepatitis
B e antigen (HBeAg), antibodies to hepatitis B e antigen (anti-
HBe) and antibodies to hepatitis C virus (anti-HCV), HCV RNA
and HBV DNA. Owing to the long duration of the study period,
the standard tests to detect viral antigens and antibodies
directed against them and PCR techniques to detect viral load
have increased and improved technically over time.14 15

Definitions
Because of differences in the natural history of hepatitis B and C,
different terminology is used to define liver dysfunction associ-
ated with these infections in the context of immunosuppressant
treatment.
Reactivation of HBV is a liver dysfunction defined as an

increase of 1.5e2-fold the baseline value of alanine transaminase
(ALT) plus an increase of >2000 IU/ml (104 copies/ml) HBV
DNA levels or DNA reappearance in a negative patient. Reac-
tivation was considered probable when an increase in ALTwas
observed in the absence of other potential causative factors but
DNA values were not available.
Enhanced HCV replication is defined as appearance of liver

dysfunction characterised by a significant increase in RNA-HCV
or RNA reappearance in a negative patient plus an increase of
1.5e2-fold the baseline value of ALT. Probable liver dysfunction
related to immunosuppressants in an HCV-infected patient was
considered when either a significant increase of ALT or RNA-
HCV virus load was observed. It should be taken into account
that the laboratory analytical profile related to immunosup-
pressant administration was available in some patients diag-
nosed with non-A, non-B hepatitis before 1989 who were later
diagnosed with hepatitis C. If HBV-DNA or HCV-RNA was not
available, particular attention was paid to rule out drug-related
toxicity.
Acute liver failure was defined as a sudden and severe

impairment of liver function based on worsening in analytical
variables such as bilirubin (>2 mg/dl), albumin (<34 g/l) or
prothrombin time (<50%). Fulminant liver failure was defined
as severe acute failure complicated by hepatic encephalopathy.16

The diagnosis of hepatic cirrhosis was established by clinical,
laboratory, analytical and morphological criteria (CT scan/
ultrasound/liver biopsy).

Statistical analysis
The results are expressed as mean6SEM and percentages. In
univariate analysis the c2 test and Fisher exact test were used to
compare proportions and the Student t test was used to
compare quantitative variables. Multivariate analysis was
performed using binary logistic regression analysis. Factors
considered relevant for liver dysfunction (number of immuno-
suppressants and prophylactic antiviral treatment) were entered
into logistic regression analysis as dichotomous variables.
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KaplaneMeier analyses were used to calculate reactivation curves
with the log-rank test to compare them. Cox proportional-
hazards regression was used to analyse the effect of the number
of immunosuppressants (0, 1 or >1) on the risk of reactivation.
The odds ratio (OR) and hazard ratio (HR) and its 95% confidence
interval (CI) were calculated to assess the strength of each
significant association. All statistics were handled with the SPSS
13.0 for Windows statistical package (SPSS Inc).

RESULTS
Demographics of the IBD population and hepatic dysfunction
related to immunosuppressants
A total of 162 patients (74 with UC and 88 with CD; 96 men, 66
women; mean age 51.161.1 years) with HBVand HCV infection
were identified. The median time from IBD diagnosis at inclu-
sion was 144 months (range 12e672). The maximum disease
activity during disease evolution was moderate in 50% of the
patients and severe in 36.6%, and the majority of them had an
episodic evolution (73%). In table 1 the clinical characteristics of
the IBD population according to the Montreal classification are
shown.

One hundred and four patients had HBV markers, 74 had
HCV markers and 16 patients had markers of both infections. A
description of the different viral markers is presented in table 2.

The patients received a mean of 2.9 courses of immunosup-
pressants (range 1e11) and 78 patients (48.1%) received $2
simultaneous immunosuppressants. One hundred and twenty-
four patients (76.5%) received prolonged immunosuppression
defined as immunosuppressive treatment administered for >3
months as maintenance treatment; 84% of the patients received
corticosteroids, 69% azathioprine, 24% infliximab, 8% ciclo-
sporin, 7% adalimumab, 5.6% methotrexate, 1.9% tacrolimus
and 0.6% certolizumab.

Rates of liver dysfunction and liver failure in HBsAg and
HCV-RNA positive patients are shown in table 3.

The frequency of liver dysfunction was significantly higher in
HBV-infected patients than in HCV-infected patients (p¼0.045).
In addition, the appearance of liver failure in HBV-infected
patients with liver dysfunction was also significantly more
frequent than in HCV-infected patients (p¼0.049).

Liver dysfunction related to HBV
Liver dysfunction was observed in 9 of 25 HBsAg positive
patients (36%). None of the clinical or therapeutic factors eval-
uated were significantly related to liver dysfunction in the
univariate analysis (table 4), although a trend towards a higher
rate of HBV reactivations was observed in HBV-DNA positive
patients, in those treated with >1 immunosuppressant and in
patients with prolonged immunosuppression.
Conversely, patients treated with prophylactic antiviral

treatment showed a trend towards a lower rate of liver
dysfunction. Of the variables described in table 4, the number of
immunosuppressants and preventive antiviral treatment,
considered the most clinically relevant factors, were included in
a multivariate analysis. The only factor significantly related to
HBV reactivation was treatment with $2 concomitant immu-
nosuppressants (OR 8.75; 95% CI 1.16 to 65.66). Moreover, the
Cox proportional hazard method using the number of immu-
nosuppressants as a covariate showed that being treated with
$2 immunosuppressants significantly increased the number of
reactivations compared with treatment with only one immuno-
suppressant or not being treated with immunosuppressants
(table 5). In figure 1 the reactivation curves related to exposure to
0, 1 and >1 immunossuppressants are shown (overall p value
0.011).
In table 6 the type of immunosuppressants, prophylactic

treatment administered, outcome of patients with reactivation
and changes in IBD therapy due to reactivation are detailed.
In contrast, the majority of the 16 positive HBsAg patients

without reactivations were treated with only one immunosup-
pressant for a short period of time and/or prophylactic antiviral
treatment (table 7).
No definite cases of liver dysfunction related to the immuno-

suppressants occurred among HBsAg negative patients/anti-HBc
positive with or without anti-HBs. However, in one of these
cases, positive for anti-HBc and anti-HBs, HBV-DNA was de-
tected twice in peripheral blood while under treatment with
infliximab plus azathioprine. The aminotransferase levels re-
mained within the normal range and a loss of anti-HBs was
observed during viral load peaks, suggesting the existence of an
occult HBV infection (figure 2).
Only in two additional cases was an increase in aminotrans-

ferase levels related to corticosteroid treatment documented.
Although the association suggests a probable reactivation, HBV
DNA was not available for analysis in these cases.

Table 1 Clinical characteristics of IBD population according to the
Montreal classification

% %

Crohn’s disease (n[88)

Age at diagnosis (A)

A1 (#16 years) 6.8

A2 (17e40 years) 75

A3 (>40 years) 18.2

Location (L) Upper GI modifier (L4)

L1 (terminal ileum) 27.3 L1+ L4 2.3

L2 (colon) 25 L2+L4 1.1

L3 (ileocolon) 39.8 L3+L4 3.4

L4 (upper GI) 1.1

Behaviour (B) Perianal disease modifier (p)

B1 (non-stricturing, non-penetrating) 33 B1p 9.1

B2 (stricturing) 29.5 B2p 8

B3 (penetrating) 11.4 B3p 9.1

Ulcerative colitis (n[74)

Ulcerative proctitis (E1) 8.1

Left-sided UC (E2) 35.1

Extensive UC (E3) 56.8

Data presented are percentages.
GI, gastrointestinal; IBD, inflammatory bowel disease; UC, ulcerative colitis.

Table 2 Distribution of viral markers in patients with inflammatory
bowel disease with hepatitis B and C

HBsAg
Anti-HBc
(HbsAg negative) HBeAg RNA/DNA

HBV (n¼88) 23 65 7 NA/9

HCV (n¼58) NA NA NA 40/NA

HBV+HCV (n¼16) 2 14 1 11/2

anti-HBc, antibodies to hepatitis B core protein; HBeAg, hepatitis B e antigen; HBsAg,
hepatitis B surface antigen; HBV, hepatitis B virus; HCV, hepatitis C virus; NA, not
applicable.

Table 3 Percentage of liver dysfunction and liver failure in patients
with inflammatory bowel disease with hepatitis B and C infection

Viral infection
Patients with
LD (%)

Liver failure in
patients with LD (%)

HBV (n¼25 HBsAg +) 9 (36%) 6 (66.6%)

HCV (n¼51 HCV-RNA+) 8 (15.7%) 1 (12.5%)

HBsAg, hepatitis B surface antigen; HBV, hepatitis B virus; HCV, hepatitis C virus; LD, liver
dysfunction.
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Liver dysfunction related to HCV
Liver dysfunction was observed in 8 of 51 RNA-HCV positive
patients (15.7%), and no cases of RNA-HCV reappearance
were observed in anti-HCV positive patients with negative
RNA-HCV. A clearly enhanced replication related to immuno-
suppressants was observed in 6 out of 8 patients and was
likely in the remaining 2 cases (one with a marked increase in
viral load and the other with a marked increase in ALT but
lacking HCV-RNA). Owing to the low rate of liver dysfunction
in HCV-infected patients, no additional analysis for risk
factors was performed. Nevertheless, it is important to note
that, of the eight patients with HCV-related liver dysfunction,
seven were receiving treatment only with corticosteroids and
the remaining patient was being treated with azathioprine.
The course of liver dysfunction was very mild in all the cases
except in one patient who died of liver failure while receiving
steroids. This patient also had anti-HBc positive markers
without anti-HBs and tested positive for antibodies against
HIV (AIDS).

Hepatic cirrhosis in HBV- and HCV-infected patients with IBD
receiving immunosuppressive therapy
Four of the 25 HBsAg positive patients (16%) developed liver
cirrhosis after a mean of 13.564.2 years from the diagnosis of
HBV infection. No cases of cirrhosis were detected in anti-HBc
positive patients without HBsAg.

Among the 74 HCV-positive patients, 8 (10.8%) were diag-
nosed with liver cirrhosis after a mean time of 16.764.8 years
from the diagnosis of HCV infection. One case developed
hepatocellular carcinoma. No relation was found between the
diagnosis of liver cirrhosis and the use of an immunosuppressant
alone or in combination. There was also no relationship between
the development of cirrhosis and the duration of immunosup-
pressant therapy (table 8).

DISCUSSION
To the best of our knowledge, this is the largest series assessing
the outcome of HVB and HCV infection in patients with IBD
and its relation to immunosuppressive therapy. We have shown
that liver dysfunction in patients with IBD treated with
immunosuppressants is more frequent and severe in patients
with HBV than in those with HCV infection. These data are in
keeping with results previously reported in patients receiving
chemotherapy for haematological malignancies.1 2 Apart from
its novelty, this information is important for its clinical rele-
vance since the type, duration and combination of immuno-
suppressants differs from that used in oncological therapy and in
other disease conditions requiring immunosuppressants.
In this regard, most of the HBV-infected patients who had

reactivation were receiving treatment with $2 immunosup-
pressants for a long period of time, were positive for HBV-DNA
and/or had not received prophylactic antiviral treatment.
However, the only factor significantly related to HBV reac-
tivation in the multivariate analysis was combined treatment
with $2 immunosuppressants. In fact, in previous studies
treatment with a combination of immunosuppressants was
identified as the most consistent factor related to the risk of
suffering de novo and/or reactivation of opportunistic infections
in IBD.17 18 In our study the therapeutic approach adopted for the
majority of patients during the follow-up after reactivation was
to administer the least possible immunosuppression to maintain
IBD in remission together with prophylactic antiviral treatment.
Most cases of liver dysfunction in HBV- and HCV-infected

patients related to immunosuppressants reported in the litera-
ture in patients with IBD were associated with infliximab
administration.4e9 19e21 In contrast, our study shows that no
one particular immunosuppressant seems to be more involved in
the development of liver dysfunction, which probably develops
as a consequence of combined immunosuppression. In this
sense, all reported cases of liver dysfunction related to anti-TNF
treatment occurred in patients receiving not only anti-TNF
agents but combined immunosuppression.
We observed a trend towards a lower percentage of HBV

reactivation among patients receiving antiviral prophylactic

Table 4 Factors related to liver dysfunction in hepatitis B-infected
patients

Patients with
reactivation
(n[9)

Patients without
reactivation
(n[16) p Value

Gender (M/F) (%) 77.8/22.2 68.8/31.3 1

Mean6SEM age (years) 46.764.2 44.562.8 0.843

Disease (CD/UC) (%) 77.8/22.2 56.2/43.8 0.401

HBV-DNA positive (%) 75 36.4 0.170

$2 immunosuppressants (%) 66.7 25 0.087

Immunosuppression >3 months (%) 77.8 43.8 0.208

Preventive treatment (%) 11.1 31.3 0.364

CD, Crohn’s disease; UC, ulcerative colitis.

Table 5 Reactivations related to periods of immunosuppression (Cox
proportional hazard analysis)

Nox of
immunosuppressants
(IMM)

Nox of
reactivations

Exposition time
(months)*

Hazard ratio
(95% CI)

0 2 93 (2e432) e

1 4 13 (2e100) 10.3 (0.9 to
116)z

>1 7 10 (4e24) 49.8 (4 to 594)y x
*Data expressed as median (range).
yp¼0.002, >1 IMM vs 0 IMM.
zp¼0.059 1 IMM vs 0 IMM.
xp¼0.021; HR 4.3 (95% CI 1.2 to 14.7) >1 IMM vs 1 IMM.

Figure 1 Reactivation curves during treatment with 0, 1 and >1
immunosuppressants (IMM). HBV, hepatitis B virus.
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treatment. These results are in keeping with previous studies
demonstrating efficacy of antiviral prophylactic treatment in
the prevention of HBV reactivation in immunosuppressed
patients.22 Statistical significance in our study may not have
been reached due to the small number of patients receiving
prophylactic treatment. This was due in part to the inclusion of
a historical series of patients diagnosed before the availability
and wide use of effective antiviral drugs such as lamivudine. In
fact, lamivudine has been used for HBV infection since 199523

and was approved by the European Medicines Agency in 1999.
However, until very recently there was a lack of awareness of
the risk of HBV reactivation in patients with IBD treated with
immunosuppressants which contributes to a low perception of
the potential danger. Until 2005 there were no recommendations
on HBV and HCV screening in IBD guidelines for patients
requiring immunosuppressants.24

It is clear from the present study that, irrespective of the
number and type of immunossuppressants administered, all
HBsAg positive patients should receive prophylactic antiviral
treatment before starting immunosuppressant therapy. In fact,
an almost significant difference was observed in the number of
reactivations in patients receiving one immunosuppressant

compared with that observed in periods without immunosup-
pression. These results suggest that the risk of HBV reactivation
is related to the magnitude of the immunosuppression.
In contrast, it is worth noting the low percentage of probable

but not confirmed HBV reactivation among anti-HBc positive
patients without HBsAg (2 of 63, 3.13%) with no cases of liver
failure, which argues against the systematic use of antiviral
prophylactic treatment in this condition. This attitude differs
from that recommended for patients undergoing chemotherapy,
particularly with rituximab. In these patients, antiviral preven-
tive treatment is recommended if anti-HBc is detected, even in
those patients lacking HBsAg, based on reported cases of severe
HBV reactivation in this setting.25 To our knowledge, only one
case of HBV reactivation in a patient with CD with positive
anti-HBc and negative HBsAg treated with corticosteroids and
infliximab has previously been reported.8 Nevertheless, liver
function tests and HBV DNA should be periodically monitored
in anti-HBc positive patients with or without anti-HBs during
immunosuppressive therapy since occult HBV carriers are more
frequent in this particular group.26 27 In our study, in one case
treated with infliximab plus azathioprine occult HBV was
confirmed, since HVB-DNA was detected twice in peripheral
blood without evidence of reactivation. Owing to the

Table 6 Hepatitis B virus-infected patients with reactivations

Cases Immunosuppressants Liver failure Evolution Antiviral treatment
Changes in IBD therapy due to
reactivation

1 Corticosteroids+AZA No OK Lamivudine Corticosteroid removal AZA maintenance

2 Corticosteroids Yes Liver transplantation / retransplant Lamivudine Prophylactic immunosuppression for
transplant rejection

3 AZA+infliximab Yes OK Lamivudine* / Adefovir Infliximab removal. AZA maintenance

4 Corticosteroids+AZA Yes Liver transplantation Lamivudine Prophylactic immunosuppression for
transplant rejection+adalimumab

5 AZA+infliximab Yes Death Lamivudine NA

6y Corticosteroids No OK e Immunosuppressant removal. 5-ASA
maintenance

7z Corticosteroids/AZA No OK e Immunosuppressants removal. 5-ASA
maintenance

8 Corticosteroids+AZA/corticosteroids
+AZA+infliximab

Yes OK e Small bowel resection.
Immunosuppressant removal

9 Corticosteroids+AZA Yes Liver transplantation Lamivudine Adalimumab

*Preventive treatment.
yProbable reactivation.
zCo-infection with hepatitis C.
AZA, azathioprine; IBD, inflammatory bowel disease; NA, not applicable.

Table 7 Hepatitis B virus-infected patients without reactivations

Case no Immunosuppressor Preventive treatment

1 Corticosteroids* No

2 Corticosteroids* No

3 AZA Yes (lamivudine)

4 Corticosteroids+AZA* No

5 Corticosteroids* No

6 Corticosteroids* No

7 Corticosteroids No

8 Infliximab No

9 Corticosteroids* No

10 Corticosteroids* No

11 AZA Yes (entecavir)

12 Corticosteroids+AZA/AZA+infliximab* No

13 Corticosteroids/AZA+infliximab Yes (lamivudine)

14y Corticosteroids+AZA* Yes (lamivudine)

15 Infliximab Yes (lamivudine)

16 AZA No

*Short time <3 months.
yCo-infection with hepatitis C.
AZA, azathioprine.

Figure 2 Evolution of hepatitis B virus DNA in a patient with antibodies
to hepatitis B core protein (anti-HBc) without hepatitis B surface antigen
(HBsAg) treated with infliximab plus azathioprine.
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retrospective design of the present study, our recommendation
concerning anti-HBc positive patients with IBD receiving
immunosuppressive therapy needs to be confirmed in an
appropriately designed prospective study such as that which is
currently ongoing (REPENTINA III Study).

With regard to HCV, mild liver dysfunction was observed only
in 15.7% of HCV-RNA positive patients, most of them related to
corticosteroids alone and in one case to azathioprine. The only
case showing severe liver impairment and death was a patient
with simultaneous anti-HBc positive markers and AIDS.
Though not confirmed, this patient had a possible occult HVB
infection which may have contributed to liver dysfunction.
Occult HBV infection frequently occurs in HIV/HCV co-
infected patients, producing a severe course of liver disease.28e30

The distinction between liver dysfunction related to immuno-
suppressants and liver dysfunction related to HBVor HCV may
be difficult in patients with probable but not confirmed reac-
tivations. However, in our study, all cases with probable reac-
tivations (2 HCV, 2 anti-HBc and 1HBsAg positive patients) were
treated with corticosteroids, which are drugs not related to
hepatotoxicity.

In the present study, the proportion of patients with liver
cirrhosis and the mean time to develop it in both HBVand HCV
infection was within the range of that commonly reported,
considering the natural history of both infections. In this sense,
the progression to liver cirrhosis is similar to that previously
observed in immunocompetent infected patients.31 32 Thus, the
administration of immunosuppressants, as commonly used in
IBD, does not seem to increase progression to end-stage liver
disease. This is in contrast with observations in liver transplant
recipients in whom increased progression to liver cirrhosis
related to immunosuppression has been suggested.33 34

In conclusion, liver dysfunction in patients with IBD treated
with immunosuppressants was more frequent and severe in
those with HBV than in those with HCV infection, with
combined immunosuppression being the most important factor
related to HBV reactivation. The type of immunosuppressants
used in IBD management does not seem to accelerate the
progression to liver cirrhosis in HCV- and HBV-infected patients.

Author affiliations:
1Department of Gastroenterology, Hospital Universitari Mútua de Terrassa, Fundació
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7Department of Gastroenterology, Hospital de Cabueñes, Gijón, Asturias, Spain
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de Crohn y Colitis Ulcerosa. GETECCU-2005 recommendations for the use of infliximab
(Remicade) in inflammatory bowel disease. Gastroenterol Hepatol
2005;28:126e34.

25. Yeo W, Chan TC, Leung NW, et al. Hepatitis B virus reactivation in lymphoma
patients with prior resolved hepatitis B undergoing anticancer therapy with or without
rituximab. J Clin Oncol 2009;27:605e11.

26. Raimondo G, Navarra G, Mondello S, et al. Occult hepatitis B virus in liver tissue of
individuals without hepatic disease. J Hepatol 2008;48:743e6.

27. Manzini P, Girotto M, Borsotti R, et al. Italian blood donors with anti-HBc and occult
hepatitis B virus infection. Haematologica 2007;92:1664e70.

28. Raffa G, Maimone S, Cargnel A, et al. Analysis of occult hepatitis B virus infection in
liver tissue of HIV patients with chronic hepatitis C. AIDS 2007;21:2171e5.

29. Cacciola I, Pollicino T, Squadrito G, et al. Occult hepatitis B virus infection in patients
with chronic hepatitis C liver disease. N Engl J Med 1999;341:22e6.

30. Vallet-Pichard A, Pol S. Natural history and predictors of severity of chronic
hepatitis C virus (HCV) and human immunodeficiency virus (HIV) co-infection.
J Hepatol 2006;44:S28e34.

31. Seeff LB. The history of the “natural history” of hepatitis C (1968e2009). Liver Int
2009;29:89e99.

32. McMahon BJ. The natural history of chronic hepatitis B virus infection. Hepatology
2009;49:S45e55.

33. Iacob S, Cicinnati VR, Hilgard P, et al. Predictors of graft and patient survival in
hepatitis C virus (HCV) recipients: model to predict HCV cirrhosis after liver
transplantation. Transplantation 2007;84:56e63.

34. Beckebaum S, Sotiropoulos GC, Klein CG, et al. Predictive factors of outcome in
patients transplanted for hepatitis B. Transplantation 2009;87:872e81.

Loras C, Gisbert JP, Mı́nguez M, et al. Gut (2010). doi:10.1136/gut.2010.208413 7 of 7

Paper

group.bmj.com on July 1, 2010 - Published by gut.bmj.comDownloaded from 



� �

�������	�
���
�����
�������������������
	���
����
����������
��������

�����
��
���
���������
��
��
�����

����������
������
�������������
�����������������
�����
��	����
�����������
�������
�
��������

����������������	����
���
���	����
�������� 
	�����!����
�����
������	����
���
������������
���
���
�

����"���	����"���
�������	���
����
������	���
#��������������$���

��



� %

����������	
�	����
��������������
�����
	����
�����������
����

�
�	�
���	���
���
��	
�����	
������	�
��	����
���

�

��������	

	���
�
���	�����	��	���������������
�
����
��
���������	����	����������
	����
�
����
��
�

�

���	����� !"�	�� #	�$��	��%&'(����)�����	��'��
�)�	�����$	����'�&	�����������'�*��������+&���	�

*������,����	�$�	�
-��*������.����	
�

�

�

�

�	

���	
��
������	
�� �

���/
�����	����	����������
	�����������

���	����� !"������	(����	����/�&	(����0�����	��	��
�)����

���$	������&��(���
��/�*��������1������

���$	����'�&	�����������'�*��������

�

'	�������$����!"!22�,����	�$�	�
-��*������.3�*+4��

����	5�6�77�7�87�2!�79�72�

.�:5�6�77�7�87�2!�79�77�

4����
5�(	����1����
	�;)���

����

�

�

�

�

�

�



� &

������ �	� 
���
��� ��	� �����
�� �	� 
�� ����� ���� ��
� �������� � ���!"	� 
�����#� $
��%��

��%�����!
����
�&
!�!
��!
�������"���������#�'
����(�
���%�<��	(����	����/�0�����	��	��
�)���

&��(���
� ������ �	� =	�������� ���$	������� �	� ����	
����� ����	
����� +���
������ #(���>� ��$	��

���/���������	
��	������	(�������������+����(���	�����������/
���������1��	
����	��	���	��	�������

��������((�	���$	���	��(�
��0���?@2@����52@
2279A)��
?@2@
?@8"27
�

�

,���
� �	(������� ��� �� ������� ��/	������ ���
����	
� ��� ���� 1		�� 	������	�� ����7!@���

����

(	�(
	����
����	���$	����������	(���������$�����<&�,>���/	����������?!@���

������$	��	(�������+�

$����� <&+,>� ��/	������ <*� 4�)
� �� �	�� 2  BC77B52B77�"!>� <*� 4�)
� �� �	�� ?@@2C7"!5"2�!?>
�

��������((�	���$	� ��	��(������ �	��	��(���	��������� ��/
���������1��	
����	��	� <���>����	�

$�
�	��1
	� ��� �	����$������ �/� &�,� ���� &+,� ��/	������
� D$	�� ��	� (���� �	���	�� ��	� ����� �/�

�	����$�������/�&�,�����&+,� ��/	������1	���	��� �������
� ����	� /���(��������������)��)�(���	����

���������������	�����	����)
���	�	�$��)���������((�	������
�

���	�	���4���(	�������	�����������)�
�)��	����	�
�����/���/��������������	���(�����/�

��������((�	������������	������	��/�$���
��	(��������������(���	����<������
��/�+����%������

+�
�����?@@ C75"B� 2>
�=�	�/������������	���/��	(����������	����$������/�

����)���/
�:���1�

��	��(���������+����%�����	��	�(���	�����	�	�(�1
���	�����?@@"�<0���?@@"C!752797E9!>
����

��	��/���	�	����	����	$	�	�����
�����
	������	(�����/��
��	������	����<0���?@@"C!752797E9!>
�

=�	�	�/�	����	$	��
����	��	(�������$	��	����1	����	��	����$�������/�$���
��	(����������

��������((�	��	��(���	������������
�D$	��

����	��	�
�������/��	����$�������������(���	����

��	��	���������������((�	���$	���	��(���	����	��(���
�������
�

=�	� �������� �	(���� ��	� 
��)	��� �	��	�� ��� ��	� ������	� �/� &�,� ���� &+,� �	����$������ ���

(���	���� ����� ���� ��	��	�� ����� ��������((�	���$	� ��	��(�
� ��� ����� �	����(	���$	�� ��
���	��	��

������� �� ����
� �/� 29?� (���	���� �	�	� �	�����	�� <B"� ����� �
�	����$	� ��
����� ���� 88� ����� +����%��

���	��	C� 9��	������99����	�>
�D$	��

��2@"�����&�,�����	��5�?7��	�	�(�����$	�/���&�������)	��



� '

<&���)>�����B ��	�	�(�����$	� /�������1���	�� ����	(������������	�(���	���<�����&��>C�B"�����&+,�

����	�����������)���	��!2��	�	�&+,�3*��(�����$	�����29���������	����/�1������/	������
�

3	����$�������/�&�,������	/��	������������	��	��/�2
!�?�/�
����	�1��	
��	�$�
�	��/��
����	�

�����/	���	� <��=>� (
��� ��� ����	��	� �/� F?@@@� ��A�
� <2@"� ��(�	�A�
>� &�,� �*�� 
	$	
�� ��� �*��

�	�((	�����	� ��� �� �	)���$	� (���	��
� 3	����$���������� ������	�	�� (��1�1
	���	�� ��� ����	��	� ���

��=������1�	�$	�� ��� ��	� �1�	��	��/� ���	��(��	����
� �������$	� /�������1����*��$�
�	���	�	�����

�$��
�1
	
� 3	����$������ �/� &+,� ���� �	/��	�� ��� �� ��)��/������ ����	��	� ��� &+,� 3*�� ��� 3*��

�	�((	�����	�������	)���$	�(���	���(
����������	��	��/�2
!�?�/�
����	�1��	
��	�$�
�	��/���=
�����	�


�$	��/��
��	������	/��	�����������	�������	$	�	���(����	����/�
�$	��/��������1��	���������	���)�

��� ���
�����
� $����1
	�� ����� ��� 1�
���1��� <F?�)A�
>�� �
1����� <G7")A
>� ��� (�������1��� ���	�

<G!@H>
� .�
������� 
�$	�� /��
��	� ���� �	/��	�� ��� �	$	�	� ����	� /��
��	� ���(
����	�� 1�� �	(�����

	��	(��
�(����
�

=�	� (���	���� �	�	�$	�� �� �	��� �/� ?
 � �����	�� �/� ��������((�	������� ���� B8� (���	����

<"8
2H>� �	�	�$	���?� ����
���	���� ��������((�	������
� D$	��

�� 8"H� �/� ��	� (���	���� �	�	�$	��

���������	������� 9 H� �I�����(���	�� ?"H� ��/
�:���1�� 8H� ���
��(������ BH� ���
�����1�� !
9H�

�	�����	:��	�� 2
 H� �����
����� ���� @
9H� �	���
�I���1
� ��$	�� ���/�������� �	
��	�� ��� &�,� ����

�1�	�$	����� ��/�?!�&���)�(�����$	�(���	����<79�H>
�=�	���
��/��������)��/�����
���	
��	�����&�,�

�	����$������ ���� ��	���	��� ����� J?� ������������ ��������((�	������
� ����	���� ��	��	�� �����

(��(��
������ ����$���
� ��	���	��� ����	���� ��	��� �������� �� 
��	�� ���	� �/� 
�$	�����/�������
�=�	�

��K������ �/� ��	� 29� (�����$	� &���)� (���	���� �������� �	����$������� �	�	� ��	��	�� ����� ��
�� ��	�

��������((�	������ /��� �� ������ (	����� �/� ���	� ���A��� (��(��
������ ����$���
� ��	���	��
� *��

�	/����	� ���	�� �/� 
�$	�� ���/�������� �	
��	�� ��� ��	� ��������((�	������� ������	�� ����)� &���)�

�	)���$	� (���	���A�����&��� (�����$	� ����� ��� �������� ����1���	�� ��� �	(������� �� ���/��	� ����)	��

<�����&��>
������	�
��)��	���"��/���	�?!�&���)�(�����$	�(���	����<29H>��	$	
�(	��
�$	�����������
�

��$	�����/�������������1�	�$	�� ���8��/�!2�&+,�3*��(�����$	�(���	���� <2!
BH>�� ������� ���	���/�



� (

&+,�3*���	�((	�����	��	�	��1�	�$	����������&+,�(�����$	�(���	����������	)���$	�&+,�3*�
�=�	�

�����	��/�
�$	�����/������������$	�����
������

���	����	��	:�	(�������	�(���	���������	���/�
�$	��

/��
��	����
	��	�	�$��)���	�����
�&��	$	��������(���	����
������������&���(�����$	�����	�����������

�����&��������	��	��(�����$	�/�������1���	���)������&������������	/���	����,����
��

�

+���	��5�

������������ ����	����
�)�����
�)�����	�������������	�������/�&�,�����&+,��	����$������ ���

����(���	������	��	���������������((�	���$	���	��(���	�	������	
�3	����$�������/�$���
��	(�������

������	

����������(
�����������(���	������	��	��/����	����
�)�����
�)�����	���������	����	��(��

��A������������((�	���$	���	��(�������������������	��������������:���1
�=�	������	��	��/�&�,�

�	����$����������)�&���)�(�����$	�(���	�������� �	�	�$	����	����	��(�� ���)	�� /����?8
9H� ���

8B
!H� �������� ���� (�	$	���$	� ��	���	��� <���� ���	��� �	�� ?@@8C2"85!2 �?8>
� �� ����	������


��	�����	� �	$�	�� �/� ��	� ��	� �/� �����=����� *	������� .������ <=*.>� �)	���� ��� �	(������� �� ���/��	�

����)	��(�����$	� (���	���� ��	���/�	�� 7!� ���	�������&���)� (�����$���� ������ (����� ��� ����������� �/�

�����=*.� ��	��(�� <+
��� 3�	�����
� ?@2@C? 52@?2� >
� �

� ��:� ���	�� �/� �
�����

�� ���(��������

�	(��������	�	���������	���������/
�:���1���	��(�
���/
�:���1�������������	���������	���������	��

�/�)�	��	�������?�/�
������	��	������=�<��:��/����	����	�>�����)�	��	�������2�@@@�/�
������	��	����

&�,��*�� 
���� <���		� �/� /���>
� =����	������	�	� �	(���	��� 1���� �/��������	�	� ��������	�������

��/
�:���1���	
��	����/����$����	�
�1
		���)������	(���	�������	����	����
	���	����	���	��������

�����1��	�����/�
��������	(�����/��
��	
����(���	�����������(�����$	�&���)�(���������������)���������

=*.�� ��/
�:���1����� ��	������ �	(���	�� ���	�� ��������	�������&�,� �	����$������ <+
���3�	�����
�

?@2@C? 52@?2� >
�

�	����	� &�,� �	����$������ ��� �� �	������ 1��� (�	$	���1
	� ���(
�������� �/�

��������((�	������� ��	� ����� /��� 	���� (���	��� ����� 1	� ��	���/�	�� (���(�
��1�� ���		���)� /���

&���)�� �����&��� ���� �����&���� ���� &�,� �*�� ��� ���	� �� (�����$	� �	��
�)��� ����	�� <�
����



� )

?@@ C227572"B�!7>
�=�������(������
��
�����	�(��������������������/������=*.���	��(��<����������+��	�

3	�� ?@2@C9?5!8!� >� <������
� �/� +����%�� ���� +�
����� ?@@ C75"B� 2>
� =�� ���	��� ��	� �	)�		� �/�

����	�	��� �/� ��	� ��	������ +�

	)	� �/� 3�	�����
�)�� <�+3>� )���	
��	�� ���� (����)	� ���	���

��/��������������	����		���)�/�����������)	�	����/�&�,���/	������1����	�����
�)��������(���	����

�	�	�$��)� ����������
������ ���)� ��	��(�	��� �� L�	���������	� ���$	�� ���� ��������	�	�� ��� ��

����������������	� ���(
	� �/� 2�@@@��	�1	��� �/� ��	��+3� <���������� +��	�3	��?@2@C9?5B@"�22>
�

*	��
�� ��
/� �/� ��	� ��	�����
�)����� ���$	�	�� �	�	� ����	� �/� ��	� ����� �/� &�,� �	����$������ ���

�������	�� ��� ��	�(����)	� ���	����/� ����:���1
� � ��� �	�����/� ���		���)� /���&�,�� !�<9 H>��/� ��	�	�

(��������)� ��	�����
�)����� �	(���	�� ���$	���
� ���		���)� (����� ��� �������)� ����������
������

��	��(�
����	��������
/��/���	�����
�)��������$	�	��������	�	��(��(��
�:��������)�������(���	����

(������������������	������������������
��������	��(��<����������+��	�3	��?@2@C9?5B@"�22>
�

�/� &���)� ��� (�����$	�� (�	$	���$	� ��	���	��� 1	/��	� ���� �����)����� ��	� �����	� �/�

��	����	��(�� ��� ��������((�	���$	� ��	��(�� ���� 1	� ������	�	�� ��� �	���	� ��	� ����� �/� &�,�

�	����$������<��+
���D���
�?@2@C?8572  �?@?>
���	$	���$	���	��(�������
���$����	�<2@@��)����
�>�

/��� (���	���� ���� �	��� (�����$	� /��� &���)� ���� �	���	� ��	� ����� /��� &�,� �	����$������ ���� &�,�

��������	�� ���1������ ���� �����
���� <���� ���	��� �	�� ?@@8C2"85!2 E!?8>
� =�	� 4���(	���

������������/�����	�#������/���	���$	��<4�#�>�������	���	������������������/�����	�#������/���$	��

���	��	�� <��#��>� �	����	��� �������)� 
���$����	� 1	/��	� ��	����	��(��� ����������
����� ���

��������((�	���$	���	��(���������������)�(�	$	���$	���	���	���/������ 
	����9��������������	�

�/�	�� ���((��)� ����������
������ ���)� ��	��(�	�� <&	(���
�)�� ?@@ C!@5992�?>� <�� &	(���
�

?@@ C!@5??B�"?>
�=�	�	�(���	��������
��1	�/�

��	�������(	��������	��������������/	���	������

�	����&�,��*��
	$	
�
��

&��	$	���
���$����	���	������(�	$	����

����	���/�&�,��	����$�����
�=�	������	��	��/�&�,�

�	����$������ /��� &���)� (���	���� �	�	�$��)� ��	����	��(�� ���)	�� /���� @� H� ��� 2?
!� H� �����


���$����	�(�	$	���$	���	���	���<�������	����	��?@@8C2"85!2 �?8>
������	�������1��������	���

��



� *

��:� (���	���� ���� &�,� �	����$������ �	�(��	� ��������������� �/� 
���$����	
� #���
��� /�)��	�� �	�	�

�1�	�$	�� ��� ��	� 
��)	��� (���(	���$	� ����������I	�� ������� �/� (���	���� ���� �	�	�$	�� ������:���

��	��(�� /��� �	����
�)��� ������	��
� ��� ��	� (�	$	���$	� 
���$����	� )���(�� &�,� �	����$������ ����

�1�	�$	�����"
9H��/�(���	����<��+
���D���
�?@@"C??5 ?B�7">�*	�����
	����	�����
�)�	���	��/�$���

����	��	��$������
��1	���	��	��)�
�����������1	����	��/���	���)����	//������������/	���(��/�
	
���

�	$�	�� �/� 29� ���
	����	� ���
�)�	� ��	���	�����M$	� (���	���� ����� �������� &�,� ��/	������ ����

�	L���	����	����	��(�������������((�	���$	���	��(�������	�	��
��(�1
���	��<4��������	����	��

?@2@C?25777�B>
�&�,��	����$����������������������������/���	�29�(���	���������	�	�$	��(�	$	���$	�

	��	��$��� ��	���	��� ���� ��	� �����(	���1
	� ��	���	���� /��� ��	��� ���	�
���)� ���	��	�� ���
�� 1	�

�������	��<4����� ���	����	��?@2@C?25777�B>
�=������������))	���� �����	��	��$�������1	�����	/�
�

�(����� /��� (�	$	����)� &�,� �	����$������ ��� (���	���� ����� �������� &�,� ��/	�����
� =	��/�$��� ���

	��	��$��� ����
�� 1	� (�	/	��	�� �/� 
��)	�� ��������� �/� ��	���	��� ��� ������(��	�� <&	(���
�)��

?@@ C!@5992�?>
�

��� ���������� ��� ����	����� ���
�� 1	� �	���	�� /��� &+,� ���		���)� (����� ��� �������)�

����������
�����
� �������$	���������&+,��	/��	��1��&+,�3*��(�����$	���	�����������
������

��	� ���� �������������	�5� ��	� �	������� �	(	���� ��� ��	� �	$	����� �/� ���� ���� ��	� ���)	� �/� ��	� 
�$	��

���	��	
� ��� ����	L�	��	�� ����	� &+,� ��/	������ ����
�� 1	� ��	��	�� ��������)� ��� ��������� (������	�

�����������((��)�����������
������<������
��/�+����%������+�
�����?@@ C75"B� 2>
�=�	�������1��

������ 	�� �

� ���/���	�� ����� ���� (���	���� ����� &+,� ��/	������ ���
�� 1	� ��	��	�� �����

��������((�	���$	���	��(�����	������	��/�
�$	�����/��������1	��)�$	�����
�
�

�����������	���	(���	����)��(�	$�
	��	��/�&�,�����&+,���/	�����������)�(���	�������������

���/
�������	
�����?@@2CB5?8B� ">
�N	�/���������� ��	�(�	$�
	��	��/�&�,�����&+,���/	���������

*����	����.����	���������
������������/���	�)	�	��
�(�(�
������<��/
�������	
�����?@2@C295 29�

?">�� ���/�����)� �� (�	$����� �	(���� /���� #(���� <��� �� 0�����	��	��
� ?@@ C2@"5!B�97>
� ��� .����	��

	//	���$	�$�����������<�����&����������������&��>�����(�	�	��������
/��/�(���	����<��/
�������	
�



� +

���� ?@2@C295 29�?">
� ��� #(����� ��
�� 2?H� �/� ?@B9� (���	�����	�	� $�������	�� �)������ &�,� <��� ��

0�����	��	��
� ?@@ C2@"5!B�97>
� =�	�	/��	�� ��� ��������� ��� ��	� �	�	���������� �/� �	��
�)��� &�,�

<&���)�������&���������&��>�����&+,�����	���������)�������/������$������������)������&�,�����
��

1	�	������)	����������(���	���(�(�
������<������
��/�+����%������+�
�����?@@ C75"B� 2>
�=�	���/	���

(��/�
	��/�&�,�$��������������)�������������� ���
�����������$���������
������	:�	���$	�(��(��
������

��	���	��
��

#	$	��
����	��
$	�� ����	�� �	����� �	)�����)� ��	�1	������� ���(�	$	��� �	����$�������/� $���
�

�	(������� ��� (���	���� �	�	�$��)� ��������((�	���$	� ��	��(�
� #���
�� �	� ��	� 
���$����	� ��� �	��

���
�)�	�� 
��	�	��	��$��� ���� �	��/�$��O�N�����(���	���� ����
�� �	�	�$	�(�	$	���$	� ��	���	��O� ���

��	� ������ 1�� ������ 	�� �

�� �

� �	(���	�� ���	�� �/� 
�$	�� ���/�������� �	
��	�� ��� �����=*.� ��	���	���

������	�� ��� (���	���� �	�	�$��)� ���� ��
�� �����=*.� �)	���� 1��� ���1��	�� ��������((�	�����
�

&��	$	�������
�����
�(������	����(�	$	���$	���	���	�������
��1	���������	�	������

�&���)�(�����$	�

�����	��� �	�	�$��)� ��������((�	���$	� ��	��(�� �	)���
	��� �/� ��	� ���1	��� ��(	� ���� ����)	� �/�

��������((�	������������	)���
	����/�&�,��*�� 
	$	
�� <��&	(���
�?@@ C!@5??B�"?>
����	�������

���
��������	
��1�����	(���������(��(��
�:������(���	�������	�)���)���	����	��(��/���
��(�����

(��$��	�� (�������	�������� ��((���� /��� ��	� ��	� �/� 
���$����	� (��(��
�:��� <&	(���
�)��

?@@BC"952@" �!9>
� .���

��� 	$	�� ����)�� �����=*.� ��	��(�� �((	���� ���1	� ��/	� ���&���)��	)���$	�

���� �����&��� (�����$	� (���	���� <��/
���� ���	
� ���� ?@@BC275!@8� >�� ��	� ����)	�	��� �/� ��	�	�

(���	���� �	������������	���/� ����$	��	1��	
�&���)��	)���$	�(���	���������(�����$	������&�������

���	�	���1
	�&�,��*������ �	�	�$	� ��������((�	������� ����
�� 1	� /�

��	�� ���	/�

�� 1�� ��=�

����&�,��*�� �	����)����� ��	��	�����������$���
� ��	��(���(������/����������/�&�,��	����$������

1	/��	���=�	
	$������<��&	(���
�?@@ C!@5??B�"?>
�����
�����	�L�	�������/���	�1	)�����)�����������

���� ���������������� �/� (�	$	���$	� ��	���	��� ��� ���� �	��
	�
� D$	��

�� ��	� �(����
� �	)��	�� �/�

(�	$	���$	���	���	��������	�����1	��	�	����	�
��

�



� ,

�

2
�4��	$	����#����+��0��I�
	I�&��:�.��#���	I�.��.���'����,�$	����
�+��������	(����������	����$������

/�

����)� ��/
�:���1� ��	��(�� ��� +����P�� ���	��	� (���	���� 5� �	��� /��� (������� (��(��
�:��
� 0���

?@@"C!752797�9!�

�

?
��	���Q��=������#��#���������������������Q��&������=���������R�������Q��Q������������#��������

+�������R
���/
�:���1���	��(��/���+����P�����	��	������(���	�����������������	(��������
��)�����#���

?@@!C!@5297�9�

�

7
� ��

���)� 0�� R	��� ��� ������I	�� D�� *���1���� R�� ,�)	
� N
� #�1/�
������� �	(������� �� �/�	��

��/
�:���1����+����P�����	��	5�		��/���&�,����		���)O�N��
����0�����	��	��
�?@@9C2?5 B"�9�

�

"
���������#��D�
��������#���	������D
�$�����3�����.��+�����	��
�D���
���	(���������������/
�:���1�

�����	��&�,��	����$�����
���/
�������	
�����?@@BC275!@8� �

�

!
� +�
1	��� +�� +��$������ ��� �	��	
����	�� +
� .�
������� �	(����� /��
��	� ��� �������� �	(������� �� ���

���������
��/����������	��������I�����(���	�������/
�:���1�/���+����P�����	��	
���/
�������	
�����

?@@BC2752"!7�"�

�

9
�DK����R��*�)���������41������&��R��������&�����=����#��	���

�3	����$�������/��	(��������������

(���	��������+����%�����	��	���	��	������)���/
�:���1
���0�����	��	��
�?@@8C"757 B�"@2�

�

B
� S	��I� ��� ��

���(�� ��� .��	���/� &�� 3�)
	�� 0�� ,�$������ #3
� &	(����� /��
��	� ��	� ��� �	(������� ��

�	����$�����������(���	���������
�	����$	���
�������	��	�������(�	������	
�&	(���
�)��?@@ C!@59!7�"�

�

8
� #�����3���	�����������	����0��3����������
�����	�4��+�(�����
� 4��	��$��� /����	(��������� $�����

/
��	���	���	������(���	���������+����P�����	��	
�&	(���)�����	��	��
�)��?@2@C!B5?"?�!�



����������	
�	����
��������������
�����
	����
�����������
�����

�
�	�
���	���
���
��	
�����	
������	�
��	����
���

��������	

	���
�
�� �	�����	��	������������ ���
�
����
��
���������	����	����������
	���

�
�
����
��
�

�

�	�
���

�	�  �	��
�� ����	����	� ��� �	

	� 	�� �
� !��� ��	��� ��""	��#� �$���� ��	� "�
���	��	��

�%�%&'(&��)�#�������##	##�� ���	���#���!��	������#��	����*���������(�!
�""���������	
�

��#	�#	� +(��,� ����	��#� ��	��	�� ����� �""���#����	##���#
� �#� ��	�� �����	�� ����� ��	�

��	*�
	��	� �!� �	������#� �� ���� -� �#� ����� !�������	
��� ����	�#	�� ��� (��� ����	��#� �#�

��"���	�� ��� ��	� �	!	�	��	� ����
������ ��� ���#	� �������	#� ��	�	� ���#� ��#� �	�	��
��

	*�
���	��+�"���.�#���	��	��
�)//01�2/31�45�67�����(�!
�""����	
���#�)/2/1�26�026�

)3,
� 8��� ���#� �	�#��� ��	� �##	##"	��� �!� ��	� ��#�� �!� �	����*������ �!� *���
� �	������#� ���

�������	#� ����� �	
���*	
�� 
��� ��	*�
	��	� �	9���	#� ��	� ���������	�� 	!!���#� �!� "�
���
	�

��*	#�� ����#
�'��#���#���	���#	��!���	��%�%&'(&��#����	#��������	����������������!�20�

��#����
#�$	
�� �� ����.%'%--:����	��-����;#�����-�
���#�<����#�� ����
��

(�� ������#�� ��� ���	�� ��$
�#�	�� ��!��"������ ��� ���#� �##�	�� "���
�� !���#	�� ��� ��	�

��!
�	��	��!� ��!
�=�"�$���������'&8�� 	��#�������	������#��	����*������+��#	��	����#����

#�����#	��	#��!�����	��#,����	��%�%&'(&��)�#�����+.���)/2/1�40�273/�6,��##	##	����	�

��#�� �!� �	����*������ �	
��	�� ��� �

� �""���#���	##���#� ���� $��
� ��#� �#	�� ��� (��
� (��

������������	�����������������	�#�����!��""���#����	##����	=��#��	���#���"���	�����

��	� #������	��#� �	����*������ ��	� ��� ��	� ������
� ��#����� �!� �	������#� �� *���#�

+�	����*�����#� �������� � ��� �	����#� !�		� �!� �""���#����	##���#,
� '�	� "�#�� �	
	*����

����
�#���#� �	�	� ����� ��	� �� �	#�� ��#�� �!� �	����*������ ��#� 	##	����

�� ���!��	�� ���

��#���*	� #��!��	� ���� 	�� �����	�#� +������� 
���� �
�� 
	�� ���� ��� ��������� �
� ����

�����
 �	�������������,�������#�"���
���$�������	=�
�#�*	
��� �	
��	�� �����"$��	��

�""���#����	##���
�����	�������������� �	#����#���!��	����*��������#��
#���$#	�*	�����

���#	� ����	��#� ��#���*	� !��� >�?��&�� ���@��� ���� �	�	�*�� � ������
������ ����*���
�

��	��"	��
�(���#������������ �������������*����
��""���#����	##����#		"	�����$	�"��	�

��*�
*	����������	�#������	��	*	
��"	����!� 
�*	����#!������������	���� ����$�$
����	�

��� ��	����!����� �""���#����	##���� �������	��#������ ��"$��	�� �""���#����	##���#
�

���	�*	��� ��	� "�A������ �!� ��	*���#
�� �	����	�� ��#	#� �!� �	������#� �� *���#� +>�?,�

�	����*������ !��"� ��	� $��
� ���
� 	��� ������	�� ��� ����	��#� �	�	�*�� � ���� ��
�� �����'&8��

$����
#����"$��	���""���#����	##���
��



'�	�"�#���"����������������
�����
�#������#�#���	��$������	

	���	���
���#�������

�>�#� �

�����	�#� #���
�� �	�	�*	� ��	*	���*	� ����*���
� ��	��"	��� $	!��	� �""���#����	##����

��"���#�������� ���	#�	���*	� �!� ��	� ���	� ���� ��"$	�� �!� �""���#����	##���#
� ���"����

������
�=�#����������*���
�� 	��#���#�$		���	"��#����	�����$	�	!!	���*	�����	����� ���	�

���������������#	*	������!�>�?��	����*�����#
�'��� ������#� ��!����������$�$
����	����

��	�
�����"$	���!���#	#��	�	�*�� ���	*	���*	�����*���
���	��"	������	�#�"	���	�����#�

�$#	�*	�� ��� ��	� �%�%&'(&�� )� #����
� 8�*	� �!� 26� >�#� � ��#���*	� ����	��#� ��������

�	����*�������	�	�*	����	*	���*	�����*���
���	��"	���+72
7B,���"���	���������
����	��!�

��	� 0� ����	��#� ����� �	����*��	�� +22
2B,
�'��#� ���#� ������ ��#� $		��"�#���	���	�	��$��

�	

	�	���
�#���	�4��!���	�0�����	��#������>?���	����*�������	�	�*	������*���
���	��"	���

���� ��	*	���*	
�� $��� ����	�� �#� #�	��!��� ��	��"	��� ��� ������
� ��	� 	#��$
�#�	�� ��� ��� �

�	����*�����
�'�	�#"�

���"$	���!�����	��#��	�	�*�� �������
��������	��"	�����#���	����

����������	����
�#�����!�����#������
�#	��	#��!�����	��#���� ��#	��$	!��	���	��*��
�$�
����

�������	��#	��!�	!!	���*	�����*���
���� #�#�����#�
�"�*����	
�

�#� #���	�� $�� ��� �	

	� 	�� �
�� )� �##�	#� �	"���	�� ��� $	� �
���!�	�� ����	���� � >�?�

�	����*������� !��#�
�� ��	� 	!!������ �!� ��	� �	�� ���
	�#��	� ���
� �	#� +	��	��*��� ����

�	�	!�*��,� ��� ��	*	���� � >�?� �	����*������ ��� ���#	� ����	��#� �	9����� � 
�� ��	�"�

�""���#����	##����� ���� #	����
�� ��	� ���	� ��#�� �!� �	����*������ ���� ��	� #��*	�

���	�

"	�#��	#����$	����	��������#	����	����
�����
��>�?������	�#
�

8���

�����	�
�����!�����	�	##��!���	���#���!�>�?��	����*�������"�� ����#�����#������ �

���	��!�����	��#��	9����� ��""���#����	##���#��#�������	����#���	��������	��#�#���
��

��	�!��"���	*	���$
	���#	�#	#
��

�

������%#�	*	����������
-��"	�����#����������
8	�������8	�����	C���D��	#����������
��#	����?�*	�����������
�
�����
���
��8�5��
����
���
����
'����
�
�(�������
�����)
���������������
(�������
�
����0��	�
����
�
�G�����1�*��
��p�R�
OLJJ-���������6�0��	�
���6���
�
����6� �����
�



LETTERS TO THE EDITOR

Lamivudine Resistance
and Exacerbation of
Hepatitis B in Infliximab-
Treated Crohn’s Disease
Patient

To the Editor:
In September 2004 we reported 3

cases of chronic hepatitis B in Crohn’s
disease (CD) patients from a cohort of
80 patients treated with infliximab.1

Two patients showed severe reactiva-
tion, 1 of whom died. Based on the
American Association for the Study of
Liver Disease (AASLD) and European
guidelines,2,3 preemptive lamividune
was administered to the third patient,
and no flare-up of hepatitis B virus
(HBV) infection was detected 6 months
after first infliximab infusion, when the
article was accepted for publication.
Lamivudine resistance can be detected
in 14% to 32% after 1 year and 60% to
70% after 5 years of treatment. Thus, we
suggested in a previous article1 that ad-
efovir dipivoxil could be a better option
for patients requiring long-term immu-
nosuppressive therapy because resis-
tance occurs at a slower rate compared
to with lamivudine.4 However, the pa-
tient was maintained on lamivudine be-
cause of a good sustained response and
based on widely accepted recommenda-
tions at that time.

We report here long-term fol-
low-up of this patient, who showed se-

vere reactivation of HBV infection 5
years after lamivudine initiation and 2
years after infliximab induction treat-
ment and subsequent retreatment infu-
sions.

A 29-year-old man was diagnosed
with ileocolic and perianal CD in 1995.
In 1999 mild, persistent hypertransami-
nasemia was found, and chronic B hep-
atitis (HBeAg and HBV DNA positive)
was diagnosed. A liver biopsy per-
formed in February 2000 showed mild
portal and lobular activity without fibro-
sis. Lamivudine 100 mg daily started in
April 2000 showed a good response,
with HBeAg seroconversion, HBV/
DNA clearance, aminotransferase nor-
malization, and persistence of HBsAg
positivity. In November 2001 the patient
experienced a CD relapse with worsen-
ing of his perianal fistula, and he was
treated with azathioprine 2.5 mg/kg per
day. In July 2003 infliximab was added
because of a lack of response to azathio-
prine. Three doses of infliximab were
administered, followed by an 8-week
maintenance treatment, resulting in a
complete and sustained response. Lami-
vudine was also maintained, and no
flare-up of HBV infection was observed
until May 2005, when a slight increase
in aminotransferase levels was detected.
Two months later the patient experi-
enced asthenia, malaise, and nausea.
Blood analysis disclosed increased lev-
els of serum ALT (289 IU/L), AST (225
IU/L), alkaline phosphatase (68 IU/L),
GGT (35 IU/L), and total bilirubin (1.8

mg/dL). Hypoalbuminemia (29 g/L) and
a decrease prothrombin rate (56%) were
also found. The liver appeared normal
on abdominal ultrasonography, and
there was no ascites. Serum markers of
hepatitis A virus, hepatitis C virus, cy-
tomegalovirus, Epstein-Barr virus, and
herpes virus were negative. IgM anti-
HBc antibodies and high serum HBV
DNA polymerase levels were detected
(13,763 IU/mL). A test for HBeAg, pre-
viously positive, was negative at this
time, suggesting the emergence of
lamividune resistance with reactivation
of a mutant B virus. Infliximab was
stopped, and adefovir dipivoxil (added
to lamivudine) was started in August
2005. The patient’s status ameliorated in
the next weeks, and he was totally
asymptomatic in October 2005. A pro-
gressive improvement in the hepatic
profile was detected, with normalization
occurring in April 2006. A slow de-
crease in HBV DNA polymerase levels
was detected in the next months. How-
ever, detectable HBV DNA persisted
until November 2006 (59 IU/mL). A
hepatic biopsy performed in June 2006
showed clear progression of liver dam-
age compared to a previous biopsy, with
septal fibrosis and two well-defined nod-
ules suggesting incomplete cirrhosis.
His CD remained in clinical, analytical,
and endoscopic remission with azathio-
prine until the last control in March
2007. Immunomodulatory therapy with
anti-TNF has not been necessary during
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follow-up. The viral and biochemical
profile is shown in Figure 1.

The recently published new
AASLD practice guidelines suggest
that adefovir or entecavir could be
used as an alternate option to lamivu-
dine when long-term immunosuppres-
sive therapy (more than 12 months) is
foreseen.5 Some CD patients, mainly
those with a fistulizing pattern, require
long-term infliximab therapy to main-
tain remission.6 In this setting, preemptive
antiviral therapy with entecavir, which
will soon be commercially available, is
preferred to adefovir because of the rapid
onset of action and lack of nephrotoxicity.
In addition, this case and previously re-
ported cases from a cohort of 80 CD pa-
tients1 demonstrate that severe reactiva-
tion in HBV-infected patients related to
infliximab seems to be the rule. Based on
this limited but relevant experience, the
following recommendations for HBV-in-
fected patients requiring anti-TNF thera-
pies may be provided: (1) screening for
HBV markers including HBsAg and anti-
HBc (to detect occult hepatitis B) is man-
datory; (2) HBV DNA should be deter-
mined in HBsAg- and anti-HBc-positive
patients; (3) entecavir or adefovir should
be administered to all HBsAg-positive
and/or HBV DNA–positive patients dur-
ing anti-TNF therapy and at least 6
months after withdrawal, with antiviral
prophylaxis also recommended to all
HBV-infected inflammatory bowel dis-
ease patients requiring immunosuppres-
sives; and (4) anti-TNF therapy should be
judiciously administered to HBV-infected
patients and the risks and benefits cau-
tiously weighed.
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Tuberculin Test in
Patients With
Inflammatory Bowel
Disease

To the Editor:
The application of a tuberculin

test (as well as chest x-ray) in all pa-
tients with inflammatory bowel disease
(IBD) before the administration of in-
fliximab seems to be of paramount im-
portance. Lack of performing these 2
tests is considered to be a kind of mal-
practice. However, it has recently been
suggested that the application of a tuber-
culin test in patients with IBD before the
administration of infliximab seems to be
meaningless, especially in Crohn’s dis-
ease (CD) patients.1 This assumption is
based on the very high incidence of an-
ergy in patients with CD due to the
disease itself, the concurrent consump-

tion of corticosteroids, and the poor nu-
tritional status. The situation is not clear
in patients with active ulcerative colitis
(UC), as very few data concerning the
incidence of anergy in these patients are
available.

We would like to emphasize the
fact that according to data referring to
Greek patients with active UC the inci-
dence of anergy to PPD (16%) is not
statistically significantly different from
that found in normal controls (20%).2

On the contrary, we found statistically
significant differences in the incidence
of anergy in patients with CD compared
to normal controls (20% versus 52.2%,
P � 0.05).2

Bearing in mind the fact that more
and more patients with UC not respond-
ing to classical treatment are candidates
for anti-TNF therapy3 and the above-
mentioned data, according to which the
incidence of anergy to PPD in patients
with active UC is not different from the
incidence expected in the general popu-
lation, we suggest that the PPD test (and
chest x-ray) must be performed before
the administration of biologic agents in
all patients with active UC needing
treatment with infliximab. Concerning
CD, we suggest that the PPD test must
also be performed in all patients; in that
case, however, only the positive test
must be taken into account.
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