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INTRODUCTION

Inflammatory bowel disease (IBD) includes Crohn’s disease 
(CD) and ulcerative colitis (UC). They are both chronic 
inflammatory disorders of the gastrointestinal tract, of 

yet unknown etiology, and are characterized by chronic 
inflammation of the intestinal wall. The diagnosis of IBD 
is generally established during a flare based on the clinical 
symptomatology, endoscopic aspect, pathological study 
and the evolutionary profile under treatment (1). Medical 
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ABSTRACT
Background: Immunosuppressive drugs have become a mainstay of therapy for the inflammatory bowel diseases (IBD). These 
treatments expose to a risk of hepatitis B and C reactivation. Objective: The aim of this study was to assess the prevalence of 
hepatitis B and C viruses in Tunisian IBD patients on immunosuppressive treatments. Materials and methods: Patients with 
inflammatory bowel disease were consecutively recruited over a 2 years period (2017-2018). Prevalence of viral hepatitis B 
and C as well as clinical, biological and virological presentation, management and outcome were assessed. Factors associated to 
hepatitis B and C were also analyzed (SPSS software, p value <0.05). Results: Seventy four patients with IBD were included: 38 
women and 36 men. Among them 62 (83.8%) had CD and (16.2%) had UC. Mean age was 43.5±14.2 years. Six patients (8.1%) 
had at least one positive HVB marker. Hepatitis C infection was found in 4% patients. HBs Ag was positive in only one patient 
(1.3%) with positive HBV DNA. Anti HBc and anti HBs antibodies were positive respectively in 6 and 4 patients. Vaccination 
against hepatitis B was proposed for 22% of our patients with negative anti HBc antibodies and HBs Ag. Two patients presented 
non-severe acute hepatitis C with sustained virological response after antiviral treatment. IBD did not relapse under antiviral 
treatment. A 3rd patient had chronic hepatitis C infection. She was treated with Pegylated Interferon alpha and Ribavirine. No 
cases of viral reactivation have been reported. Noassociated factors to hepatitis B and C viral infections were identified in our 
study. Conclusion: The prevalence of hepatitis B infection in IBD patients under immunosuppressive therapy was similar to the 
general population, while the hepatitis C prevalence was higher than the national prevalence. Screening for hepatitis B and C 
viral infections is mandatory in inflammatory bowel disease patients. Vaccination against hepatitis B is highly recommended.
Keywords: Inflammatory bowel disease; Hepatitis B; Hepatitis C (source: MeSH NLM).

RESUMEN
Antecedentes: Los fármacos inmunosupresores se han convertido en un pilar de la terapia para las enfermedades inflamatorias 
del intestino (EII). Estos tratamientos exponen al riesgo de reactivación de la hepatitis B y C. Objetivo: El objetivo de este 
estudio fue evaluar la prevalencia de los virus de la hepatitis B y C en pacientes tunecinos con EII que reciben tratamientos 
inmunosupresores. Materiales y métodos: Los pacientes con enfermedad inflamatoria intestinal fueron reclutados 
consecutivamente durante un período de 2 años (2017-2018). Se evaluó la prevalencia de las hepatitis virales B y C, así como 
la presentación, el tratamiento y los resultados clínicos, biológicos y virológicos. También se analizaron los factores asociados a 
la hepatitis B y C (software SPSS, valor de p<0,05). Resultados: Se incluyeron 74 pacientes con EII: 38 mujeres y 36 hombres. 
Entre ellos, 62 (83,8%) tenían EC y (16,2%) CU. La edad media fue de 43,5 ± 14,2 años. Seis pacientes (8,1%) tenían al 
menos un marcador HVB positivo. Se encontró infección por hepatitis C en el 4% de los pacientes. HBs Ag fue positivo en 
sólo un paciente (1,3%) con ADN del VHB positivo. Los anticuerpos anti-HBc y anti-HBs fueron positivos respectivamente en 
6 y 4 pacientes. Se propuso la vacunación contra la hepatitis B para el 22% de nuestros pacientes con anticuerpos anti-HBc 
negativos y Ag HBs. Dos pacientes presentaron hepatitis C aguda no grave con respuesta virológica sostenida tras el tratamiento 
antiviral. La EII no recayó con el tratamiento antiviral. Un tercer paciente tenía infección crónica por hepatitis C. Fue tratada 
con interferón alfa pegilado y ribavirina. No se han notificado casos de reactivación viral. En nuestro estudio no se identificaron 
factores asociados a las infecciones virales por hepatitis B y C. Conclusión: La prevalencia de infección por hepatitis B en 
pacientes con EII bajo terapia inmunosupresora fue similar a la población general, mientras que la prevalencia de hepatitis C 
fue mayor que la prevalencia nacional. La detección de infecciones virales de hepatitis B y C es obligatoria en pacientes con 
enfermedad inflamatoria intestinal. Se recomienda encarecidamente la vacunación contra la hepatitis B.
Palabras clave: Enfermedades inflamatorias del intestino; Hepatitis B; Hepatitis C (fuente: DeCS BIREME).
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therapy is mainly based on therapies aiming to reduce 
the inflammatory response, such as corticosteroids, 
immunomodulators, and biological drugs (2,3). Treatment 
regimens for IBD incorporate the use of a variety of 
immunosuppressive agents (thiopurines, methotrexate, 
cyclosporine, anti-TNF-alpha agents). 

The development of these treatments has reduced 
the need for surgery, the number of hospitalizations 
and improved the chances of deep remission (4). 
However, immunosuppressive drugs increase the risk 
of infections, hepatitis B and C reactivation especially 
when used in association.

It is also recognized that patients followed for IBD 
would be at risk for hepatitis B and C infections due 
to the extensive use of endoscopic procedures, blood 
transfusions, and surgery. Tunisia is considered a low-
endemicity area for both hepatitis B and C viral infections. 
The prevalence of HBs Ag in Tunisia is indeed 1.8% while 
it is estimated at 3.5% worldwide  (5,6). The prevalence 
of anti HCV Ab is 0.87% versus 1% worldwide (7,8). 

The aim of our study was to assess the prevalence 
and the characteristics of hepatitis B and C viruses 
in Tunisian IBD patients on immunosuppressive 
treatments, and to determine the associated factors to 
these viral infections.

MATERIALS AND METHODS

Study design

A retrospective study including all consecutive 
patients with IBD (CD or UC) under immunosuppressive 
therapies (thiopurines, methotrexate, cyclosporine, 
anti-TNF-alpha agents) was performed at a tertiary-level 
hospital (Habib Thameur Hospital, Tunis) from January 
2017 to December 2018. This study was performed 
according to the declaration of Helsinki, following the 
guidelines for good clinical practice and the ethics 
committee approved the study protocol. Data were 
collected, and handled anonymously. The diagnosis 
of IBD was based on clinical, endoscopic, histological, 
radiologic, and therapeutic criteria. We included all 
patients with IBD (CD or UC) who were screened for 
viral hepatitis C (anti HCV Ab) and viral hepatitis B 
(at least the search for the HBs antigen (HBs Ag) and 
anti HBc antibodies (anti HBc)). A total of 74 IBD (62 
CD and 12 UC) patients were included. The following 
variables were recorded: age, gender, disease duration, 
immunosuppressive therapies, previous surgery related 
or not to IBD and disease distribution according to the 
Montreal Classification.

HBV and HCV screening

Patients were tested for HBs Ag, antibodies to 
hepatitis B core protein (anti-HBc), and antibodies HCV 

(anti-HCV Ab), using an enzyme-linked immunosorbent 
assay. HBs Ag-positive sera were tested for hepatitis B e 
antigen (Hbe Ag), and antibodies to HBe Ag (anti-HBe). 
If HBs Ag and/or anti-HBc were positive, HBV viral load 
was analyzed by the PCR Real-Time. Anti-HCV-positive 
antibodies sera were tested for HCV RNA using the 
same technique. 

Statistical analysis

The data were analyzed on the Statistical Package 
for the Social Sciences (SPSS) version 20, IBM SPSS 
Inc.; Chicago, IL, USA). Results were expressed as 
mean ± standard deviation. Univariate comparisons 
between groups were performed using chi-squared 
tests for dichotomous variables or Fisher’s test when 
appropriate. For continuous variables, independent 
samples t-tests were used. Potential associated factors 
to HBV/HCV infection such as gender, age, type of 
disease, therapy, disease duration for a positive or 
negative testing result, and univariate logistic regression 
models were used. Multivariate models have been 
tested for the same outcome. A p value of <0.05 was 
considered to be significant.

RESULTS

Mean age of the 74 IBD patients at study inclusion was 
43.53 ± 14.2 years (range, 17–73). Of these patients, 
38 (51.4%) were female, and 36 (48.6%) were male. 
The median disease duration at study inclusion was 
9 years (IQR, 6–13). Of the 74 patients, 83.8% were 
diagnosed with Crohn’s disease and 16.2% with 
ulcerative colitis. Among the 62 CD patients, 30 were 
on azathioprine alone (48.4%), four on infliximab alone 
(6.4%) and the other 28 (45.2%) were on combination 
therapy (azathioprine with infliximab or adalimumab). 
The average duration of treatment with azathioprine 
was 54.5 months (range, 6 to 180 months). The average 
time to start treatment with azathioprine was 85.4 
months (0 - 360 months). Thirteen patients were on 
infliximab and only two patients received adalimumab. 
The average time to initiate anti-TNF alpha therapy was 
119.3 months (0 - 348 months). Of the 12 patients with 
UC, 10 were on azathioprine (83.3%), and two (16.7%) 
on combination therapy (azathioprine with infliximab). 
The average time to start azathioprine was 30.5 months 
(0 - 156 months).

Demographic, clinical, and therapeutic characteristics 
of the study cohort are reported in Table 1.

Prevalence of HBV markers

Present HBV infection (HBs Ag positive) was found 
in 1.3% of the general population, 1.6% of CD, and 0% 
of UC patients. There was no significant difference in 
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prevalence of HBV among male and female patients. 
The prevalence of anti HBc in CD and UC patients 
were 9.7% and 0% respectively (p=0.260). In general 
IBD population, HBc antibodies prevalence was 8.1%. 

Patient 1 had active chronic hepatitis, and received 
entecavir. Number 2 CD Patient had only anti-HBc, 
and viral load was negative (occult infection). Anti-HBs 
antibodies were associated with anti-HBc in 4 patients 
(patients 3, 4, 5 and 6). Anti-HBs prevalence in UC 
patients (58.3%) was significantly higher than in the CD 
group (19.3%, p=0.004). The characteristics of the 6 
HBV-positive patients were summarized in Table 2. 

Anti-HBV Vaccination Status 

Effective vaccination was detected in 15 (20.2%) of 
the 74 IBD patients. The vaccination rate in negative 
HBV patients, defined as anti-HBs antibody level ≥ 10 
mIU/ml without the presence of HBc antibodies, was 
22%.

Prevalence of HCV infection:

HCV infection (HCV Ab positivity) was found in 4% 
of all patients (CD: 3.22%, UC: 8.3%).  There was no 
statistical difference between CD and UC (p=0.411; 
OR 0.366; 95% CI 0.03-4.40). The all 3 patients were 
positive for HCV RNA (Table 3). At univariate logistic 
regression, we didn’t found any association between 
HCV infection and age, gender, former steroid use, use 
of combination therapy and surgery. Also no significant 
difference was found in disease locations based on 
Montreal Classification. Two patients (69-years-old 
woman and 34-years-old man) developed non severe 

Table 2. Characteristics of the 6 HBV-positive patients.

Patient Age  
(years)

Sexe
(M/F)

IBD
(CD/UC)

Immunosuppressive 
therapy Serology Viral load Treatment

N° 1 50 M CD Azathioprine
HBs Ag (+)

Anti HBc (+)
Anti HBs (-)

3250 IU/l Entecavir 0.5 mg 
per day

N° 2 38 M CD Azathioprine
HBs Ag (-)

Anti HBc (+)
Anti HBs (-)

undetectable -

N° 3 30 M CD Azathioprine
HBs Ag (-)

Anti HBc (+)
Anti HBs (+)

undetectable -

N° 4 49 F CD Azathioprine
HBs Ag (-)

Anti HBc (+)
Anti HBs (+)

undetectable -

N° 5 73 M CD Azathioprine
HBs Ag (-)

Anti HBc (+)
Anti HBs (+)

undetectable -

N° 6 60 F CD Azathiprine + Infliximab
HBs Ag (-)

Anti HBc (+)
Anti HBs (+)

undetectable -

M: male, F: female, CD: Crohn’s disease, UC: ulceratice colitis 

Table 1. Baseline characteristics of the 74 IBD patients.
Crohn’s 
disease
(n = 62)

Ulcerative 
colitis

(n = 12)
p value

Patient age (years) 43,3±14,8 40.9 0.456
Sex ratio (M/F) 1 0.7 0.597
Disease duration (years) 
at inclusion 12.16 4.83 < 10-3

Montreal Classification 
Age

A1
A2
A3

Location 
L1
L2
L3
L4

Behavior
B1
B2
B3

Perineal disease

0 (0%)
21 (38.9%)
41 (61.1%)

14 (22.6%)
5 (8.1%)

43 (69.3%)
1 (1.6%)

27 (43.5%)
23 (37.1%)
12(19.4%)
14 (22.6%)

3 (25%)
4 (33.3%)
5 (41.6%)

Immunosuppressive therapies 
at inclusion

Azathioprine (n, %)
Average time to start 
azathioprine (months, 
range in months)

30 (48.4)

85.4 (0-360)

10 (83.3)

30.5 (0-156)

Methotrexate (n, %) 0 (0) 0 (0)

Cyclosporine (n, %) 0 (0) 0 (0)
Anti TNF alpha (n, %) 4 (6.4) 0 (0)
Combination therapy 
(Azathioprine and anti 
TNF alpha) (n, %)

28 (45.2) 2 (16.7)
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acute hepatitis C. The other patient had chronic hepatitis 
C, treated with pegylated interferon and ribavirin. Only 
one patient received direct-acting antivirals (DAA) 
(available in Tunisia since 2015), the other patient were 
treated before the advent of DAA in Tunisia.

Comparison between patients with positive and 
negative HBV/HCV markers (Table 4)

When comparing patients with positive HBV and/or 
HCV markers with patients with negative markers, there 
was no significant difference concerning patient gender,  
type or the duration of IBD evolution, and different 
hepatitis risk factors (history of surgery related or not 
to IBD, dental care, scarification, tattoos, transfusions, 
unprotected sex).

Risk of viral reactivation under immunosuppressive 
therapy

No clinical or biological sign of HBV reactivation 
was observed during azathioprine on monotherapy, 
biologics or combination therapy. For patient 1 and 
during azathioprine therapy, no clinical or biological 
signs of reactivation were observed under NUC 
(entecavir). He had been receiving entecavir since 
hepatitis B infection diagnosis. For HCV patients, two 
patients out of the 3 with positive HCV serology was 
HCV RNA-positive and presented with non severe 
acute hepatitis (ALAT > 10 N). Patient 7 was followed 
for CD, and received azathioprine and infliximab. 
Patient 8 was also followed for CD and had been treated 
with azathioprine. Under antiviral treatment and 
withdrawal of immunosuppressive therapy, outcome 

Table 3. Characteristics of the 3 HCV-positive patients.

Age  
(years)

Sexe
(M/F)

IBD
(CD/UC)

Immunosuppressive 
therapy Serology HCV 

RNA ALAT Risk 
factors Treatment

N° 7 69 F CD Azathioprine + 
Infliximab 1b 2.6 x107 20 N Scarifica-

tions
Sofosbuvir/ Ledipasvir 

x 12 weeks

N° 8 34 M UC Azathioprine 3 109 10 N - Peg  IFN / Ribavirin

N° 9 39 F CD Azathioprine 1b 106 N - Peg  IFN / Ribavirin

M: male, F: female, CD: Crohn’s disease, UC: ulceratice colitis, HCV: Hepatitis C virus, Peg IFN: pegylated interferon

Table 4. Comparison between patients with positive and negative HBV/HCV markers.

Positive HBV and/or HVC markers
(n = 9)

Negative HBV and HVC markers 
(n = 65) p

CD
UC

8
1

54
11 0.658

Male
Female

6
3

30
35 0.249

Duration of IBD evolution 12.1 10.8 0.679

History of surgery not  related to IBD 5 34 0.855

History of surgery related to IBD 2 27 0.266

Dental care 6 27 0.155
Scarification 1 3 0.419
Tattoos 0 1 0.708
Transfusions 0 2 0.594
Unprotected sex 0 1 0.708
Lower endoscopy 8 63 0.252
Azathioprine 8 37 0.066
Anti- TNF alpha 0 5 0.389

Combination therapy 1 24 0.125
M: male, F: female, CD: Crohn’s disease, UC: ulceratice colitis, HBV: Hepatitis B virus, HCV: Hepatitis C virus
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was favorable with normalization of liver enzymes 
and sustained virological response (SVR). Patient 9 
had chronic HCV infection, RNA was detectable (106 
IU/l) without cytolysis and liver fibrosis was observed 
(F2 in Fibroscan®). Sustained virological response was 
obtained with peg IFN and ribavirin. 

DISCUSSION

In current study, we found that the prevalence of HBV 
infection did not differ between patients with IBD and 
the general population but HCV prevalence is higher in 
IBD patients than general population.

Despite screening and elimination programs, hepatitis 
B and C viral infections remain a public health problem. 
In 2015, the global prevalence of chronic hepatitis C was 
estimated to be at 1% (71 million chronic carriers of the 
hepatitis C virus worldwide). The regions with the highest 
prevalence are represented by the Middle East (2.3%), 
and Europe (1.5%) (7). In Tunisia we report  national-
level prevalence estimates of chronic HBV at 1.8%. 

It is estimated that 257 million people worldwide 
have chronic hepatitis B infection (global prevalence 
of 3.5% in 2016) (5). The most affected regions are the 
Western Pacific, and Africa, where 6.2% and 6.1% of 
the adult population is infected respectively. About 65 
million women of reproductive age are infected and at 
risk transmit infection to their children. In the Maghreb 
region, an estimated 2.7 million people (1.8 to 4.7%) 
had chronic HBV infection (5).

The prevalence of HBV infection in our cohort 
is 1.3% (1.6% in CD and 0% in UC) is similar to that 
reported in a recent Indian study, which found 1.4% 
positivity for HBs Ag (9). Biancone et al found a higher 
prevalence of HBs Ag in patients with CD than those 
diagnosed with UC (10), so was the case in our study. A 
French study reported positivity of anti-HBc in 2.78% 
in CD and 1.59% in UC (11).

The prevalence of anti HCV Ab in patients followed 
for IBD varies from 0.51% to 17.1% (12-14). Longo et al 
found a higher prevalence of anti HCV Ab in IBD patients 
than in a control group (5.98% in IBD vs 0.86% in the 
control group) (15). In our study, the HCV prevalence 
is higher in IBD patients than general population. 
HCV infection in Tunisia among IBD patients may 
be due to these factors: endoscopic procedures and 
scarifications. In our study no risk factor was identified 
in comparing positive and HBV/HCV patients. There 
was no significant difference concerning patient gender, 
type or the duration of IBD evolution and the different 
hepatitis risk factors (history of surgery related or not 
to IBD, dental care, scarification, tattoos, transfusions, 
unprotected sex).

Hepatitis B reactivation is not uncommon. It can occur 
either spontaneously or under immunosuppressive 

therapy (chemotherapy, corticosteroids, monoclonal 
antibodies...).

Reactivation of HBV can occur in patients with active 
hepatitis B infection, chronic or past HBV infection. 
It is commonly discovered in patients receiving 
chemotherapy for hematological malignancies. 
Reactivation can also occur in patients receiving 
bone marrow or stem cell transplantation, receiving 
chemotherapy for solid tumors, and patients receiving 
treatment with anti-CD20 antibodies, TNF inhibitors, 
corticosteroids or other immunosuppressive  agents 
(thiopurines, methotrexate, cyclosporine…) (16). 

HBV reactivation includes three phases. During 
the first phase, alanine aminotransferase (ALT) levels 
are normal, HBV DNA in the serum is increased and 
reappearance of HBs Ag in a person who was previously 
HBs Ag negative or had undetectable serum HBV DNA. 
In the second phase, ALT levels is increased, symptoms 
of acute hepatitis may be present. The third phase is a 
resolving phase (16). The incidence of HBV reactivation 
is unknown explained by the lack of standardized 
definitions of the reactivation. 

In HBs Ag positive patients, anti HBc Ab (+) and 
HBV DNA (+), reactivation is defined by an increase in 
HBV DNA > 2 log10 compared to the baseline rate. 
In patients with the following serological profile: HBs Ag 
(+), anti HBc Ab (+) and HBV DNA (-), reactivation is 
defined as the detection of HBV DNA (> 100 IU / ml). In 
negative HBs Ag patients (-), anti HBc Ac positive (+) and 
negative HBV DNA (-): reactivation is defined by reverse 
seroconversion (HBs Ag (-) to HBs Ag (+)) ± HBV DNA 
(+) or detection of viral B DNA with HBs Ag negative.

Rituximab (anti-body that targets the B-cell CD20) is 
commonly prescribed in non-Hodgkin lymphoma, and 
has been reported to improve the end of treatment. A 
meta-analysis showed that among HBc Ab (+) or HBs 
Ag (+) cases series, there was a higher rate of HBV 
reactivation for patients who received rituximab-based 
regimen. In HBs Ag positive patients HBV reactivation 
ranged from 2.17% to 23.8% in HBs Ag (+) (17). HBV 
reactivation is possible even in case of positive HBs 
antibodies (17,18). 

Hepatitis B reactivation with anti-TNF alpha 
antibodies has been reported in both chronic and occult 
hepatitis B. In patients followed for IBD or rheumatoid 
arthritis, hepatitis B reactivation was estimated at 37% 
in HBs Ag positive patients, and vary from 0% to 8.1% 
in patients with isolated anti HBc antibodies (19,20). In 
patients under azazthioprine, the reactivation risk is 
very low especially when prescribed on monotherapy. 
In our study, no cases of reactivation occurred under 
immunosuppressive therapy. 

Antiviral prophylaxis has proven its effectiveness 
in preventing HBV reactivation in patients under 
immunosuppressive therapies. In HBs Ag positive 
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patients receiving chemotherapy for breast cancer, 
the risk of reactivation under antiviral prophylaxis 
with NUC was 0% versus 28.6% in its absence. The 
relative risk of reactivation decreases by more than 80% 
on antiviral prophylaxis (21,22). EASL recommend early 
introduction of NUC for all HBs Ag positive patients 
requiring immunosuppressive therapy (23). 

While ECCO recommends vaccination in all IBD 
patients with negative HBV markers, more than the three 
quarters of the patients were not vaccinated against 
hepatitis B. It is mandatory to intensify vaccination 
efforts. Young age was a predictive factor of a good 
immune response to vaccination. Standard vaccination 
in IBD patients was effective in only 50% (24).

Hepatitis C reactivation is a rare phenomenon. These 
findings do not support the systematic HCV screening 
of IBD patients. Reactivation has been reported under 
corticosteroid. In a retrospective study in IBD patients, 
seven patients on corticosteroids presented reactivation 
with a fatal issue in one case due to hepatic failure (17). 
In our study two cases of viral C reactivation were 
reported. The 1st patient was under azathioprine and 
infliximab and the 2nd patient was under azathioprine.

In the literature some cases of acute hepatitis C on 
rituximab have been reported (25).

In conclusion, the prevalence of hepatitis B infection in 
IBD patients under immunosuppressive therapy was similar 
to the general population, while prevalence of hepatitis 
C was higher than the national prevalence. Screening for 
B and C viral infections is mandatory in all IBD patients. 
Vaccination against hepatitis B is strongly recommended.

Declared conflict of interest of all authors: None

Disclosure of funding: None

REFERENCES

1.	 Baumgart DC, Sandborn WJ. Crohn’s disease.  Lancet. 
2012;380(9853):1590-1605.

2.	 Gomollón F, Dignass A, Annese V, Tilg H, Van Assche G, Lindsay 
JO, et al. 3rd European evidence-based consensus on the diagnosis 
and management of Crohn’s disease 2016: part 1: diagnosis 
and medical management.  J Crohns Colitis. 2017;11(1):3-25. 

3.	 Gionchetti P, Rizzello F, Annese V, Armuzzi A, Biancone 
L, Castiglione F, et al. Use of corticosteroids and 
immunosuppressive drugs in inflammatory bowel disease: 
clinical practice guidelines of the Italian Group for the Study of 
Inflammatory Bowel Disease. Dig Liv Dis. 2017;49(6):604-17.

4.	 Rahier JF. Management of IBD patients with current 
immunosuppressive therapy and concurrent infections. 
Digest Dis. 2015;33Suppl1:S50-S6.

5.	 Lahlali M, Abid H, Lamine A, Lahmidani N, El Yousfi M, 
Benajah D, et al. Epidemiology of viral hepatitis in the 
Maghreb. Tunis Med. 2018;96(10-11):606-19.

6.	 Paccoud O, Surgers L, Lacombe K. Hepatitis B virus infection: 
Natural history, clinical manifestations and therapeutic 
approach. Rev Med Interne. 2019;40(9):590-8.

7.	 Chaabna K, Cheema S, Abraham A, Alrouh H, Lowenfels 
AB, Maisonneuve P, et al. Systematic overview of hepatitis 
C infection in the Middle East and North Africa. World J 
Gastroenterol. 2018;24(27):3038-54.

8.	 Mahmud S, Al Kanaani Z, Chemaitelly H, Chaabna K, 
Kouyoumjian SP, Abu Raddad LJ. Hepatitis C virus genotypes 
in the Middle East and North Africa: Distribution, diversity, 
and patterns. J Med Virol. 2018;90(1):131-41.

9.	 Harsh P, Gupta V, Kedia S, Bopanna S, Pilli S, Surendernath, 
et al. Prevalence of hepatitis B, hepatitis C and human 
immunodeficiency viral infections in patients with 
inflammatory bowel disease in north India. Intest Res. 
2017;15(1):97-102.

10.	Biancone L, Pavia M, Del Vecchio Blanco G, D’Inca R, 
Castiglione F, De Nigris F, et al. Hepatitis B and C virus infection 
in Crohn’s disease. Inflamm Bowel Dis. 2001;7(4):287-94.

11.	Chevaux JB, Nani A, Oussalah A, Venard V, Bensenane M, 
Belle A, et al. Prevalence of hepatitis B and C and risk factors 
for nonvaccination in inflammatory bowel disease patients in 
Northeast France. Inflamm Bowel Dis. 2010;16(6):916-24.

12.	Chen D, Luo S, Ben Q, Lu L, Wan X, Wu J. Prevalence of 
hepatitis B and C and factors for infection and nonimmune 
in inflammatory bowel disease patients in China. Eur J 
Gastroenterol Hepatol. 2017;29(5):509-15.

13.	Harsh P, Gupta V, Kedia S, Bopanna S, Pilli S, Surendernath, 
et al. Prevalence of hepatitis B, hepatitis C and human 
immunodeficiency viral infections in patients with inflammatory 
bowel disease in north India. Intest Res. 2017;15(1):97-102.

14.	Katsanos KH, Tsianos VE, Zois CD, Zioga H, Vagias I, Zervou 
E, et al. Inflammatory bowel disease and hepatitis B and C 
in Western Balkans: a referral centre study and review of the 
literature. J Crohns Colitis. 2010;4(4):450-65.

15.	Longo F, Hebuterne X, Tran A, Staccini P, Hastier P, 
Schneider P, et al. Prevalence of hepatitis C in patients 
with chronic inflammatory bowel disease in the region of 
Nice and evaluation of risk factors. Gastroenterol Clin Biol. 
2000;24(1):77-81.

16.	Hwang JP, Lok ASF. Management of patients with hepatitis 
B who require immunosuppressive therapy. Nat Rev 
Gastroenterol Hepatol. 2013;11(4):209-19.

17.	Dong HJ, Ni LN, Sheng GF, Song HL, Xu JZ, Ling Y. Risk 
of hepatitis B virus (HBV) reactivation in non-Hodgkin 
lymphoma patients receiving rituximab-chemotherapy: A 
meta- analysis. J Clin Virol. 2013;57(3):209-14.

18.	Pei SN, Chen CH, Lee CM, Wang MC, Ma MC, Hu TH, et 
al. Reactivation of hepatitis B virus following rituximab-based 
regimens: a serious complication in both HBsAg-positive and 
HBsAg-negative patients. Ann Hematol. 2010;89(3):255-62.

19.	Perez Alvarez R, Diaz Lagares C, Garcia Hernandez F, Lopez 
Roses L, BritoZeron P, Perez de Lis M, et al. Hepatitis B virus 
(HBV) reactivation in patients receiving tumor necrosis factor 
(TNF) targeted therapy: analysis of 257 cases. Medicine. 
2011;90(6):359-71.

20.	Pereira R, Raposo I, Nery F, Torres T. Risk of hepatitis B 
virus reactivation in patients treated with anti-TNFalpha 
agents for immune-mediated inflammatory diseases. Actas 
Dermosifiliogr. 2018;109(3):285-7.

21.	Long M, Jia W, Li S, Jin L, Wu J, Rao N, et al. A single-
center, prospective and randomized controlled study: can 
the prophylactic use of lamivudine prevent hepatitis B 
virus reactivation in hepatitis B s-antigen seropositive breast 
cancer patients during chemotherapy?. Breast Cancer Res 
Treat. 2011;127(3):705-12.

22.	Gonzalez SA, Perrillo RP. Hepatitis B virus reactivation in the 
setting of cancer chemotherapy and other immunosuppressive 
drug therapy. Clin Infect Dis. 2016;62Suppl 4:S306-S13.

23.	European Association For The Study Of The Liver. EASL 2017 
clinical practice guidelines on the management of hepatitis B 
virus infection. J Hepatol. 2017;67(2):370-98.

24.	Van Herck K, Leuridan E, Van Damme P. Schedules for hepatitis 
B vaccination of risk groups: balancing immunogenicity and 
compliance. Sex Transm Infect. 2007;83(6):426-32.

25.	Hiura M, Onizuka R, Narita R, Abe S, Tabaru A, Harada M. A 
case of severe acute hepatitis C and delayed antibody production 
due to rituximab therapy. Clin J Gastroenterol. 2010;3(5):254-8.

Correspondence:
Haythem Yacoub
E-mail : yacoubhaythem@hotmail.com 

mailto:yacoubhaythem@hotmail.com

