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Abstract

Background The immunosuppressive potential of anti-

tumor necrosis factor (TNF) in exacerbating chronic hep-

atitis C virus (HCV) infection has been a major concern.

We aim to critically analyze the impact of anti-TNF on the

course of chronic HCV infection in patients with concur-

rent inflammatory bowel disease (IBD) and HCV infection.

Materials and Methods Patients with diagnosis of IBD

and HCV were identified retrospectively through the Uni-

versity of Pennsylvania Health System electronic database.

Data assessed included demographics, duration of IBD and

HCV infection, HCV RNA levels, HCV genotype, liver

histology, hepatic biochemical tests (HBT) and IBD dis-

ease activity index.

Results A total of 4,274 IBD and 3,523 HCV patients

were identified from 10/1998 to 05/2010. Thirty-seven

patients had concurrent HCV infection and IBD, of which

23 patients were eligible (61 % CD; 39 % UC). Five

patients (22 %) received anti-TNF therapy (infliximab).

Two patients received pegylated interferon and ribavirin

(both were non-responders). Overall, three patients had

clinical remission and one patient had clinical response to

infliximab. When compared to baseline, one patient had

HBT improvement, three patients remained stable and one

patient had HBT elevation, which was likely due to pro-

gressive liver disease in view of HIV co-infection.

Conclusion This represents the first critical analysis

assessing the impact of anti-TNF therapy on the course of

chronic HCV in IBD patients. Concurrent HCV infection in

IBD patients is uncommon. Treatment of IBD with inflix-

imab in HCV patients did not result in flares in hepatic

biochemical tests while there was an improvement in the

IBD disease activity score.

Keywords Inflammatory bowel disease �
Ulcerative colitis � Crohn’s disease �
Hepatitis C virus infection � Anti-TNF � Infliximab

Introduction

Anti-tumor necrosis factor (anti-TNF) therapy has been

shown to be highly efficacious in the treatment of inflam-

matory bowel disease (IBD). Anti-TNF agents such as

infliximab, adalimumab and certolizumab were approved

by the US Food and Drug Administration (FDA) as

induction and maintenance agents for patients with mod-

erate to severe Crohn’s disease (CD), patients who are

refractory to conventional therapies, or as alternative

therapies in patients who lost responses or became intol-

erant to previous therapy with infliximab. Infliximab is the

sole anti-TNF agent to date that was approved for use in

patients with ulcerative colitis (UC) [1, 2]. It is well rec-

ognized that these therapies increase the susceptibility of
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patients to various non-opportunistic and opportunistic

infections [3, 4]. Nevertheless, data are limited on the

relationship between anti-TNF therapy and the risk of

chronic viral infection or latent viral reactivation. Hepatitis

C virus (HCV) is one of the common viral infections in

United States. It affects almost 170–200 million people

worldwide [5]. There have been concerns about the use of

anti-TNFs agents in this patient population as the effect of

immunosuppression may ultimately lead to HCV replica-

tions and worsening of liver disease. However, various

studies demonstrated that patients with chronic HCV

infections have increase TNF-a productions [6–8] which

may play a role in liver injury; further a lack of response to

antiviral therapy has been associated with elevated TNF-a
levels [9, 10]. Thus, TNF inhibitions may result in bene-

ficial outcome for HCV treatment. There are also case

reports and case series, mainly in those with rheumatologic

diseases, documenting the use of other anti-TNF agents

(e.g. etanercept) in patients with concurrent HCV infec-

tions. The hepatic biochemical tests and post-treatment

viral replications remained stable in these studies [11, 12].

However, there are a scarcity of data regarding the treat-

ment with anti-TNF agents in patients with both IBD and

chronic HCV infections. As the indications for anti-TNF

agents evolve, safety consideration regarding their use in

patients infected with HCV is becoming more important.

Therefore the aim of this study was to critically analyze the

impact of anti-TNF treatment on the course of chronic

HCV infection in patients with IBD and HCV infections at

a single center, and to perform a systematic review of the

literature. We hypothesized that treatment with anti-TNF

agents did not exacerbate the course of chronic HCV

infection in patients with IBD and chronic HCV infections.

Materials and Methods

The electronic medical database (EPIC� Verona, Wis-

consin) of the University of Pennsylvania Health System

was retrospectively reviewed from October 1998 to May

2010, in a systematic order, to identify patients with con-

current diagnosis of IBD and HCV infections. The fol-

lowing ICD-9 codes used in our search were UC:

556.0–556.9; CD: 555.0–555.2 and 555.9; HCV infection:

070.41, 070.44, 070.51, 070.54, 070.70, and 070.71. The

diagnoses of IBD and chronic HCV infection were verified

and documented by members of the Gastroenterology

Faculty of the University of Pennsylvania Health System.

Data were collected on patients’ demographics (sex,

race, age), duration of HCV infection, possible mode of

HCV transmission, HCV RNA viral loads, HCV genotype,

hepatic biochemical test results (HBT), both pre and post

anti-TNF therapy, liver histology, HCV treatment (pegy-

lated inteferon and ribavirin), IBD subtype (CD or UC),

IBD clinical activity index, both pre and post anti-TNF

therapy (Harvey–Bradshaw Index (HBI) for CD [13] and

partial Mayo Score for UC [14, 15], medical co-morbidity,

HIV status and alcohol consumption.

The clinical activity of CD was measured using the HBI

score. It was calculated by the sum of five components

based on the data obtained from patient’s medical records

[13]. Clinical response was defined as a reduction in HBI

score of three points or more from baseline. Clinical

remission was defined as an HBI score of four points or less

based on established criteria determined from previous

clinical trials [16].

The clinical activity of UC was measured using the

partial Mayo score. It was calculated by the sum of three

components based on the data obtained from patient’s

medical records [14, 15]. Clinical response was defined as

a reduction in partial Mayo score of three points or less

from baseline. Clinical remission was defined as a partial

Mayo score of three points or less based on previously

determined criteria [15].

The diagnostic criteria for HCV were determined by a

combination of positive HCV serology (anti-HCV with or

without positive recombinant immunoblot assay) and

detection of HCV RNA (either qualitatively or quantita-

tively) in patients’ sera [17]. The definitions for virological

response during or after pegylated inteferon and ribavirin

therapy were as follows: sustained virological response

(SVR) was defined as negative HCV RNA 24 weeks after

completion of therapy; non-responders were defined as

failure to clear HCV RNA from serum after 24 weeks of

therapy; relapsers were defined as reappearance of HCV

RNA in serum after therapy is discontinued.

Patients were included in the study if they were adults

(C18 years old), carried the diagnosis of both HCV and IBD,

and received anti-TNF treatment of infliximab, adalimumab

or certolizumab. Patients were excluded if they were less

than 18 years old, did not bear the diagnoses of IBD and

chronic HCV, did not receive anti-TNF treatment or received

anti-TNF treatment prior to the diagnosis of HCV, or had

insufficient medical records. Permission was obtained from

Institutional Review Board at the University of Pennsylvania

to review and to analyze the medical records.

Statistical Analysis

Statistical analysis was performed using Prism software

version 3.00 (Graph Pad, San Diego, CA, USA). The chi-

square test was used to calculate the prevalence of chronic

HCV infection among CD and UC. Statistical significance

was set as p value \0.05.

1150 Dig Dis Sci (2013) 58:1149–1156

123



Systematic Review of the Literature

We performed a systematic literature review on the treat-

ment of IBD with anti-TNF agents in patients with chronic

HCV infection. The examined database included MED-

LINE, EMBASE and PUBMED. The key words used were

hepatitis C, ulcerative colitis, Crohn’s disease, inflamma-

tory bowel disease, anti-TNF, infliximab, adalimumab and

certolizumab. We searched for any original articles

between the period of 1950 to May 2010 that were in full-

length and English. We also included case reports which

described the effects of anti-TNF treatment on the course

of IBD and liver functions in patients with concomitant

diagnosis.

Results

There were 4,274 patients with IBD (n = 2,194 for CD,

n = 2,080 for UC) and 3,523 patients with HCV infection

identified in our health system. Amongst them, there were

37 (0.87 %) patients who had concurrent IBD and HCV

infections (n = 20 for CD, n = 17 for UC). The preva-

lence of chronic HCV infection among CD and UC was

0.91 and 0.81 % (p = 0.74), respectively.

We excluded 14 patients with IBD and chronic HCV

infection from the analysis due to incomplete medical

records or loss to follow-up. Of the 23 patients who met the

inclusion criteria (14 CD and 9 UC), only 5 patients (22 %)

received anti-TNF therapy. Four patients were treated with

infliximab and one patient was treated with adalimumab

(Table 1). Amongst this cohort, four patients had UC and

one patient had CD. Four patients acquired HCV infections

via blood transfusion and one patient acquired HCV

infection via intravenous drug use. Patients’ demographics

and disease characteristics are presented in Table 1. Only

one out of five patients was on concurrent IBD specific

medications [6-mercaptopurine (6MP)]. The additional

medical comorbidities identified in these patients included

chronic kidney disease, anxiety and HIV infection. None of

the patients in our study cohort had active alcohol intake or

illicit drug use. All the patients had active IBD prior to

initiation of anti-TNF therapy. Three patients achieved

clinical remissions, one patient had a clinical response and

one patient had no clinical response to anti-TNF therapy.

The hepatic biochemical tests (HBT) were measured at

2 weeks to 3 months pre-anti-TNF therapy and 1–3 months

post-anti-TNF therapy. These patients also had periodic

HBT monitoring between 2 and 4 months while on anti-TNF

therapy. When compared to baseline HBT, one patient had

improvement, three patients remained stable and one patient

had worsening HBT. The worsening HBT was likely due to

progressive liver disease in view of HIV co-infection. The

patient who was on concurrent 6MP had elevated HBT

shortly after initiation of concurrent IBD medications.

However, this returned to normal once the 6MP dose was

reduced from 50 to 25 mg daily. HCV genotypes were

identified in two of the five patients, and both were genotype

1. The HCV viral load pre- and post-anti-TNF therapy for

every patient is listed in Table 1. Two of the five patients

received pegylated interferon and ribavirin. The first patient

(patient #2 in Table 1) received pegylated interferon and

ribavirin 2 years prior to the initiation of anti-TNF treatment.

The second patient (patient #4 in Table 1) had concurrent

HIV disease and received pegylated interferon and ribavirin

3 years after termination of anti-TNF therapy. Both patients

were non-responders with reappearance of HCV RNA at 2.4

million and 6.8 million copies, respectively. The pre- and

Table 1 Patients’ demographics and diseases characteristics

Patient

number

Sex Age

(years)

IBD subtype

(CD or UC)

Duration of

IBD (years)

Duration of

HCV (years)

Duration of anti-

TNF therapy (years)

HCV genotype Liver histology

(stage)

1 F 64 CD 46 1 4 Unable to genotype

(low viral load)

1

2a M 56 UC 5 10 3 N/A 2

3 F 72 UC 7 1 1 1 Fibrosure score 0.2

(minimal fibrosis)

4b M 50 UC 9 8 3 1a 4

5 F 85 UC 64 50 0.5 N/A N/A

Overall 3 F

2 M

65 (±14)c 4 UC

1CD

26 (±27)c 14 (±21)c 2.3 (±1.5)c – –

CD Crohn’s disease, UC ulcerative colitis, IBD inflammatory bowel disease, HCV hepatitis C virus, TNF anti-tumor necrosis factor, F female, M
male, N/A not available
a Patient who was on concurrent 6MP
b Patient with HIV co-infection
c Mean value (± SD)
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post-anti-TNF treatment HBT values [aspartate amino-

transferase (AST), alanine transaminase (ALT) and alkaline

phosphatase (ALP)], viral load and IBD activity index are

listed in Table 2.

Results of Systematic Review of the Literature

The literature search yielded a total of 1,313 articles, of

which 14 were included in our full review. Five articles met

the inclusion criteria. Three studies were case reports,

describing a total of four patients with concurrent IBD (CD)

and chronic HCV infections. They were all treated with anti-

TNF agent (infliximab) [18–20]. One study assessed the use

of immunomodulators and anti-TNF agents in eight patients

with concurrent IBD and HBV or HCV infection. In this

study, clinical remission was achieved with anti-TNF agent

in one patient who had CD and HCV infection. There was no

detrimental effects observed in patient’s underlying liver

disease with stable ALT [21]. One study was a single center

retrospective analysis consisted of 482 consecutive patients

with concurrent IBD and chronic HBV or HCV infection. In

this study, only one patient had concurrent IBD (UC) and

chronic HCV, who was treated with infliximab. This patient

had clinical remission for IBD but had HBT flare of greater

than 1.5 of the upper normal limit [22]. Eight of the 14

articles, four review articles [23–26] and four original arti-

cles [27–30], were excluded as they did not evaluate the use

of anti-TNF agents in patients presenting with both IBD and

chronic HCV infection. We also excluded a case report

which did not provide any details on the course of CD and

HBT in a patient with concurrent diagnosis and was treated

with infliximab [31]. The studies that met the inclusion

criteria are presented in Table 3. Overall, we were unable to

identify any original study which assessed the impact of anti-

TNF therapy in patients with a dual diagnosis of IBD and

chronic HCV infection.

Discussion

To our best knowledge, this is the first systematic study that

assessed the effect of anti-TNF therapy on the course of

chronic HCV infection and IBD. In our study, a majority of

patients with IBD achieved clinical remissions without any

significant changes in the hepatic biochemical profiles or

viral loads before and after the anti-TNF treatment. Our

data are consistent with the literature [18–22] (Table 3),

including multiple rheumatological studies, demonstrating

favorable short- and long-term safety profiles of infliximab

and adalimumab in patients with IBD and chronic HCV

infections [32–34]. All of our patients received long-term

treatments with anti-TNF agents with a mean duration of

27 months. The majority of patients had favorable out-

comes for IBD without any detrimental effects on their

chronic liver diseases. One patient, who received ada-

limumab for 12 months, did not achieve clinical response

for IBD. Her treatment was terminated due to side effects

(bronchitis) and lack of response. Her hepatic biochemical

profile remained unremarkable throughout the duration of

the anti-TNF therapy.

The prevalence of chronic HCV infection in IBD

patients of our health system was 0.86 %. This is consistent

with the observations from a recent Spanish multicenter

study where the prevalence of chronic HCV infection

Table 2 Hepatic biochemical tests, viral load and IBD disease activity score before and after anti-TNF therapy

Patient

number

AST (U/L) ALT (U/L) ALP (U/L) Viral load (IU/ml) Disease activity score

Pre-anti-

TNF Rx

Post-anti-

TNF Rx

Pre-anti-

TNF Rx

Post-anti-

TNF Rx

Pre-anti-

TNF Rx

Post-anti-

TNF Rx

Pre-anti-TNF

Rx

Post-anti-TNF

Rx

Pre-anti-

TNF Rx

Post-anti-

TNF Rx

1 24 24 23 14 56 61 891 N/A 8a 5a

2b 28 18 39 16 129 145 2,172,660 2,400,000 9c 2c

3 35 33 34 22 86 73 2,786,118 2,128,414 5c 1c

4d 49 109 35 51 43 72 11,000,000 6,838,000 7c 4c

5 100 46 145 41 125 114 10,900,000d N/A 9c 8c

Mean

value

(±SD)

47 (±31) 46 (±36) 55 (±51) 29 (±16) 88 (±39) 93 (±35) 5,319,593

(±4,929,000)e
3,788,805

(±2,644,000)e
7.5

(±1.9)c
3.8

(±3.1)c

AST aspartate aminotransferase, ALT alanine transaminase, ALP alkaline phosphatase, TNF anti-tumor necrosis factor
a Harvey–Bradshaw Index
b Patient who was on concurrent 6MP
c Partial Mayo score
d Patient with HIV co-infection
e Calculated only for patients with both pre- and post anti-TNF Rx values of viral load available
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ranged from 0.79 to 1.59 % among 2,076 consecutive IBD

patients evaluated in the hospital settings [29]. Albeit, the

prevalence of chronic HCV infection has been documented

to be as high as 5.98 % in France [35]. Biancone et al. [27]

demonstrated in their study that chronic HCV infection was

significantly more prevalent in CD than UC (332 patients

with CD vs. 162 patients with UC) (7.4 vs. 0.6 %,

p = 0.001). The difference was not appreciable in our

study, where the prevalence of chronic HCV in our cohort

was 0.91 and 0.81 % in patients with CD and UC

(p = 0.74), respectively.

A recent multi-center study by Loras et al. [28] noted

that patients with IBD and HBV infections had worse liver

dysfunction tests compared with patients with IBD and

HCV infection when they were treated with immunosup-

pressive medications. Of the 51 patients with positive HCV

RNA, eight patients (15.7 %) developed liver dysfunction

while on immunosuppressive medications. Seven patients

had mild elevation of the liver function and one patient

suffered from a fatal liver failure [28]. Interestingly, none

of them were treated with anti-TNF agents. Seven patients

received corticosteroids and one patient received azathio-

prine [28]. The case of fatal liver failure developed during

treatment with corticosteroids [28]. Our study exclusively

analyzed IBD patients treated with biologic agents and

patients who failed immunomodulator (Azathioprine/6-

mercaptopurine) therapies previously, either due to lack of

response or adverse events. Our observation confirmed the

potential safety and benefit of anti-TNF agents in this

special patient population.

The role of TNF in chronic HCV infection is not well

understood. Several studies have suggested that the HCV

core protein has the potential to inhibit the TNF-mediated

apoptotic signaling pathway, providing a selective advan-

tage for HCV replications and avoidance of the host

antiviral defense mechanism [36–38]. Thus, further sup-

pression of TNF alpha by the biologic agents have been

thought to pose a potential threat for florid viral replication

and worsening of chronic HCV infection. This has placed a

great limit on physicians from utilizing anti-TNF agents in

patients with IBD and chronic HCV infections. On the

contrary, there are studies postulating liver injury associ-

ated with an increased production of TNF-a observed in

patients with chronic HCV infections [6–8, 39, 40]. Zein

et al. [12] conducted a double-blinded randomized placebo

controlled trial assessing the effect of etanercept as an

adjunctive treatment in patients with chronic HCV. Eta-

nercept is a recombinant DNA-derived protein composed

of tumor necrosis factor receptor (TNFR) linked to the Fc

portion of human IgG1. It is structurally different, though

shares a similar mechanism of action, to the conventional

anti-TNFs used in IBD (e.g. infliximab or adalimumab).

Both of them act by inhibiting the interaction between TNF

and cell surface receptors leading to reduction of cellular

inflammation. In this trial, patients with chronic HCV

infections were randomly assigned to receive standard

HCV therapy (interferon alfa-2b and ribavirin) with or

without etanercept 25 mg subcutaneously twice per week

for 24 weeks. At the end of their study, they found a higher

SVR in the etanercept group compared to the placebo

group (63 vs. 32 %). They also observed lower frequency

of adverse events in the etanercept group. This study sup-

ported the notion that etanercept inhibit TNF-mediated

HCV replication, restore TNF-induced CD4? cell

impairment and enhance antiviral effects of interferon and

ribavirin combination therapy [12]. However, studies on

etanercept as a potential therapy for IBD have not been

promising [41]. Although we did not demonstrate a posi-

tive effect on the HCV clearance, our study suggested that

the use of anti-TNF agents did not have any deleterious

effect on the hepatic biochemical profile, including one of

the five patients who received concomitant interferon

therapy. HIV and HCV co-infection depicts a worse out-

come for patient with IBD [28], and this was demonstrated

in our study.

Our study has several limitations. The retrospective

nature of the study design did not allow us to be more

precise in our timing or comprehensive collections of the

viral loads and liver biopsies with the administration of

anti-TNFs. Our patient population was older, with a mean

age of 65 years, compared with other studies of\50 years

[27, 29, 35], raising the question of generalization. We

relied on the values reflected from viral loads and hepatic

biochemical profiles as indices of clinical activity of

patients’ chronic HCV infections; however, these values

may not directly correspond to the severity of liver injury

on histology. Given the low prevalence of patients who

have concurrent IBD and chronic HCV infections, and

being a single-center study, our study cohort consisted of a

small number of patients. Thus, our statistical analysis on

the difference in HCV RNA pre- and post-anti-TNF ther-

apy, as well as the clinical response of IBD was limited.

In our systematic review of the literature, data were scarce

on the use of anti-TNF agents in patients with concomitant

IBD and chronic HCV infections. The results of our sys-

tematic literature review indicated that therapy with anti-

TNF agents improves the clinical course of IBD without

worsening chronic HCV infection. They also demonstrated

safety in the use of interferon-based therapy in patients with

IBD. Large scale, multi-center studies are needed to fully

evaluate the effects of anti-TNF treatments on the course of

chronic HCV infection in patients with a background of IBD.

The course of IBD while on interferon-based therapy also

needs to be assessed in larger studies.

In summary, concurrent chronic HCV infections in IBD

patients are uncommon. Treatment of IBD with infliximab
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and adalimumab in patients with chronic HCV infections

did not result in hepatic biochemical test flares while there

were improvements in IBD activity scores with the inflix-

imab therapy. However, our results should be interpreted

with caution due to the small number of patients studied.

Future prospective studies on a large number of patients are

warranted to further evaluate the impact of anti-TNF

treatment on the hepatic biochemical tests in patients with

IBD and concomitant chronic HCV infection.
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