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Abstract Rheumatoid arthritis (RA) is a chronic inflam-
matory systemic disease which commonly requires treat-
ment with biologic agents targeting various inflammatory
pathways. Tumor necrosis factor alpha is a proinflamma-
tory cytokine which plays a pivotal role not only in the
pathogenesis of RA but also in other autoimmune diseases
such as primary biliary cirrhosis. The co-existence of more
than one autoimmune disorder in the same individual is
very challenging in the daily practice as therapy strategies
applicable to one disease setting may cause clinical and/
or biochemical relapse of the other clinical entity. As a
result, treatment options able to control different diseases
are highly desirable among rheumatologists and other spe-
cialties. In that respect, we present a case of a 61-year-old
female patient with RA and concomitant primary biliary
cirrhosis with poor clinical response to conventional dis-
ease-modifying drugs for RA. The introduction of tumor
necrosis factor alpha antagonist infliximab led to signifi-
cant clinical improvement of RA and to stabilization of
liver function. In this case review study, we discuss aspects
of pathophysiology of primary biliary cirrhosis associated
with tumor necrosis alpha and we review the available data
of similar published cases.
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Introduction

Primary biliary cirrthosis (PBC) is a chronic progres-
sive liver disease which is histologically characterized by
chronic non-suppurative destruction and progressive loss of
intrahepatic small bile ducts, resulting in fibrosis and even-
tual cirrhosis. The typical serological feature of the disease
is the presence of the antimitochondrial antibodies (AMA),
detected at titers of 1/40 or greater [1, 2]. Autoimmune dis-
eases—predominantly systemic sclerosis—are associated
with PBC; however, autoimmune liver abnormalities may
occur—to a much lesser extend—in patients with rheuma-
toid arthritis (RA) [1-8]. Both PBC and RA are considered
immunologically mediated diseases in which the proinflam-
matory cytokine tumor necrosis factor alpha (TNFa) has
demonstrated to play a prominent pathogenetic role [2, 9].
Infliximab is a chimeric monoclonal antibody against TNFa
and has been established as a therapy for RA. We describe
the effect of infliximab treatment in a patient suffering from
RA and PBC.

We performed a in search PubMed, Embase and Scopus
up to July 2015 according to the published guidelines for
narrative reviews [10]. A combination of MeSH/Thesaurus
terms and free-text terms was employed, including “rheuma-
toid arthritis”, “primary biliary cirrhosis”, “tumor necrosis
factor alpha inhibitors”, “infliximab” and “biologic agents”.

The patient consented to the publication of her case
according to the declaration of Helsinki.

Case report
In January 2012, a 61-year-old woman was admitted to

our hospital because of variceal hemorrhage. A diagnosis
of RA was made 3 years earlier with insidious onset of
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symmetrical inflammatory polyarthritis affecting mainly
the small joints of the hands and the feet. Testing for rheu-
matoid factor was positive at 105 IU/L (normal values
0-20 IU/L), but anti-citrullinated protein antibodies were
negative. At that stage, antinuclear antibodies were positive
with titer 1/640. She did not report clinical features sug-
gesting connective tissue disease such as sicca symptoms,
Raynaud’s, mouth ulcers or hair loss. X-rays of the hands
and the feet revealed erosive changes compatible with RA
and given the presence of acute phase response—erythro-
cyte sedimentation rate (ESR) at 50 mm/h and C-reactive
protein (CRP) at 43 mg/L (normal values <5 mg/L)—she
fulfilled not only the 1987 American College of Rheuma-
tology ACR classification criteria [11], but also the 2010
classification criteria [12] for the diagnosis of RA. Treat-
ment with hydroxychloroquine 200 mg twice daily and
methylprednisolone 16 mg/day was begun. The steroid
dose was tapered intermittently, but it could not be discon-
tinued, because of recurrent relapses. Despite uncontrolled
status of RA, the patient did not attend follow-up appoint-
ments with rheumatologists, and subsequently instead of
the initiation of disease-modifying drugs, she managed her
symptoms with non-steroid anti-inflammatory drugs on
PRN basis. Her medical history was also notable for Hashi-
moto thyroiditis and osteoporosis.

At admission, she was on methylprednisolone 6 mg/
day, hydroxychloroquine 200 mg twice/day, calcium and
vitamin D supplements. Physical examination at that
point showed active synovitis with swollen painful wrists,
metacarpophalangeal and proximal interphalangeal joints
alongside with elevated ESR at 65 and CRP at 40 mg/dL,
translated into Disease Activity Score 28 (DAS28) of 5.8.
There were no clinical signs of chronic liver disease such
as ascites or lower leg edema. She did not abuse alcohol.

Laboratory data on admission showed anemia
(Hb = 11 mg/dL), thrombocytopenia (PLT = 73000/mm?),
elevated alkaline phosphatase (ALP) at 440 U/L (normal
values 0-279 U/L) and y-glutamyltransferase (GGT) at
240 U/L (normal values 0-35 U/L). No other liver func-
tion abnormalities were noticed. Serological evaluation for
hepatitis B and C was negative. Immune serology revealed
antinuclear antibody titers of 1/2500, positive rheumatoid
factor and negative anti-citrullinated protein antibodies as
in previous investigations, antimitochondrial antibodies
(AMA) positive at 72 U/L (normal <3 U/mL) as well as
anti-centromere antibodies positivity. Extractable nuclear
antigen screen was negative. Serum immunoglobulin (IgA,
IgG, IgM) and electrophoresis were normal too. Magnetic
resonance cholangiopancreatography and ultrasonography
did not show biliary tract abnormalities. A liver biopsy
was performed and showed expansion of most of the por-
tal tracts with an inflammatory infiltrate consisting primary
of plasma cells. There was granulomatous destruction of
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Fig. 1 Changes of disease activity score (DAS28) and stabilization
of ALP over treatment with infliximab. a DAS28, b alkaline phos-
phatase (ALP)

the bile ducts and bile duct proliferation. Fibrous septa
and bridging necrosis were also present. These findings
were consistent with PBC stage III according to the Lud-
wig’s classification [13]. On the basis of the histological
features, the presence of AMA and the cholestatic bio-
chemical pattern, patient was diagnosed with PBC [1, 14].
Treatment with ursodeoxycholic acid 13 mg/kg/day was
started. Immunosuppressive therapy for RA was methyl-
prednisolone 8 mg/day and azathioprine 100 mg/day, while
hydroxychloroquine was discontinued. After a year, liver
function was improved, but arthritis remained poorly con-
trolled. Despite replacement of azathioprine by methotrex-
ate 12.5 mg per week, RA disease activity remained high
with DAS28 at 6.2 with considerable fluctuation of ALP
(Fig. 1b). The escalation of immunosuppressive treatment
with infliximab 3 mg/kg (at weeks 0.2 and 6 and then every
8 weeks) led to considerable RA improvement on both
clinical and biochemical grounds within 4 months (Fig. 1a)
without any further deterioration of ALP levels (Fig. 1b).
After 24 months on infliximab, patient has managed to
come off oral steroids as RA remains clinically quiescent
and liver function has been stabilized.

Discussion
We describe a rare case of patient suffering with RA and

PBC in whom the administration of infliximab resulted in
RA remission as well as the maintenance of liver function.
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The likelihood of these uncommon conditions occurring
in the same patient is very rare and unusual [15]; how-
ever, the awareness of this combination is important in the
daily clinical practice and rheumatologists should investi-
gate the possibility of PBC in patients with sustained liver
abnormalities after ruling out other causes such as anti-
rheumatic drug-induced hepatotoxicity, hepatitis or other
liver pathology [16]. The presence of positive ANA and
anti-centromere antibodies at the time of the diagnosis of
PBC raised the possibility of connective tissue disease or
overlap syndrome, but our patient had no clinical signs
such as Raynauds’, sclerodactyly, telangiectasia, skin rush
or muscle weakness to point towards a clinical diagnosis
of other autoimmune disease; however, a high index of
suspicion remains in case she manifests such symptoms in
the future.

While TNF alpha inhibitors are a well established and
efficacious treatment option for RA, the experience of
using such regimens when inflammatory arthritis coexists
with PBC is very limited and the available data—particu-
larly for infliximab—is inconclusive. Spadaro et al. [17]
reported poor clinical response of arthritis and persistence
of liver function test abnormalities during infliximab ther-
apy which returned to normality after switch to etanercept.
Similarly, etanercept led to adequate control of RA and
PBC in another published case [18]. It is worth noting that
reversible cholestatic liver disease has been noticed in a
few patients receiving infliximab with various autoimmune
disorders [19, 20]. Finally, successful treatment of RA/lim-
ited systemic sclerosis overlap syndrome with concomitant
PBC achieved by administration of interleukin-6 inhibitor
tocilizumab has also been reported [21].

Considering this data, we acknowledge that someone
can argue against the choice of infliximab as first-line treat-
ment for our patient. Our decision was based on a number
of reasons including individuals’ willingness to receive
intravenous therapy which was in accordance with doctors’
advice to ensure compliance with treatment, diligent sur-
veillance and close observation of biochemical parameters.
This is in line with RIVIERA study which has highlighted
that personal attitudes play an important role in patients’
decision and preference regarding the way of administra-
tion of TNFa inhibitors [22]. In addition, our department
is a tertiary referral center for north Greece and our patient
is resident of a remote village where regular follow-up by
rheumatologists or even general practitioners as well as
biologic drugs prescription and supply are problematic.

The pathogenic role of TNFa in PBC remains unclear.
Allelic variations of TNFa and of cytotoxic T-lympho-
cyte antigen-4 (CTLA-4), a key regulator of the adap-
tive immune system, have been repeatedly associated
with susceptibility to different autoimmune diseases and

were also associated with PBC [23-28]. Poupon et al.
confirmed a potential role of TNFa and CTLA-4 vari-
ants in the pathogenesis of PBC. A strong association of
the allelic variant TNFa rs 1799724(C/T) with disease
progression was shown [29]. In a previous study, Neu-
man et al. [30] measured the baseline levels of TNFa in
90 PBC patients and found that they were significantly
higher than these of normal volunteers (p < 0.001). Base-
line level of TNFa was also significantly higher in patients
with advanced disease (stage III/IV) than in patients with
early disease (stage I/II). More importantly TNFa levels
were weakly associated with ALP, and improvement of
ALP levels in patients treated with ursodeoxycholic acid
for 2 years was paralleled by a statistically significant
drop in TNFa levels [30].

An alternative explanation for the beneficial effects of
infliximab on liver disease may be the potential pathoge-
netic role of TNFa on biliary epithelial cell loss and apop-
tosis. Liang et al. [31] most recently measured the plasma
concentrations of TNF-related apoptosis-inducing ligand
[STRAIL) and TNFa and found that both of them were sig-
nificantly elevated in PBC patients compared to healthy
controls. In the same study, in PBC patients the expres-
sion of TRAIL was closely associated with AP and GGT,
the two important biochemical markers of cholestasis. The
possible mechanism of this is that bile acids could induce
expression of TRAIL-R2/DRS5 in liver cells and biliary epi-
thelial cells, rendering them susceptible to TRAIL-induced
apoptosis [31, 32]. Higher levels of TNFa may also mediate
liver fibrogenesis by increasing production of transforming
growth factor b. Such pathogenetic pathways may represent
another potential mechanism through which TNFa pro-
motes liver injury in PBC and partially explain the stabili-
zation and improvement of liver function in subject suffer-
ing from the disease.

On the other hand, the discrepancies observed between
our case and previous ones regarding the effect of inflixi-
mab on liver function may be associated with individual
differences and particularly genetic background as genet-
ics factors have an impact on PBC pathogenesis that is
stronger than that in almost any other autoimmune disease
[33, 34]. We should bear in mind that clinical outcome to
TNFa inhibitors is variable even between individuals with
inflammatory arthritides, and there are no defined crite-
ria or predictors for clinical response and/or therapeutic
failure.

In conclusion, this single case report suggests that inf-
liximab, which has been established as a therapy for RA, is
well tolerated in the treatment of RA associated with PBC.
However, more clinical experience is needed to confirm the
tolerability and even efficacy of this therapeutic regimen in
PBC.
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