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CASE REPORT

Recurrent allergic bronchopulmonary aspergillosis in a patient
with rheumatoid arthritis treated with etanercept and tocilizumab
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Abstract We report the case of a 68-year-old woman
with Stage III and Class II rheumatoid arthritis (RA) that
was resistant to prednisolone, methotrexate, and infliximab.
After treatment with etanercept or tocilizumab, suspicious
allergic bronchopulmonary aspergillosis (ABPA) repeat-
edly occurred and then rapidly improved after the with-
drawal of each drug. We suspect that administration of
etanercept and tocilizumab caused suspicious ABPA in this
patient. The relevance to the pathogenesis of ABPA under
these biological drugs is also discussed.
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Introduction

Recently, the biological drugs targeting cytokine media-
tors, such as tumor necrosis factor (TNF) and interleukin 6
(IL-6), have been used to treat patients with RA who are
resistant to conventional disease-modifying antirheumatic
drugs (DMARDs), such as methotrexate. In Japan,
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infliximab, etanercept, adalimumab, tolicizumab, and
abatacept can be used for the treatment of RA patients.
Because these biological drugs have been recognized to be
effective not only in improving symptomatic disease but
also in preventing articular structural damage, they have
been administered to more than 1 million RA patients
worldwide [1-5]. Although these biological drugs are safe
and well-tolerated, post-marketing surveillance, meta-
analysis of randomized controlled trials, and case reports
for RA patients receiving biological drugs, have revealed
some serious adverse effects which were not observed in
pre-licensing trials, including tuberculosis, opportunistic
infection, interstitial lung disease, malignancy, demyelin-
ating diseases, and congestive heart failure [6].

Aspergillus causes a variety of pulmonary diseases,
including invasive pulmonary aspergillosis (IPA), chronic
necrotizing aspergillosis (CNA), aspergilloma (AG), and
allergic bronchopulmonary aspergillosis (ABPA), depend-
ing on host immune status and the presence of underlying
lung disease. Although these are distinct pulmonary enti-
ties, on rare occasions one condition may change to
another; for example, AG may change to IPA [7]. The
pathogenesis of ABPA is composed of both the compro-
mised host defense, which causes the colonization of
Aspergillus in the bronchial tree, and the allergic host
reaction to Aspergillus antigen [8]. ABPA is diagnosed by
the criteria of Rosenberg and Patterson in 1977. But it is
well-known that there are some cases of ABPA which
cannot satisfy the criteria, especially in the early stages of
the disease, for example, cases of ABPA without central
bronchiectasis, or ABPA without asthmatic symptoms.
Furthermore, in cases where glucocorticoid has already
been administered for any reason, IgE level can be normal
even in active ABPA [9]. Such cases are likely to be
overlooked.
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Although it may be possible that the cytokine mediator-
targeting drugs modify host immune reaction to Aspergil-
lus, there is only one reported case of ABPA occurring
under infliximab therapy for sarcoidosis [10]. We report a
case of suspicious ABPA that repeatedly occurred after
etanercept or tocilizumab treatment, suggesting that sus-
picious ABPA was indeed caused by these drugs.

Case report

A 68-year-old woman was referred to our hospital because
she had had a cough for a week and because of the appear-
ance of atelectasis in the right middle lobe on her chest
X-ray (Fig. 1a). Ten years ago she had been diagnosed with
RA on the basis of stiffness and arthralgia in her hands and
high serum levels of rheumatoid factor (RF;128 IU/ml;
normal range <15), matrix metalloproteinase-3 (MMP-
3;104 ng/ml; normal range 17.3-59.7), and autoantibody to
galactose-deficient IgG (95.4 AU/ml; normal range <6).
Her RA had already become resistant to treatment with
prednisone (2.5 mg/day) and methotrexate (8 mg/week).
RA stage according to Steinbrocker’s criteria was III, and
RA functional status was class II. Thirteen months before,
she had started to receive treatment with infliximab (3 mg/

Fig. 1 Chest X-ray (a) and chest CT (b) on first admission to our
hospital, showing atelectasis in the right middle lobe and areas of
infiltration (c). Bronchofiberscopy revealed the presence of a mucous
plug at the orifice of right B*bronchus (d). Chest CT on the
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kg), a monoclonal antibody against TNF-c. Disease
Activity Score of 28 Joints (DAS28), which was 4.14
before starting infliximab, improved to 2.54 1 month later.
Two months before visiting our hospital, her RA became
resistant to infliximab. DAS28 became 4.20. Serum tests
revealed C-reactive protein (CRP) 2.47 mg/dl (normal
range 0.0-0.2), RF 438 IU/ml, and MMP-3 144.6 ng/ml.
Infliximab was replaced with etanercept (25 mg, 2 times/
week), a soluble receptor for TNF-u, and etanercept pro-
duced an excellent clinical response. DAS28 improved to
3.27. Parameters of disease activity of RA also improved;
CRP 0.47 mg/dl, RF 292 IU/ml, and MMP-3 81.4 ng/ml.
On admission, she was afebrile, and no crackle or wheeze
was detected by auscultation. Chest CT showed atelectasis
of the right middle lobe (Fig. 1b) and some areas of infil-
tration in the lung (Fig. 1c) Bronchofiberscopy revealed
the presence of a mucous plug at the orifice of the right
B*-bronchus (Fig. 1d). Although she did not have any
asthmatic symptoms or any structural deformity, such as
bronchiectasis in her lung, a diagnosis of suspicious ABPA
was made due to the discovery of eosinophilia (white blood
cell count 5,510/mm3 with 49.2% neutrophils, 30.7%
lymphocytes, and 12.2% eosinophils) in the peripheral
blood, high levels of total IgE (508 IU/ml, normal range
0-165) and aspergillus-specific IgE (22.10 UA/ml, normal
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recurrence of ABPA under tocilizumab, showing multiple centrilob-
ular nodules with thickened bronchial walls and mucous plugs (e).
Chest CT after stopping of tocilizumab showed significant improve-
ment (f)
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range 0—0.34) in the serum, detection of Aspergillus sp. in
the culture of the mucous plug, and the presence of infil-
trations in the lung. Because there has been one reported
case of ABPA under infliximab therapy [10], we suspected
that etanercept likewise caused suspicious ABPA in this
patient. She had no allergic history or structural deformity
such as bronchiectasis in her lung, suggesting that her
suspicious ABPA had occurred very recently, and we
therefore stopped etanercept and started treatment with
itraconazole. Her ABPA did not have any severe symptoms
that needed to be treated urgently. The dose of prednisone
was not increased because we were afraid that ABPA
might develop into an invasive disease, such as IPA. Her
respiratory symptoms disappeared rapidly and the sero-
logical and imaging results for ABPA were significantly
improved. However, the RA became worse (DAS28 3.99,
CRP 1.24 mg/dl, RF 520 IU/ml, MMP-3 135 ng/ml; Fig. 2).
Therefore tocilizumab treatment (8 mg/kg/2 weeks), a
monoclonal antibody against IL-6 receptor, was started this
time for RA, while itraconazole was continued. Although
the RA improved again (DAS28 2.38, CRP 0.0 mg/dl, RF
183 IU/ml, MMP-3 113 ng/ml), the cough re-appeared 2
months later. A chest CT scan showed multiple centrilob-
ular nodules with thickened bronchial walls and mucous
plugs predominantly in bilateral lower lungs (Fig. 1d) and
patchy ground-glass attenuation in the right upper lung.
Total IgE and Aspergillus-specific IgE in the serum
re-elevated again. We suspected that ABPA had recurred
under tocilizumab therapy. We therefore withheld toc-
ilizumab and administered salmeterol/fluticasone (SFC) to
control her symptoms. Her respiratory symptoms disappeared

Fig. 2 Time course of
C-reactive protein (CRP),

quickly and chest CT findings showed remarkable
improvement, whereas the symptoms and serological
parameters of RA worsened (Fig. 2). The treatment for RA
was switched to tacrolimus hydrate (2 mg/day) and pred-
nisone (4 mg/day), and since then, the RA symptoms have
been tolerable, and she has not had any recurrence of
ABPA for 18 months, even though the itraconazole treat-
ment was stopped (Fig. 1f).

Discussion

Here we report a case of recurrent suspicious allergic
bronchopulmonary aspergillosis (ABPA) in a patient with
rheumatoid arthritis treated with etanercept and toc-
ilizumab. As far as we know, this is the first reported case
of ABPA caused by etanercept or tocilizumab. This patient
had no allergic history or structural deformity such as
bronchiectasis in her lung, suggesting that her suspicious
ABPA occurred very recently. In both etanercept and
tocilizumab treatment, suspicious ABPA appeared 2
months after the start and quickly disappeared after with-
drawal, suggesting that suspicious ABPA was repeatedly
caused by these drugs.

Because TNF-o and IL-6 play critical roles in the
defense system against fungus [11, 12], it is speculated that
blocking of these cytokines might predispose the patient to
Aspergillus infection. Meta-analysis of randomized con-
trolled studies clearly showed that patients with suppressed
immune systems due to anti-TNF drugs are more vulner-
able to the infection [13]. Accumulating data suggest that
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opportunistic infection under tocilizumab is as frequent as
that under anti-TNF drugs [14]. IL-6 is required for the
development of T helper (Th)17 cells, which are charac-
terized by the production of a distinct profile of effector
cytokines, including IL-17, IL-17F, and IL-6, suggesting
their important roles for the clearance of a range of
pathogens distinct from those targeted by Thl [15]. The
blocking of IL-6 might inhibit the development of Th17
and predispose patients to fungal infection. Thus, although
cases of pulmonary aspergillosis in association with toc-
ilizumab therapy have not been reported, it is possible that
tocilizumab usage leads to higher risk for fungal infection.
Because Aspergillus antigen is reported to skew Th2
immune response [16], its growth in the airway allows
many allergens to be released in the airway and lung
parenchyma, which results in the exacerbation of allergic
inflammation in the patient with ABPA. The treatment of
ABPA is usually focused on suppression of the immune
response with corticosteroids. However, there is a dose-
related relationship between prednisone use and pneumo-
nia risk in RA patients [17]. Cases of IPA and central
nervous system disease have been reported in ABPA dur-
ing systemic corticosteroid therapy [18, 19]. We chose not
to use increased doses of oral corticosteroids, but to
administer itraconazole alone or itraconazole with inhaled
corticosteroids in order to reduce the allergens [20].

The pathogenesis of ABPA is complex and character-
ized by Th2 response to antigens of Aspergillus, which
colonizes the bronchial tree of patients [21]. Th2 cytokines,
including IL-4, IL-5, IL-10, and IL-13, play critical roles in
the pathogenesis of ABPA. Because this patient had no
allergic history before, it is possible that the biological
drugs administered to this patient changed the host
immunological response toward Th2. In RA patients,
serum level of Th2 cytokine was reported to increase after
infliximab therapy [22]. There have been conflicting results
about the role of IL-6 for asthmatic Th2 inflammation [23,
24], but in experimental RA model of mice, the blockade of
IL-6 was reported to enhance Th2 response [25]. The effect
of drugs that block specific cytokines should be different
from that caused by multi-target immunosuppressant ther-
apy such as corticosteroids or methotrexate in terms of
imbalance of Th1-Th2 in the host immune system. We
stopped the biological drugs to restore the balance of Thl—
Th2 in this patient.

Another possible mechanism is the direct effect of
biological drugs on airway epithelial cells. TNF-o has been
reported to up-regulate ciliary motility and increase mucus
production of airway epithelial cells [26, 27]. IL-6 has been
reported to enhance epithelial integrity during injury [28,
29] and mucus production induced by inhaled Aspergillus
allergens [30]. In ABPA, Aspergillus proteolytic products
compromise the mucociliary clearance and breach the
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airway epithelial barrier [8, 9]. Biological drugs might
interfere with effective clearance and cause retention of
mucus in the airways.

Interestingly, in this patient, etanercept and tocilizumab
caused suspicious ABPA, while infliximab did not.
Adverse effects of biological drugs are difficult to predict
on the basis of existing knowledge of immune physiology
[6]. Information on the adverse effects of biological drugs
may give us valuable insights and help to improve treat-
ment for RA patients.

In many cases of RA treated with biological drugs,
corticosteroids are used concurrently. In such patients,
serum IgE level or eosinophil count in peripheral blood
might be suppressed by corticosteroids. Bronchiectasis,
which is the frequent pulmonary complication of RA,
might conceal the slight change that occurs in the early
stage ABPA. In our patient, suspicious ABPA recurred
after the treatment of tocilizumab, even though itraconaz-
ole was used continually, suggesting the importance of
stopping biological drugs. Local corticosteroid therapy,
such as SFC, might be effective in controlling the symp-
toms. Clinicians should pay particular attention to ABPA
when using biological drugs targeting cytokine mediators,
such as TNF and IL-6, in patients with RA.
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