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A Case of Invasive Pulmonary Aspergillosis in a Patient with
Rheumatoid Arthritis Treated with Adalimumab

Jae Hee Kim, Joong Ki Bae, Jac Wan Jun, Hyun Sung Lee, Hyung Wook Ju,
Ji Seon Oh, Seung Won Choi
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We describe a fatal case of invasive pulmonary aspergillo-
sis in a patient with rheumatoid arthritis receiving the
TNF-a inhibitor, adalimumab. The use of TNF-« in-
hibitor has been associated with an increased risk of in-
fections, including tuberculosis and other opportunistic

Introduction

Rheumatoid arthritis (RA) is an autoimmune inflammatory
disease. It has been recognized that an excessive production
of the inflammatory cytokines such as, tumor necrosis factor
alpha (TNF-«@) cause synovitis and joint destruction (1).
Currently, three kinds of TNF- @ inhibitors have been used
for the treatment of RA: infliximab, etanercept, and adali-
mumab. These agents are reducing inflammatory disease ac-
tivity and slowing radiographic progression (2,3). TNF- @ is
not only a major mediator of inflammation but also an integral
part of normal defense response against infection. It is in-
volved in apoptosis, cell activation, induction of other in-
flammatory cytokines, and recruitment of inflammatory cells
to site of infection (1). Patients treated with TNF- @ inhibitor
show a decreased production of interferon- ¥ and decreased
expression of Toll-like receptor-4 (TLR-4), which is necessary
for the recognition of microorganisms by phagocytes and den-
dritic cells (2). Therefore, the use of TNF- @ inhibitor is an-
ticipated to increase susceptibility to bacterial or fungal patho-

gens (4,5). Both opportunistic and bacterial infections have
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infections. Physicians should have a high index of suspi-
cion for opportunistic infection that can develop during
TNF- @ inhibitor treatment.
Key Words. Invasive aspergillosis, Rheumatoid arthritis,
Tumor necrosis factor-alpha

been described. Few cases of fungal infections complicating
such therapy have been reported in Korea (6-8).

We describe the development of invasive pulmonary asper-
gillosis in a patient with RA after treatment of TNF-a in-
hibitor, adalimumab. She died from progressive respiratory
failure and septic shock despite of anti-fungal treatment and

intensive care.

Case Report

A 66-year-old woman with seropositive RA presented with
productive cough and malaise for 2 weeks. She had suffered
from RA for 3 years with recurrent flares of polyarthritis in-
volving hands, wrists, and knees. During the course of disease,
she underwent trials of multiple different disease modifying
anti-rheumatic drugs (DMARDs) including hydroxychloro-
quine, sulfasalazine, leflunomide, cyclosporine, and metho-
trexate with limited improvement. Two months earlier, adali-
mumab (40 mg subcutaneous every other week) was added
to her medication of celecoxib (400 mg/day), prednisolone
(7.5 mg/day), and methotrexate (15 mg/week) resulting in im-
provement of her symptoms. She had a negative tuberculin
skin test and QuantiFERON@;—TB test with normal chest ra-
diographic finding at the time of initiation of adalimumab
(Fig. 1).

On admission, her blood pressure was 150/90 mmHg, pulse
95/min, temperature 36.8°C and respiratory rate 24/min. Chest
and abdominal examination were unremarkable. There was no

evidence of exacerbation of arthritis. Laboratory tests revealed
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hemoglobin was 11.0 g/dL WBC 6,820/mm3, platelet 216,000/
mm’, erythrocyte sedimentation rate 13 mm/hr and C-reactive
protein 0.54 mg/dL. The blood urea nitrogen was 33.2 mg/dL,
creatinine 1.18 mg/dL, total protein 7.0 g/dL, albumin 4.4
g/dL, AST 40 IU/L, ALT 28 IU/L, and alkaline phosphatase
77 TU/L. Rheumatoid factor was positive. Antinuclear anti-
body and antibody to cyclic citrullinated peptides (anti-CCP)
were negative. Antibodies against syphilis, hepatitis B, hep-
atitis C, or human immunodeficiency virus were all negative.
Arterial blood gas analysis on room air was pH 7.47, PaCO,
35.9 mmHg, PaO; 78.2 mmHg, and SatO, 96.7%. Chest X-ray
showed a nodule on left lower lung with mild cardiomagaly
(Fig. 2A). Computed tomography (CT) of the chest revealed
a 3x3 cm sized cavitated pulmonary nodule on left lower lobe

with underlying bronchiectasis (Fig. 2B). It was highly sug-

Figure 1. Chest radiograph shows no parenchymal lung lesion
before the treatment of adalimumab.
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gestive of a fungus ball, aspergilloma. Sputum cultures for
bacteria, fungi, and mycobacteria were negative. Percutaneous
fine needle aspiration of the lung nodule revealed numerous
septate hyphae branching at acute angles, morphologically
consistent with aspergillus (Fig. 3). Adalimumab and metho-
trexate were discontinued and treatment with itraconazole
(400 mg/day) was started. However, her symptoms deterio-
rated with intermittent fever and worsening dyspnea. Chest
examination revealed coarse crackles on both lung fields. On
the 12" day of admission, massive bilateral pulmonary in-
filtrates showed on chest X-ray (Fig. 4A). And repeated chest
CT demonstrated newly developed extensive bilateral
ground-glass opacifications (Fig. 4B). Because of an addi-
tional opportunistic pulmonary infection was suspected, bron-
choscopy was performed. A bronchoscopy showed increased
secretions without endobronchial lesion. Cultures of bron-

choalveolar lavage fluid and lung nodule aspirates yielded

Figure 3. Microscopic examination of lung nodule aspirates
shows thin septate hyphae branching at acute angles (H&E,
x400).

Figure 2. On admission, chest X-
ray shows nodular shadow on the
left lower lung field (A). Chest CT
reveals a 3x3 cm sized nodule in
the left lower lobe of the lung with
underlying bronchiectasis (B).
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Aspergillus fumigatus. The analyses of galactomannan on re-
peated plasma samples were negative. Blood and sputum cul-
tures for bacteria and fungi were negative at that time. The
patient was treated with ceftriaxone, vancomycin, azi-
thromycin, and voriconazole (400 mg/day). Despite the in-
tensive treatment, acute deterioration followed with refractory
hypoxia and hypotension. The patient died from progressive
multiorgan failure and secondary bacterial septic shock on the

25" day of admission.

Discussion

The introduction of cytokine based therapy has improved the
therapeutic options of several inflammatory diseases. Among
them TNF- @ inhibitor have revolutionized the treatment of
RA, ankylosing spondylitis, psoriatic arthritis and Crohn’s dis-
ease (1-3). Adalimumab is a recombinant human immunoglob-
ulin monoclonal antibody that binds to the soluble and trans-
membrane form of TNF-«@ with high affinity, thereby pre-
venting TNF- ¢ interaction with its receptors. TNF-« in-
hibitors have been associated with an increased risk for in-
fection, particularly by pathogens cleared by a granulomatous
response (3). Reports of serious infections associated with use
of TNF- ¢ inhibitors have accumulated gradually during the
past several years (1-3). Recent large registry studies showed
the incidences of serious infections among the RA patients re-
ceiving etanercept of 6.4, infliximab of 6.2 and adalimumab
of 5.5 cases per 100 patient-years respectively (9,10). The in-
cidence of serious infections among the Korean RA patients
treated with TNF- @ inhibitors was significantly high com-
pared with that of those patient treated with conventional
DMARDs (8% vs 5.1%). And the most common infection site
was respiratory tract (11). Upon review of the MEDLINE and
PubMed database from January 1966 to June 2007, Tsiodras

et al found that 281 cases of invasive fungal infections asso-
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Figure 4. On the 12th day of ad-
mission, chest X-ray shows bilateral
massive infiltrates (A). Chest CT
shows diffuse ground-glass opacifi-
cations (B).

T W R E [ e T A R A

i
o
a

ciated with TNF- @ inhibitor, 80% were associated with in-
fliximab, 16% with etanercept, and 4% with adalimumab. The
common fungal pathogens were histoplasma, candida, and
aspergillus. Among 64 cases of aspergillosis associated with
TNF- @ inhibitor, 75% were associated with infliximab, 22%
with etanercept, and 3% with adalimumab (4). Because adali-
mumab had not been widely used at that period, few cases
of adalimumab associated infections were noted. The number
of infections can rise with widely use of adalimumab and lon-
ger follow-up. Fungal infections occurred a median of 55 days
after initiation of infliximab and 144 days after the treatment
of etanercept. Many infections occurred after 3 or fewer in-
fusions, and thus the rate of fungal infections does not appear
to correlate with the number of infusions, at least for in-
fliximab (4). In a trial of adalimumab therapy for RA, risk
factors for serious infection included old age, male, and co-
morbid conditions such as, cardiopulmonary disease (10).
Besides of these factors, concomitant use of immunosuppress-
ive agents, such as corticosteroids seems to be an additional
role in development of infection.

TNF-« is a central mediator in inflammation and immunity.
Specifically, TNF- @ appears to have important roles in the for-
mation and maintenance of granuloma, the migration and matu-
ration of inflammatory cells to the site of infection, and the
production of cytokines and adhesion molecules (1). TNF-«
is also involved in maintaining a T-helper cell type 1 immune
response, it induces production of fungicidal interferon-7 .
Interferon 7 is crucial for proper activation of phagocytosis
and killing of intracellular pathogens. Pulmonary alveolar
macrophages are a major defense against fungal invasion.
TNF- @ appears to enhance alveolar macrophage phagocytosis
of fungus and oxygen production with subsequent hyphae
damage by neutrophils (12).

Aspergillus is a saprophytic ubiquitous environmental fungus
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capable of causing a wide variety of diseases in both healthy
and immunocompromised persons. It is usually acquired by
inhalation of airborne spores. Pulmonary aspergillosis presents
different types depending on the host immune status: invasive
aspergillosis, allergic bronchopulmonary aspergillosis, and
aspergilloma. Invasive pulmonary aspergillosis occurs usually
in the elderly person or immunocompromised host (12).
Furthermore, TNF- @ inhibitor may exacerbate latent fungal
infections, causing an aspergilloma to progress to invasive as-
pergillosis, like this patient (12,13).

To prevent the reactivation of latent tuberculosis during
TNF- @ inhibitor therapy, patient should be screened for tu-
berculosis before therapy is initiated. The routine screening
has reduced the occurrence of TNF-« inhibitor associated
tuberculosis. Unlike tuberculosis, there are no guidelines on
screening for other opportunistic infections. Because few cases
of fungal infection in patients treated with TNF- @ inhibitors
have been reported, prophylactic treatment or routine screen-
ing is not recommended (14). Furthermore, infections in pa-
tients receiving TNF- @ inhibitors may be severe and may
mask signs of serious infection. If active infection is suspected
in a patient who is receiving TNF-« inhibitor, the drug
should be discontinued and should be treated appropriately.
With this fatal case we would like to support the observations
that the use of TNF- @ inhibitors increases the risk of serious
opportunistic infections by inhibition of a physiologic TNF- @
response. To the best of our knowledge, this case represents
the first case of invasive pulmonary aspergillosis associated
with adalimumab in Korea.

In conclusion, careful monitoring is necessary to recognize
the possible occurrence of opportunistic infections including
invasive aspergillosis
inhibitors.

in patients treated with TNF-«

Summary
We describe a fatal case of invasive pulmonary aspergillosis
in a patient with RA receiving TNF- ¢ inhibitor, adalimumab.
The use of TNF-« inhibitor has been associated with an in-
creased risk of infection such as, tuberculosis and other oppor-
tunistic infections. Physicians should have a high index of
suspicion for opportunistic infection that can develop during

TNF- @ inhibitor treatment.

10.

11.

12.

13.

215

References

. Crum NF, Lederman ER, Wallace MR. Infections asso-

ciated with tumor necrosis factor-alpha antagonists.
Medicine (Baltimore) 2005;84:291-302.

. Giles JT, Bathon JM. Serious infections associated with

anticytokine therapies in the rheumatic diseases. J Inten-
sive Care Med 2004;19:320-34.

. Rychly DJ, DiPiro JT. Infections associated with tumor

necrosis factor-alpha antagonists. Pharmacotherapy 2005;
25:1181-92.

. Tsiodras S, Samonis G, Boumpas DT, Kontoyiannis DP.

Fungal infections complicating tumor necrosis factor al-
pha blockade therapy. Mayo Clin Proc 2008;83:181-94.

. Bakleh M, Tleyjeh I, Matteson EL, Osmon DR, Berbari

EF. Infectious complications of tumor necrosis factor-al-
pha antagonists. Int J Dermatol 2005;44:443-8.

. Yi SM, Lim MJ, Kwon SR, Jeong JC, Lee JS, Kwon SH,

et al. A case of cryptococcal pneumonia in a rheumatoid
arthritis patient after tumor necrosis factor-alpha antago-
nist therapy. J Korean Rheum Assoc 2007;14:412-6.

. Lee KS, Lee HY, Lee SW, Jung HJ, Song JS. A case

of candida bursitis associated with etanercept treatment in
a patient with rheumatoid arthritis. J Korean Rheum
Assoc 2008;15:175-9.

. Lee EJ, Song R, Park JN, Lee YA, Son JS, Hong SJ,

et al. Chronic necrotizing pulmonary aspergillosis in a pa-
tient treated with a tumor necrosis factor-alpha inhibitor.
Int J Rheum Dis 2010;13:e16-9.

. Listing J, Strangfeld A, Kary S, Rau R, von Hinueber U,

Stoyanova-Scholz M, et al. Infections in patients with
rheumatoid arthritis treated with biologic agents. Arthritis
Rheum 2005;52:3403-12.

Burmester GR, Mariette X, Montecucco C, Monteagudo-
Saez I, Malaise M, Tzioufas AG, et al. Adalimumab
alone and in combination with disease-modifying anti-
rheumatic drugs for the treatment of rheumatoid arthritis
in clinical practice: the Research in Active Rheumatoid
Arthritis (ReAct) trial. Ann Rheum Dis 2007;66:732-9.
Kim HO, Kang KY, Ju JH, Kim HY, Park SH. The in-
cidence of serious infection among rheumatoid arthritis
patients exposed to tumor necrosis factor antagonists. J
Korean Rheum Assoc 2010;17:246-53.

Soubani AO, Chandrasekar PH. The clinical spectrum of
pulmonary aspergillosis. Chest 2002;121:1988-99.
Warris A, Bjgrneklett A, Gaustad P. Invasive pulmonary
aspergillosis associated with infliximab therapy. N Engl
J Med 2001;344:1099-100.

. Winthrop KL. Risk and prevention of tuberculosis and

other serious opportunistic infections associated with the
inhibition of tumor necrosis factor. Nat Clin Pract
Rheumatol 2006;2:602-10.



