Case Report

Acute Exacerbation of Preexisting Interstitial Lung
Disease After Administration of Etanercept for
Rheumatoid Arthritis
KIYOFUMI HAGIWARA, TAKEO SATO, SHOKO TAKAGI-KOBAYASHI, SHUNSUKE HASEGAWA,
NAYUMI SHIGIHARA, and OSAMU AKIYAMA

ABSTRACT. A 70-year-old woman with a 6-year history of seropositive rheumatoid arthritis (RA) and asymptomatic
interstitial lung disease (ILD) began taking etanercept for ongoing arthritis despite treatment with
methotrexate (MTX) and bucillamine. MTX was discontinued before introduction of etanercept. She
developed lung injury 8 weeks after starting etanercept. Etanercept was discontinued and oral prednisolone 40 mg/day was begun, and her clinical findings gradually improved. Lung injury, although
rare, is a recently noticed, potentially fatal adverse effect of all 3 licensed biological anti-tumor necrosis factor (TNF) agents. We recommend caution in the use of anti-TNF agents in elderly RA patients
with preexisting ILD. (First Release April 15 2007; J Rheumatol 2007;34:1151–4)
Key Indexing Terms:
DRUG-INDUCED LUNG INJURY
ETANERCEPT
PREEXISTING INTERSTITIAL LUNG DISEASE

The usefulness of anti-tumor necrosis factor (TNF) therapy
for the treatment of rheumatoid arthritis (RA) has become
well established in many randomized controlled trials1.
However, serious adverse events such as infections, particularly reactivation of Mycobacterium tuberculosis, have been
documented1. In addition, exacerbation of interstitial lung disease (ILD) after administration of an anti-TNF agent was
recently reported2-9. We describe a patient with RA who
developed acute exacerbation of preexisting ILD after administration of etanercept.

CASE REPORT

A 70-year-old woman, an ex-smoker, with a 6-year history of RA and asymptomatic ILD was referred to our department to introduce an anti-TNF agent
for the treatment of RA in April 2006. She had been diagnosed as having ILD
associated with RA by the initial screening chest roentgenogram performed
during the diagnostic investigations of RA. However, she has not had any respiratory symptoms. Prior to presentation at our hospital, for ongoing arthritis,
she had been administered bucillamine [N-(2-mercapto-2-methylpropionyl)L-cysteine], which is a sulfhydryl compound developed in Japan similar to Dpenicillamin, and one of the first-line antirheumatic drugs for moderate active
From the Department of Allergy and Rheumatology, Japanese Red Cross
Medical Center, Tokyo, Japan.
K. Hagiwara, MD, PhD; T. Sato, MD, PhD, Deputy Director;
S. Kobayashi, MD; S. Hasegawa, MD; N. Shigihara, MD; O. Akiyama,
MD, Director, Department of Allergy and Rheumatology, Japanese Red
Cross Medical Center.
Address reprint requests to Dr. K. Hagiwara, MD, PhD, Department of
Allergy and Rheumatology, Japanese Red Cross Medical Center,
4-1-22 Hiroo, Shibuya-ku, Tokyo 150-8935, Japan.
E-mail: hagiwarak-tky@umin.ac.jp
Accepted for publication January 17, 2007.

RISK FACTORS
RHEUMATOID ARTHRITIS

RA in Japan, 200 mg/day for 6 years, and methotrexate (MTX) for 4 years
since 2002 [4 mg/wk during the 1st yr, 6 mg/wk during the 2nd yr, and 8
mg/wk (the maximum dose set by Japanese health insurance companies) during the 3rd and 4th yrs]. Despite these treatments, the activity of RA
increased. On the other hand, her ILD had been inactive for 6 years, and MTX
was safely used. On examination, she had active arthritis with increased
serum levels of C-reactive protein (4.3 mg/dl; normal range, < 0.30) and
rheumatoid factor (445 IU/l; normal range, < 10). She had no respiratory
complaints with 97% oxygen saturation at rest on room air. Fine end inspiratory crepitations were audible in the right lung base. Her tuberculin skin test
was negative and her serum ß-D-glucan level was within the normal range.
High-resolution computed tomography (HRCT) revealed peripheral reticular
shadowing associated with honeycombing in bilateral subpleural lesions
(Figure 1A). Gallium scintigraphy showed no abnormal uptake. Pulmonary
function tests showed normal vital capacity (VC) with slightly decreased diffusing capacity of the lungs for carbon monoxide (DLCO) (Table 1). From
these findings, her ILD was considered to be inactive. MTX was discontinued, and etanercept was started 3 days later at 25 mg twice a week by subcutaneous injection. The articular symptoms improved within 2 weeks.
However, she complained of breathlessness 8 weeks after starting etanercept.
Serial blood tests revealed elevated serum lactate dehydrogenase (LDH) and
KL-6 levels (Table 1). Serial chest roentgenograms and HRCT revealed worsening of preexisting reticular shadowing with additional ground-glass shadowing (Figure 1B). Fine end inspiratory crepitations worsened and were audible in both lung bases. Oxygen saturation on room air was 95% at rest and
90% after a 1-minute walk. Sputum stain and culture revealed no pathogenic
bacteria and serial serum ß-D-glucan levels were within the normal range.
Therefore, antimicrobial agents were not administered. We considered performing bronchioalveolar lavage examination and histopathological examination of lung biopsy specimens. However, since the patient was aged and
emphysematous changes were observed in the lung, these invasive examinations were not performed. Etanercept was discontinued after 8 weeks of
administration. Oral prednisolone (PSL) 40 mg/day (0.9 mg/kg/day) was
administered for 3 weeks, after which the dose of PSL was gradually reduced.
After etanercept was discontinued, her breathlessness, respiratory functions,
and radiographical findings gradually improved (Table 1, Figure 1C). Three
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Figure 1. A. High-resolution computed tomography (HRCT) scan of the lungs before administration of etanercept. This scan shows peripheral reticular shadowing (arrowhead) associated with honeycombing in subpleural lesions without ground glass opacity (GGO). B. HRCT scan obtained 8 wks after the start of administration of etanercept. This scan shows worsening of preexisting reticular shadowing and additional GGO (arrow). C. HRCT scan obtained after discontinuation
of etanercept and 8 wks after the start of administration of prednisolone. This scan shows regression of GGO and improvement of peripheral reticular shadowing.
Table 1. Results of clinical and laboratory tests before administration of etanercept, at the time of exacerbation
of ILD, and after treatment of ILD.

VC, l (%)
DLCO/VA, ml/min/mm Hg/l, (%)
CRP, mg/dl (normal: < 0.30)
RF, IU/l (normal: < 10)
LDH, IU/l (normal: 118–240)
KL-6, U/ml (normal: < 500)
SP-D, ng/ml (normal: < 110)

Before Administration
of Etanercept
1.89 (87.4)
2.96 (67.1)
4.30
445
227
1120
ND

At the Time of
Exacerbation of ILD
1.72 (79.8)
2.45 (55.7)
0.82
237
309
2640
241

After Treatment
of ILD
1.99 (91.9)
3.25 (73.8)
0.35
139
208
1990
167

CRP: C-reactive protein; DLCO: diffusing capacity of the lungs for carbon monoxide; ILD: interstitial lung disease; LDH: lactate dehydrogenase; SP-D: surfactant protein-D; RF: rheumatoid factor; VA: alveolar volume;
VC: vital capacity; ND: not done.

months after starting PSL, the dose of PSL was 25 mg/day and she has had no
flare of ILD. We plan to reduce the dose of PSL to 10 mg/day gradually and
maintain this dose to prevent recurrence of ILD. We do not plan to attempt to
readminister the anti-TNF agent.

DISCUSSION
Lung injury has recently been reported as a potentially fatal
adverse effect of all 3 licensed biological anti-TNF agents:
infliximab3-6, etanercept2,4,7,8, and adalimumab9. In our
patient, the time interval between introduction of etanercept
and exacerbation of ILD highly suggested etanercept-induced
exacerbation of ILD. Differential diagnoses included infection, lung injury induced by another drug, particularly MTX,
and rheumatoid lung disease. The possibility of infection was
considered to be low, because serological and sputum examinations were negative for active infection and her clinical
course improved without using antimicrobial agents. MTXinduced lung injury was less likely, because MTX had been
safely administered for 4 years and MTX was discontinued
before administration of etanercept. Bucillamine-induced
1152

ILD10 was also not likely, because bucillamine had been safely administered at the same dose (200 mg/day) for 6 years.
Her preexisting ILD had been stable for 6 years and rheumatoid lung disease is also unlikely.
Twenty-four patients with RA who developed anti-TNF
agent-induced lung injury have been reported (Table 2)2-9.
Twenty-two (88%) of the 25 cases including our case were
aged over 60 years, suggesting that older age, which is a risk
factor for MTX-induced ILD11, is also a risk factor for antiTNF agent-induced ILD. Preexisting ILD is a well-known risk
factor for MTX-induced ILD11,12. Thirteen (52%) of the 25
cases in Table 2 had preexisting ILD. It is noteworthy that 8
(62%) of the 13 cases with preexisting ILD died; in contrast,
2 (20%) of the 10 patients without preexisting ILD died.
These observations suggest that preexisting ILD is a risk factor for increasing mortality in anti-TNF agent-induced ILD.
Although one case report suggested the potential efficacy of
infliximab in the treatment of RA-related ILD13, it was reported that the odds ratio for mortality was 4.4 times higher (95%
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Table 2. Clinical characteristics of patients with rheumatoid arthritis who developed lung injury after administration of anti-TNF agents.
Age/Sex
50 F
67 M
60 F
75 F
65 F
67 F
61 F

Preexisting
Lung Disease
NA
ILD
ILD
ILD
ILD
ILD
ILD

66 F
74 F
73 M
70 M
64 F

ILD
None
ILD
None
None

72 F
70 F
68 F
84 F

None
None
None
ILD

63 F
80 F

68 F
49 F
64 F
61 F
56 F
67 M
70 F

None
None

ILD
None
COPD
ILD
ILD
None
ILD

Anti-TNF Therapy

Etanercept 25 mg twice/wk
Infliximab 3 mg/kg
Infliximab 3 mg/kg
Infliximab 3 mg/kg
Infliximab 200 mg/body
Infliximab 200 mg/body

Time to Onset of Lung
Injury After Anti-TNF

Concomitant Medications

Outcome

Reference

2 mo
None
Recovered
2
9 wks, 3 wks after 3rd infusion AZA 200 mg/day, PSL 15 mg/day
Died
3,6
5 wks, 3 wks after 2nd infusion AZA 150 mg/day, PSL 7.5 mg/day
Died
3,6
3 wks, 1 wk after 2nd infusion
AZA 50 mg/day, PSL 5 mg/day
Died
3,6
2 mo
AZA, PSL
Died
4
2 mo
MTX, PSL
Moderate respiratory 4
failure
Etanercept*
2 mo
PSL
Moderate respiratory 4
failure
Infliximab 200–300 mg/body
20 mo
MTX
Died
4
Infliximab 200–300 mg/body
41 mo
MTX 10 mg/wk, PSL
Died
4
Etanercept*
51 mo
SASP, PSL, HCQ
Died
4
Infliximab 3 mg/kg
6 wks, 2–3 days after 3rd infusion MTX 22.5 mg/wk, PSL 15 mg/day
Recovered
5
Infliximab 3 mg/kg
7 wk, 1 wk after 3rd infusion
MTX 25 mg/wk, PSL 10 mg/day,
Recovered
5
CSA 5 mg/kg
Infliximab 3 mg/kg
6 wks, soon after 3rd infusion
MTX 25 mg/wk, PSL 15 mg/day
Recovered
5
Infliximab 3 mg/kg
9 wks, 3 wks after 3rd infusion
MTX 25 mg/wk, PSL 5 mg/day
Recovered
5
SASP 1000 mg/day, HCQ 300 mg/day
Infliximab 3 mg/kg
10 wks, 4 wks after 3rd infusion
MTX 10 mg/wk
Died
5
Infliximab*
6 wks, after 3rd infusion
MTX
NA
5
Infliximab*
6 wks, after 3rd infusion
MTX
Recovered
5
Infliximab 3 mg/kg
4 wks, 2 wks after 2nd infusion
Leflunomide 10 mg/day
Remains severely
5
dyspneic
Infliximab 3 mg/kg
10 wks, 4 wks after 3rd infusion
None
Died
6
Infliximab*
6 wks, soon after 3rd infusion
AZA 100 mg/day, PSL 5 mg/day
Recovered
6
Etanercept 25 mg twice/wk
12 wks
MTX 22.5 mg/wk
Recovered
7
Etanercept 25 mg twice/wk
3 wks
MTX 25 mg/wk
Died
7
Etanercept 25 mg twice/wk
11 mo
Leflunomide
Recovered
8
Adalimumab 40 mg/2 wks
3 mo
None
Recovered
9
Etanercept 25 mg twice/wk
8 wks
Buc 200 mg/day
Recovered
Present
case

Buc: bucillamine; COPD: chronic obstructive pulmonary disease; DMARD; disease modifying antirheumatic drugs; HCQ: hydroxychloroquine; NA: not
available; SASP: salazosulfapyridine; ILD: interstitial lung disease. * The doses of anti-TNF agent were not described.

confidence interval: 1.8-10.7) among RA patients with preexisting lung disease who were treated with biologic agents
compared with RA patients without lung disease14.
Although the mechanism of the development of anti-TNF
agent-induced ILD remains unclear, 21 (84%) of the 25 cases
in Table 2 developed ILD within 3 months of starting an antiTNF agent, suggesting that anti-TNF agent-induced ILD tends
to occur at the early stage of administration. Several reports
have suggested that infliximab potentiates MTX-induced
ILD5. Actually, 12 (48%) of the 25 patients in Table 2 were
taking MTX concomitantly. On the other hand, in 3 patients
including our patient, MTX was discontinued before administration of the anti-TNF agent2,9, and 10 patients had never
taken MTX, suggesting that anti-TNF agent-induced ILD
develops independently of concomitant use of MTX.
The association between ILD and anti-TNF agents in
patients with RA has not been detected in major large-scale
randomized controlled trials (RCT)15-17. In contrast, spontaneous reports of adverse events to the US Food and Drug
Administration during postmarketing surveillance (PMS)

revealed that the cumulative rate of etanercept-induced ILD
and infliximab-induced ILD was 25.2 and 31.5 per 100,000
patients per year, respectively18. The discrepancy between the
results of RCT and those of PMS in patients with RA taking
anti-TNF agents has recently been discussed18-20. One possible explanation is that the population sizes of RCT are too
small to detect rare adverse events18,19 such as ILD. It has
been pointed out that rare adverse events cannot be detected in
RCT of fewer than 10,000 subjects19. However, the numbers
of subjects included in major large-scale RCT of anti-TNF
agents were fewer than 1,000; there were 428 subjects in the
Anti-TNF Trial in RA with Concomitant Therapy
(ATTRACT) study16 and 686 subjects in the Trial of
Etanercept and Methotrexate with Radiographic Patient
Outcomes (TEMPO) study17. Another possible explanation
for the discrepancy is that the patients with RA in RCT had
lower rates of risk factors for anti-TNF agent-induced ILD,
such as older age and preexisting ILD, than those in PMS. For
example, patients with abnormal shadow on chest film were
excluded in one of the major RCT on infliximab15, and the
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mean or median age of the patients in 3 major RCT of antiTNF agents was approximately 50 years15-17, which is lower
than the mean age of patients who developed anti-TNF agentinduced ILD in Table 2 (mean age, 66.6 yrs; median, 67 yrs,
range, 49-84 yrs).
We monitored the activity of ILD in our patient by evaluating her respiratory functions, radiographical findings, and
serum levels of LDH, KL-6, and surfactant protein-D (SP-D)
(Table 1). For the diagnosis of ILD in patients with systemic
sclerosis, the sensitivity and specificity of the SP-D level were
91% and 88% and those of the KL-6 level were 39% and
100%, respectively21. Another study reported that when the
serum levels of KL-6 and SP-D were measured simultaneously, the sensitivity and specificity of the serum KL-6 value in
diagnosing ILD in patients with connective tissue diseases
were 67.7% and 98.1%, respectively, while those of serum
LDH were 45.2% and 88.9%, respectively22. These data suggest that the combined use of these markers is useful in diagnosing and monitoring the activity of ILD.
We advise caution in the use of anti-TNF agents in elderly
RA patients with preexisting ILD. Physicians should be aware
of the possibility of early exacerbation of ILD after starting an
anti-TNF agent and its potential fatality.
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