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SUMMARY
A 61-year-old man presented with a 1-month history of
breathlessness, chest pain and lethargy. He had been
taking adalimumab for ankylosing spondylitis for 2 years.
Pleural and pericardial effusions were both found.
A video-assisted thorascopic (VATS) pleural and lung
biopsy were performed. The pleural pathology showed
eosinophils, acute inflammatory cells and lymphoid
aggregates. The patient was positive for antinuclear,
antidouble-stranded and antihistone antibodies consistent
with drug-induced lupus due to adalimumab. His serositis
resolved on withdrawal of the drug. Drug-induced lupus
can occur as a consequence of anti-TNF-α agents from
induction of autoimmunity in a predisposed host.

BACKGROUND
Anti-tumour-necrosis factor (TNF) α agents are
now increasingly being used for a variety of condi-
tions including rheumatoid arthritis (RA), psoriatic
arthritis (PA), ankylosing spondylitis (AS), juvenile
idiopathic arthritis ( JIA) and inflammatory bowel
disease (IBD). They are also rarely used as third-line
therapy in the treatment of sarcoidosis.1 However,
these agents have a variety of serious adverse
effects including infection, reactivation of tubercu-
losis (TB) and immunogenicity. Induction of auto-
antibodies, particularly antinuclear antibodies, is a
relatively common side effect post treatment, but
the development of drug-induced lupus with overt
clinical manifestations remains rare. Its recognition
is a challenge in a patient population where its
symptoms may mimic a flare of their underlying
disease, associated autoimmune conditions or
overlap syndromes. Adalimumab is a fully huma-
nised monoclonal antibody against TNF-α pur-
ported to be less immunogenic with a safer side
effect profile. Here we describe a case of
anti-TNF-induced lupus (ATIL) secondary to adali-
mumab therapy.

CASE PRESENTATION
A 61-year-old man presented to the emergency
department of Cork University Hospital in Ireland
with a 4-week history of exertional dyspnoea, chest
tightness and poor exercise tolerance. He also
reported anorexia and involuntary weight loss of
6 kg in 2 months.
He had a background of AS diagnosed 20 years

earlier for which he was treated with adalimumab
for the past 2 years. He had previously failed to
respond to two different non-steroidal anti-
inflammatory drugs (NSAIDs) including ibuprofen
and diclofenac. No trial of sulfasalazine was
attempted, as it is no longer a mandatory pretreat-
ment in this group.2 Prior to start of adalimumab

40 mg every alternate week, the patient had nega-
tive testing for latent TB infection including
Quantiferon and Mantoux tests along with a
normal chest X-ray (CXR) as per the American
College of Rheumatology (ACR) guidelines.3

He had been recently treated for recurrent lower
respiratory tract infections (LRTI) by his primary
care physician. He had a CXR at the time, which
showed a small right pleural effusion with patchy
atelectasis. His adalimumab had been temporarily
withheld for 4 weeks and he was treated with
antibiotics.
He was an active smoker with a 50-pack year

history and he consumed 12 units of alcohol per
week. He was a former army engineer. There was
no known history of asbestos exposure or other
risk factors for respiratory disease.
On examination, he was tachypnoic with a

respiratory rate (RR) of 28 breaths per minute and
his oxygen saturations were reduced at 92% on
room air. He was apyrexial. His blood pressure
(BP) was 101/59 mm Hg and his heart rate (HR)
was 82 bpm. Auscultation of his chest elicited
reduced air entry bibasally with inspiratory coarse
crackles.

INVESTIGATIONS
Arterial blood gas (ABG) showed a pH of 7.47,
pCO2 of 4.6 kPa, pO2 of 7.7 kPa, SO2 of 91.5% and
HCO3 of 25.5 (normal ranges: pH 7.35–7.45, pCO2

4.5–6 kPa, pO2 11–15kPa, sO2 94–100%, HCO3

22–28 mmol/L), consistent with type 1 respiratory
failure. Collected sputum and blood cultures were all
sterile. The patient’s white cell count (WCC) was
11.3×109/L (normal range: 4.0–11.0×109/L) with a
differential of 9.28×109/L neutrophils (normal
range: 1.4–6.6×109/L) and 1.37×109/L lymphocytes
(normal range: 0.9–3.2×109/L). He had a normo-
chromic normocytic anaemia with a haemoglobin
(Hb) level of 12.3 g/dL (normal range: 14–17.4 g/dL).
Direct Coombs test was not performed as there was
no evidence of haemolysis. The patient’s platelets
were 331×109/L (normal range: 140–440×109/L).
His C reactive protein (CRP) and erythrocyte
sedimentation rate (ESR) were both elevated at
116.1 mg/L (normal range: 0–5 mg/L) and 68 mm/h
(normal range: 0–10 mm/h), respectively. His renal
and liver function tests were unremarkable. There
were bilateral pleural effusions and bibasal consolida-
tion on his CXR (figure 1).
Ultrasound-guided left pleural drainage was per-

formed, with fluid analysis showing a pH of 7.24,
glucose 4 mmol/L (serum 6.5 mmol/L), total
protein 53 g/L (serum total protein 62 g/L), lactate
dehydrogenase 2737 U/L and 7390 white cells/cm2

with 70% neutrophils. No organisms were grown
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after 48 h incubation. There were no acid-fast bacilli seen and
the TB culture was negative. The cytology showed degenerating
lymphocytes, polymorphs and eosinophils. At this time, the clin-
ical impression was community-acquired pneumonia with a
complex parapneumonic effusion. Adalimumab was withheld
and antibiotics (tazobactam, clarithromycin and metronidazole)
were started as per hospital guidelines.

The patient’s echocardiogram showed a structurally and func-
tionally normal heart with an ejection fraction (EF) of 60%. His
pulmonary function tests showed a reduced forced expiratory
volume in 1 s FEV1 (56% predicted) and forced vital capacity
FVC (55.3% predicted) with a preserved ratio (80.4%) and
reduced diffusing capacity of the lungs for carbon monoxide
(49.6% predicted) correcting for lung volumes (91.5%), all con-
sistent with extrathoracic restriction due to reduced chest expan-
sion in the setting of AS.

A high-resolution CT of the thorax demonstrated right lower
lobe and lingular atelectasis along with mild biapical scarring
and upper lobe paraseptal emphysema. There was no evidence
of interstitial lung disease (ILD). A trace right pleural effusion
was seen.

The patient clinically improved after 10 days of intravenous
antibiotics and was discharged home. Adalimumab was held for
2 weeks post-treatment of his pneumonia.

One month later, the patient re-presented to the emergency
department with acute severe respiratory distress, chest pain and
hypotension. He was tachypnoeic with a RR of 36 breaths per
minute and his oxygen saturations were 94% on room air. He
had a visibly raised jugular venous pressure but no substantial
peripheral oedema. There were no murmurs or rub on ausculta-
tion. He had bi-basal inspiratory coarse crackles.

An ABG performed on 3 L of oxygen revealed moderate hyp-
oxaemia (pO2 10.8 mm Hg). The patient’s white cell count was
slightly raised at 11.4×109/L (9.41×109/L neutrophils,
1.46×109/L lymphocytes). His Hb level was unchanged at
12.3 g/dL and his platelets were 299×109/L. His CRP was
notably elevated at 144.7 mg/L. Renal and liver function tests
were again within the normal range. A CXR (figure 2) showed
recurrence of bilateral pleural effusions and new cardiomegaly.

A CT pulmonary angiogram (CTPA) was performed to exclude
pulmonary embolism (PE; figure 3). This instead showed a
moderate-sized pericardial effusion and bilateral pleural effusion.
A repeat echocardiogram demonstrated a 1.5 cm circumferential

pericardial effusion with no evidence of cardiac tamponade. Left
and right ventricular size and function were normal.

The patient’s blood cultures were sterile. Viral serologies
including cytomegalovirus, Epstein-Barr virus, HIV, herpes
simplex virus type 1, varicella-zoster virus and echovirus were
all negative. Repeat Quantiferon and Mantoux tests were also
negative. A video-assisted thorascopic pleural and lung biopsy
were performed and samples were sent for microbiological and
histopathological analysis to exclude TB and other causes of
recurrent exudative pleural effusions. The pathology report
from the patient’s pleural biopsy showed eosinophils, acute
inflammatory cells and lymphoid aggregates at the junction with
the adipose tissue. No granulomas were seen. Cultures were
negative.

Concurrently, an autoantibody screen was checked. One week
later, the patient’s antinuclear antibody (ANA) result returned
with a strongly positive homogeneous pattern. The Phadia Elia
antidouble-stranded (ds) DNA titre was only 1.2 IU/mL (refer-
ence range: 0–10 IU/mL) but the Crithida anti-dsDNA was
strongly positive (titre unavailable retrospectively). The antihis-
tone antibodies were 109 U/mL (reference range: 0–40 U/mL).
These results were consistent with a diagnosis of drug-induced
lupus.

Figure 3 CT pulmonary angiogram: new global cardiomegaly with
moderate pericardial effusion.

Figure 1 Bilateral effusions and consolidation on chest X-ray. Figure 2 Chest X-ray: increased heart size, bibasal inflammatory
change, worse on left side with small bilateral pleural effusions.
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TREATMENT
The patient was diagnosed with adalimumab-induced lupus. He
received treatment with colcichine and NSAIDs for his pleuro-
pericardial syndrome. His adalimumab was stopped perman-
ently. Glucocorticoids were not required as he responded
readily to discontinuation of the offending agent.

OUTCOME AND FOLLOW-UP
On follow-up at 2 months, the patient’s symptoms had resolved.
He was no longer breathless and his CXR had returned to
normal (figure 4). His peripheral arthritis was now controlled
with intermittent use of NSAIDs only. Although he remains at
significant risk of disease relapse after stopping his anti-TNF
therapy, he may be part of the 1% of patients who develop a
‘burn-out’ of disease activity and enter long-term remission.4

DISCUSSION
This case outlines the issues involved in the diagnosis and man-
agement of a patient with autoimmune disease in receipt of
biological therapy, in what was ultimately a case of
Adalimumab-induced lupus. In particular it highlights the key
temporal sequence of events that often underpins the diagnosis
of drug-induced lupus. This patient acutely decompensated fol-
lowing re-introduction of adalimumab after it had been initially
held for a presumed LRTI. His illness resolved within 10 days
after withdrawing this agent in keeping with its mean terminal
half life.5

There are no consensus diagnostic criteria for drug-induced
lupus. It is typically characterised by the onset of systemic lupus
erythaematosus (SLE) features according to ACR criteria6 asso-
ciated with the use of a lupus-inducing drug. The gold standard
diagnostic criterion is symptom resolution after stopping the
offending medication.

The most frequent clinical signs and symptoms of
drug-induced lupus are arthralgia, myalgia, fever, anorexia,
weight loss and serositis. The interval between medication
exposure and symptom onset may range from 1 month to
12 years.7 Symptoms tend to be milder in drug-induced lupus
when compared with classic SLE, and major organ involvement
is rare. Unlike classic SLE, malar rash, photosensitivity, oral
ulcers and alopecia are rare in drug-induced lupus. Agents often

implicated in drug-induced lupus include procainamide, quini-
dine and hydralazine.8 Commonly prescribed medications such
as angiotensin-converting enzyme inhibitors, thiazides and
statins may be associated with a subacute cutaneous form.9

The laboratory findings in drug-induced lupus most com-
monly include an elevated ESR in 80% of patients and a posi-
tive ANA.10 Most frequently, the ANA fluorescence-staining
pattern is homogeneous and is caused by antibodies to histones.
These target the histone-DNA macromolecular complex in the
cell nucleus and are present in approximately 50–90% of
patients with drug-induced lupus. Anti-dsDNA antibodies occur
in less than 5% of patients with drug-induced lupus and com-
plement levels are typically normal.11

ATIL is regarded as a distinct subgroup of drug-induced
lupus.12 The autoantibody profile of ATIL differs from that of
classical drug-induced lupus as there is a higher prevalence of
anti-dsDNA antibodies and a lower prevalence of antihistone
antibodies.13

A large review published in 2008 evaluated 33 cases of
ATIL.14 Of the included cases, 21 were due to infliximab, 10
were due to etanercept, and only two cases were related to ada-
limumab. The relative infrequency of cases associated with adali-
mumab may simply reflect fewer years of patient exposure to
this agent. The authors concluded that ATIL has significant clin-
ical and laboratory manifestations distinguishing it from that
due to other drugs. In total 91% of ATIL cases were positive for
anti-dsDNA versus less than 1% of drug-induced lupus cases
overall.15 Fifty-nine per cent were noted to have hypocomple-
mentemia. Only 57% of cases were antihistone positive.
Classical drug-induced lupus does not tend to have renal
involvement and has less frequent cutaneous involvement than
idiopathic SLE. However, in this review, 72% of patients with
ATIL reported a rash, and the authors noted several reports of
glomerulonephritis. Pericardial or pleural effusion occurred in
only three cases.

There are a number of proposed mechanisms for drug-induced
lupus in this context, including a disturbance in TNF-α-controlled
homeostasis of interferon (IFN)-α.16 Over-expression of TNF-α in
RA has an inhibitory effect on plasmatocytoid dendritic cell expan-
sion and systemic release of IFN-α, a culprit for SLE. The occur-
rence of a lupus-like syndrome with either TNF-α blockade or
interferon-α treatment supports this hypothesis.17 There is sero-
conversion of SLE markers,18 as demonstrated in this case. Murine
studies suggest that the induction of cytotoxic T lymphocytes that
would typically suppress autoreactive B cells is selectively inhibited
by TNF blockade, allowing unchecked humoral autoimmunity.19

Another theory is that anti-TNF-α agents induce apoptosis, releas-
ing nucleosomes that promote autoantibody formation.20

From a retrospective national study of 7700 French patients
treated with anti-TNF agents for rheumatic disease in 2003,
there appears to be an incidence of 0.19% of drug-induced
lupus among infliximab and etanercept users.13 There are less
data available for ATIL incidence secondary to adalimumab.
The Spanish Study Group of Biological Agents in Autoimmune
Diseases (BIOGEAS project) reported a total of 92 cases of
lupus secondary to biological agents from January 1990 to
December 2006, 15 of them associated with adalimumab.21

In keeping with these statistics, there are relatively few case
reports of drug-induced lupus by adalimumab in the literature.
The majority present with mucocutaneous, joint or constitu-
tional symptoms.14 22–26 The affected participants were almost
invariably female with a background of RA or Crohn’s disease.
The onset of symptoms ranged from 5 weeks to 2 years post
treatment. There does not appear to be any association withFigure 4 Chest X-ray 2 months after stopping adalimumab.
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pretreatment antibody profiles. Several case reports of serositis
associated with anti-TNF-α agents have already been
described.27 28

Primary treatment of drug-induced lupus involves discontinu-
ation of the medication and, in severe cases, use of corticoster-
oids.12 In the Spanish study,21 47% of patients recovered on
withdrawal of the anti-TNF-α antagonist alone. However, 40%
required steroids and an additional 12% needed further
immunosuppression. It may be difficult to evaluate remission if
there is return of symptoms of the underlying rheumatic condi-
tion. There are conflicting reports as to whether concurrent use
of disease-modifying anti-rheumatic drugs might reduce the
incidence of autoantibody formation and thereby reduce the
incidence of ATIL.29 30

Several other autoimmune disorders have been implicated
with use of anti-TNF-α agents, including vasculitic and demye-
lination syndromes, sarcoidosis, psoriasis and granulomatous
interstitial nephritis.21 31 32

With novel use of these biological agents to treat conditions
such as sarcoidosis,1 in addition to their approved use for RA,
PA, AS, JIA and IBD, it is imperative that specialists are aware of
the risk of a lupus-like syndrome. It may be prudent to introduce
pretreatment serological evaluation for SLE. However, there are
no studies on its usefulness as a predictor for the development of
drug-induced lupus. Re-challenge with the same TNF-α antagon-
ist, as demonstrated in this case, may provoke disease recurrence.
There is anecdotal evidence that there is a class effect and that
the syndrome will recur when challenged with another agent.25

However, successful switching to alternative biological therapy
has been reported in other TNF-α-mediated autoimmune dis-
eases.33 In one case series, six patients with Crohn’s disease were
successfully switched to certolizumab with symptom relief and
reversal of ANA positivity following lupus-reactions with either
infliximab or adalimumab.34

Learning points

▸ The occurrence of pleural and of pericardial effusions may
be evidence of polyserositis, which can be infective or
inflammatory in origin. Drug-induced lupus can present with
such a pleuropericardial syndrome.

▸ The typical pleural effusion in lupus is mildly exudative with
an elevated lactate dehydrogenase and a predominance of
lymphocytes or neutrophils. Pleural fluid antinuclear
antibody (ANA) titre and serum C reactive protein levels are
significantly increased in lupus pleuritis.35

▸ Drug-induced lupus can occur as a consequence of
anti-tumour-necrosis factor-α agents from induction of
autoimmunity in a predisposed host.

▸ Checking for baseline ANA prior to treatment with a repeat
ANA and antihistone antibody test if anti-TNF-induced lupus
(ATIL) is suspected may aid in the diagnosis. Unlike other
forms of drug-induced lupus, antibodies against
double-stranded DNA antibodies may also be positive in ATIL.

▸ Clinical and radiological resolution should occur with
discontinuation of the offending drug. If not the diagnosis
needs to be re-assessed.
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