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-TNF-α agents, including infliximab. However, cases of
lung cancer in smoker patients receiving infliximab
have occasionally been reported5,6.

We here describe an exceptional case of a patient
with ankylosing spondylitis treated with infliximab
who developed a lung adenocarcinoma further com-
plicated by intestinal perforation secondary to metas-
tatic disease in the sigmoid colon. To our knowledge,
metastatic colonic perforation during treatment with
infliximab has not been previously documented.

cAse report

The patient was a 73-year-old man, ex-smoker (36
pack-year until age 68), with history of chronic infec-
tion with hepatitis B virus under treatment with lami-
vudine and diverticulosis of the descending and sig-
moid colon without previous episodes of diverticulitis.
The patient was followed at the Department of Rheu-
matology because of axial and peripheral ankylosing
spondylitis, positive for HLA-27, treated with inflixi-
mab for the past 5 years (dose 5 mg/kg every 8 weeks)
with adequate control of symptoms, although mainte-
nance treatment with non-steroidal anti-inflammatory
drugs (NSAIDs) (indomethacin 75 mg twice a day),
low-dose corticosteroids (prednisone 10 mg/day) and
methotrexate (15 mg/week, started 6 years ago) was
needed. The patient was admitted to the Department of
Internal Medicine because of asthenia and weight loss
of 4 kg in one month (5% of his baseline body mass).

Physical examination showed a limited axial mobi-
lity, with lumbar flexion (modified Schober) 3 cm, la-
teral lumbar flexion 7 cm, occiput to wall 6 cm, finger-
floor distance 35 cm, chest expansion 2,5 cm and cer-
vical rotation 70º. However, no signs of peripheral
arthri tis and enthesitis were identified at this moment.
A decreased respiratory murmur in the left upper lobe
was evident on auscultation of the lungs. Laboratory
tests showed an increase of serum aminotransferases
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AbstrAct

Biological agents targeting inflammatory cytokines such
as tumour necrosis factor alpha (TNF-α) have emerged
in recent years as effective medications for a variety of
inflammatory arthropathies. Although the relationship
between the use of anti-TNF drugs and an increase in
the rate of infections is well established, the role of the-
se drugs in the development of different types of can-
cer is unclear. Randomized clinical trials and national
registries have not demonstrated a significant increase
in the risk of cancer in patients treated with anti-TNF
drugs, but numerous cases of the appearance of malig-
nant tumors in patients receiving these drugs have been
reported. We describe the case of a 73-year-old man,
ex-smoker, who developed a lung cancer during treat-
ment with infliximab further complicated by perfora-
tion of a metastasis in the sigmoid colon, which is a
very infrequent event in the course of this malignancy.
A few similar cases previously reported in the literatu-
re are reviewed.
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IntroductIon

Patients with ankylosing spondylitis, in contrast with
rheumatoid arthritis, do not appreciably show an in-
crease in cancer risk, and it is assumed that their ave-
rage risk is similar to the general population1. The role
of anti-TNF-α therapies in the development of neo-
plasms is unclear and randomized clinical trials2 and
national registries3,4 have not clearly shown an increa-
se in the incidence of cancer in patients treated anti-
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cause of a new febrile episode associated with diarrhea
and hypotension that could not be controlled with in-
travenous fluid administration. Physical examination
revealed diffuse abdominal pain with signs of perito-
neal irritation in the left iliac fossa. Findings on an
abdo minal CT scan with contrast were compatible
with perforated acute diverticulitis and adjacent in-
traabdominal abscess (Figure 2). Emergency surgery
was indi ca ted and the patient underwent sigmoide -
ctomy and end colostomy (Hartmann’s procedure).
The patient had a protracted postoperative clinical
course with multiple complications, progressive clini-
cal deterioration and evidence of hepatocellular in -
sufficiency secondary to reactivation of HBV infection,
and died after two months of surgery.

On gross inspection, the surgical specimen of the
left colon showed fibrin plaques on the outer surface.
Histological examination disclosed several invagina-
tions of the intestinal wall penetrating into the meso-
colon which were compatible with diverticula, one of
which was found to be perforated with a large adja-
cent pericolic plastron formation (Figure 3). Moreo-
ver, infiltration of tumor cells compatible with metas-
tatic adenocarcinoma of the lung was observed. Im-
munohistochemical study showed that tumor cells
were positive for cytokeratin 7 (CK7) and thyroid
transcription factor-1 (TTF-1) and negative for cyto-
keratin 20 (CK20) and p63 (Figure 4).

and an increase in HBV viral load in relation to reacti-
vation of infection and for this reason, treatment with
tenofovir was started. The chest X-ray showed a left
upper lobe mass that in the computed tomography
(CT) scan corresponded to a 10-cm infiltrating tumor
with ipsilateral mediastinal adenopathies (Figure 1).
The patient denied having cough of other respiratory
symptoms and a review of a chest X-ray performed one
year ago did not show any abnormality. Cytological
examination of brush samples taken at fiberoptic bron-
choscopy was compatible with lung adenocarcinoma.
CT staging showed thickness of the sigmoid colon
which was attributed to the presence of diverticula at
this level, without evidence of tumor dissemination to
other organs. Treatment with infliximab was definiti-
vely withdrawn. During hospitalization, he presented
episodes of hypotension, postural instability, hypo-
glycemia and self-limited febrile peaks without evi-
dence of infection which were initially attributed to
possible adrenal insufficiency secondary to chronic
corticosteroid treatment. The dose of corticoids was
then increased and the patient was discharged from
the hospital under treatment with fludrocortisone (0.1
mg/day) and low-dose prednisone (5 and 10 mg/day
on alternate days).

Five days after discharge, he was re-admitted be-

FIGure 1. Thoracic CT scan showing an infiltrating mass, 10
cm of major diameter, with ipsilateral mediastinal metastatic
lymph nodes

FIGure 2. Abdominal CT scan showing the sigmoid colon
with thickened walls (white arrowheads) with an adjacent 
collection (2.5 cm in diameter) compatible with an abscess
(black arrow) and free fluid in the retrovesical space 
(white arrow)
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ma for all anti-TNF-α drugs has been observed10-12.
Lung cancer during treatment with infliximab in

smokers, such as the case here described, has been re-
ported. In a clinical series of 500 patients with Chron’s
disease collected at the Mayo Clinic, two cases of lung
cancer in elderly smokers possibly related to infliximab
were found5. Rennar et al.6 in a 24-week clinical trial of
157 patients with chronic obstructive pulmonary di-
sease (COPD) treated with infliximab, found 12 cases
of cancer (6 of which were lung cancers). In the 
BIOBADASER Spanish national registry, the standardi-
zed incidence rate of lung cancer was 1.19% in patients
with rheumatoid arthritis and 1.66% in patients with
ankylosing spondylitis treated with anti-TNF-α drugs,
without an increase in the total cancer risk as compa-
red with the general population3. In the Anti-Rheuma-
tic Therapy in Sweden (ARTIS) clinical registry, a more
favourable distribution of lung cancer stages in patients
treated with biologics than in biologics-naïve patients
was observed, and this finding was attributed to a more
frequent indication of control chest radiographs after
starting anti-TNF therapy which may increase lung
cancer detection at earlier stages; moreover, the relati-
ve risk of death following cancer associated with ex-
posure to anti-TNF was 1.113.

Treatment with methotrexate is another factor that
may have influenced the development of lung cancer

dIscussIon

TNF-α is a cytokine that plays a central role in the pa -
tho genesis of rheumatoid arthritis, ankylosing spon-
dylitis and other inflammatory diseases. Over the past
10 years, anti-TNF drugs have emerged as effective
treatment in NSAID refractory patients with ankylo-
sing spondylitis. Anti-TNF drugs, including infliximab,
etanercept, adalimumab and golimumab have been
shown to reduce disease activity (measured by the Bath
Ankylosing Spondylitis Disease Activity Index [BAS-
DAI]) in up to 50% of patients7. TNF-α is also invol-
ved in the control of tumor growth, so that theoreti-
cally anti-TNF-α drugs may affect the host defense me-
chanisms against the development of neoplasms.
Howe ver, the relationship between continuous anti-
-TNF therapy and the overall risk of developing cancer
is controversial8. In a systematic review and meta-ana-
lysis of rare harmful effects of infliximab and adalimu-
mab in randomized controlled trials, there was eviden -
ce of a dose-dependent increased risk of mali gnancies
in patients with rheumatoid arthritis9, but this finding
has not been confirmed in other studies. In a meta-ana-
lysis of 74 randomized controlled trials of adalimumab,
etanercept and infliximab, the relative risk associated
with all anti-TNF was 0.992. National registries also fai-
led to show clear evidence of anti-TNF therapy and risk
of solid tumors3,4, although an increased risk of lympho -

FIGure 3. Histopathology of the surgical specimen 
corresponding to the perforated area (end marked with a black
arrow) showing infiltration of the intestinal wall by tumor cells
from the lung metastasis (M) with an area of necrotic tissue
and acute inflammatory infiltrate in relation to the adjacent
plastron formation (P). Acute inflammatory infiltrate in the
surface of the serous layer (S) (hematoxylin & eosin, 
x10 magnification)

FIGure 4. Immunohistochemical staining of the intestinal 
metastasis with nests of tumor cells with positivity for CK7 and
TTF-1 and negativity for CK20 and p63, compatible with 
adenocarcinoma of the lung
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in our patient. Buchbinder et al.14 evaluated cancer risk
in a cohort of 459 rheumatoid arthritis patients treated
with methotrexate in community practice and found a
3-fold increase for lung cancer. However, given that pa-
tients with rheumatoid arthritis have an increased 
risk of this neoplasm which is even higher when 
active smoking is present, the authors could not conclu-
de that this increase was specifically related to the use
of methotrexate. A similar increase in the risk of lung
cancer during treatment with methotrexate in patients
with ankylosing spondylitis has not been reported.

Bowel perforation during treatment with infliximab
is a very rare adverse event. Only one case of a heart
transplant patient who presented with an ileal perfo-
ration after infliximab treatment for Chron’s disease has
been reported, but this patient also received an immu-
nosuppressive regimen with corticoids, mycophenola-
te mofetil and cyclosporine A15. Some cases of intesti-
nal perforation in patients treated with etanercept for
psoriatic arthritis and rheumatoid arthritis have been
described16,17 and also a case of oligosymptomatic bo-
wel perforation in a patient with Chron’s disease trea-
ted with adalimumab18. There is some biologic plausi-
bility to the association of intestinal perforation and the
use of anti-TNF drugs. Given that TNF-α is a key me-
diator of inflammation, its blockade could interfere
with the ability to mount an inflammatory response
against infection, mainly due to intracellular organisms
such as Salmonella, Listeria or Mycobacterium tuber-
culosis. Moreover, some clinical trials and post-mar-
keting surveillance studies have been shown an in-
creased risk for serious infections in patients receiving
anti-TNF drugs19. It has been hypothesized that if the-
se patients are affected by inflammatory bowel condi-
tions such as diverticulitis, the impairment in anti -
bacterial host mechanisms could conceivably predis-
pose to losing the integrity of the bowel wall, leading
finally to perforation16. Another hypothesis is that anti-
TNF drugs may cause vasculitis and necrosis of the in-
testinal mucosa facilitating the passage of bacteria into
the peritoneal cavity20. Although in some cases of anti-
-TNF therapy and bowel perforation, a temporal asso-
ciation between initiation of treatment and intestinal
perforation was observed, other risk factors were also
present in these patients, such as older age, history of
diverticulitis/diverticulosis, oral intake of NSAID, 
treatment with corticoids and other immunusuppres-
sants, vasculitis and inflammatory bowel disease13,16-18.

Approximately 40% of patients with lung cancer
have metastatic disease, involving the gastrointestinal
tract in 4.7% to 12.2% of the cases21,22, being sympto-
matic in only 0.4-0.5% of them22,24. Intestinal perfora-

tion secondary to metastatic disease is very rare ac-
counting for 0.1% of cases and has been usually des-
cribed as a complication of advanced disease. In the
present case, thickening at the sigmoid colon initially
observed in the CT scan corresponded to a metastasis
of the lung tumor on the area that previously had di-
verticula, which in association with radiological des-
cription of an apparent benign condition, lead us to as-
sume that the patient presented a perforated diverti-
culitis as there was no evidence of metastatic disease.
Post-mortem examination was not performed. The im-
munohistochemical pattern of the tumor cells was con-
sistent with adenocarcinoma of the lung. Berger et al.23

in a series of 1544 patients collected between 1984 and
1996, seven patients developed symptomatic small 
bowel metastases, two of which presented with perito-
nitis secondary to intestinal perforation at the site 
of the metastasis. Our patient presented large bowel
perforation from metastatic lung cancer, an even rarer
complication than metastatic disease to the small in-
testine. Garwood et al.25 carried out a search to identi-
fy all cases of gastrointestinal tract perforation secon-
dary to metastatic lung cancer published between 1960
and 2004, and identified 98 cases of perforated lung
cancer metastasis to the small intestine but only three
colonic perforations and one appendiceal perforation.

In conclusion, we present a patient with colonic per-
foration secondary to metastatic lung adenocarcinoma
during treatment with infliximab for ankylosing 
spondylitis. Concomitant risk factors for intestinal per-
foration were also present in our patient (advanced age,
history of diverticulosis and treatment with NSAIDs
and corticoids), and although a definitive causal rela-
tionship could not be established, treatment with in-
fliximab could be a facilitating factor for the develop-
ment of the events that led to the final clinical outco-
me. No previous case of large bowel perforation from
metastatic lung cancer without evidence of dissemina-
ted disease during treatment with infliximab has been
previously reported in the literature. Although metas-
tases are a rare cause of intestinal perforation, this pos-
sibility should be included in the differential diagnosis
of acute abdomen in patients with lung cancer. On the
other hand, a strong association between carcinogene-
sis and anti-TNF-α therapy has not been established
but clinicians should be aware of this infrequent pos-
sibility in patients with concurrent risk factors.
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