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For inflammatory bowel disease (IBD), antitumor necrosis factor treatment offers a new direction for both patients and 
medical doctors. This treatment has dramatically improved the quality of life for patients with ulcerative colitis and Crohn 
disease (CD). However, with increasing usage and longer follow-up periods, a wider range of possible adverse effects may 
be encountered. We report an unusual case of pulmonary sarcoidosis developed during the treatment of a patient with 
CD by using infliximab. A 30-year-old male who had been treated for CD with infliximab for 18 months was admitted 
due to abnormal opacities on chest radiography. Chest computed tomography displayed clustered small nodules in both 
lobes and enlarged multiple lymph nodes. The patient was diagnosed with sarcoidosis from the results of a biopsy of the 
subcarinal lymph node. Lung lesions were improved five months after infliximab was stopped. 
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INTRODUCTION

Infliximab, one of the anti-tumor necrosis factor (TNF)-α agents, 
has recently been applied to treat patients with rheumatoid arthri-
tis (RA) and other diseases, such as inflammatory bowel disease 
(IBD) and psoriasis. In addition, anti-TNF agents have been re-
ported to be effective for the treatment of refractory sarcoidosis, 
which does not respond to treatment with steroids or immuno-
suppressive drugs. However, with increasing usage and longer fol-
low-up periods, a wider range of possible adverse effects may 
emerge. A few reports have been published of cases where pa-
tients with RA presented with sarcoidosis after anti-TNF treat-
ment. However, few reports have been published of patients with 
IBD who developed sarcoidosis after this treatment [1]. The pres-

ent case study describes a patient with IBD who received inflix-
imab treatment and was also found to have sarcoidosis. 

CASE REPORT

In 2006, a 22-year-old man was diagnosed with Crohn disease 
(CD). He first came to our unit 4 years later. At that time, he had 
stopped taking the medicine independently and presented with 
gastrointestinal symptoms. Mesalazine and azathioprine were ini-
tiated in 2010 at an age 26 years. After 2 years of treatments, the 
patient’s gastrointestinal symptoms were uncontrolled, and an ex-
amination by colonoscopy revealed strictures in the descending 
colon (Fig. 1). Due to worsening CD, treatment with an anti-
TNF-α agent, infliximab, was initiated. When the patient’s treat-
ment began, the tuberculin skin test was negative, chest radiogra-
phy and interferon gamma release assay were normal, and no evi-
dence of tuberculosis was found. After receiving the infliximab 
treatment (intravenous infliximab 5 mg/kg every 8 weeks), the 
patient began to experience symptom relief. Infliximab was in-
jected 8 times, and the patients showed a very good response to 
the treatment, as his CD activity index indicated remission. At 
that time, the patient had a chest X-ray as part of regular outpa-
tient follow-up. The identification of an abnormal pulmonary 
density was, therefore, an incidental observation. The patient 
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looked healthy and had no respiratory symptoms, such as cough 
or sputum. The tuberculin skin test was negative, and the inter-
feron gamma release assay results were normal.

Chest X-ray and computed tomography displayed clustered 
small nodules in both lobes and multiple enlarged lymph nodes 
(Fig. 2). The results of a fungus culture, an acid-fast bacilli stain, a 
tuberculosis polymerase chain reaction (PCR) assay, and a bacte-
rium culture in bronchial aspirate were all found to be negative. 
Endobronchial ultrasound-guided transbronchial needle aspira-
tion of the subcarinal lymph node was performed, and histology 
demonstrated noncaseating granulomatous lesions (Fig. 3). Can-
cer and tuberculosis may, like sarcoidosis, accompany mediastinal 
lymphadenopathy. That possibility was examined by using acid-
fast staining, PCR, and cytology of the lymph node. All the results 
were negative. The serum angiotensin-converting enzyme level 
was normal (50 U/L; reference range, 20–70 U/L). At this stage, 
the diagnosis of sarcoidosis was made, and treatment with inflix-
imab was discontinued. Lung lesions were improved 5 months af-
ter infliximab had been discontinued. Therefore, the anti-TNF 
treatment was thought to have triggered pulmonary sarcoidosis 
in this patient with IBD. Nevertheless, his paradoxical inflamma-
tions were not severe, and he wanted to continue anti-TNF-α 
therapy for his refractory CD, so infliximab was continued cau-
tiously. Subsequently, the patient’s lung lesions spontaneously re-
gressed to normal (Fig. 4). Since that time, pulmonary sarcoidosis 
has not recurred over 19 dosing periods spaced 8 weeks apart.

DISCUSSION

TNF-α is a cytokine that plays a prominent role in forming non-
caseating granuloma in both sarcoidosis [2] and CD [3]. Inflix-

imab is administered to CD patients who have no reactions to 
steroids or immunosuppressive drugs. Also, additional evidence 
exists that infliximab is effective in patients with sarcoidosis who 
have had no positive reactions to steroids or general treatments 
[4]. Recently, anti-TNF-α therapy was reported to induce para-
doxical inflammations, vasculitis, lupus, and sarcoidosis [5, 6]. A 
clear mechanism for this paradoxical inflammation has yet to be 
identified; however, this paradoxical inflammation appears to be 

Fig. 1. Colonoscopy revealed strictures in the descending colon.

Fig. 2. (A) Chest X-ray showing prominent pulmonary hilar vessels 
and increased opacity in both upper lobes. (B) Chest computed to-
mography scan showing a cluster of centrilobular nodules in each 
lobe.
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part of the underlying pathogenesis of this case report. To the best 
of our knowledge, a few cases of sarcoidosis occurring after the 
use of infliximab for CD have been reported overseas, but no Ko-
rean cases have been identified in the literature. 

A foreign study published in 2010 reported on patients with au-
toimmune disease who were found to have sarcoidosis after hav-
ing used anti-TNF-α agents. According to that research, out of 
1,370 patients, 38 were found to have sarcoidosis after their use of 
anti-TNF-α agents [7, 8]. Seventy-five percent of the cases used 
etanercept while 25% used infliximab. Most patients with sarcoid-
osis stopped anti-TNF-α treatment either because their sarcoid-
osis symptoms became severe or because they required treatment 
for tuberculosis or another respiratory infection. Nevertheless, a 
few patients who exhibited no infection and had good response to 
treatment with anti-TNF-α agents continued their therapy. Over 
time, the symptoms and the signs of sarcoidosis in the 2 groups 
spontaneously improved. Similarly, our patient’s pulmonary sar-
coidosis did not recur after reuse of infliximab. On resolution of 
sarcoidosis, a longer rechallenge interval with anti-TNF therapy 
was associated with a lower likelihood of recurrence on rechal-
lenge [9]. Also, TNF-α genotypes and polymorphisms are known 
to be associated with sarcoidosis drug response [10]. In our opin-
ion, specific TNF-α genotypes or other unknown factors might 

play a role in predicting the uneventful continuation of anti-
TNF-α therapy in this case.

As shown by the study results, determining whether drug treat-
ment should continue or cease when side effects are experienced 
during use of anti-TNF agents is difficult. Therefore, we recom-
mend that various aspects of the patient’s health, including overall 
physical condition, the risk of inflammation, previous level of any 
anti-TNF agent reaction, and a patient’s willingness to continue 
treatment, be taken into account. A literature review article [11] 
reported that cessation of anti-TNF-α agents resulted in sponta-
neous resolution of clinical symptoms and organ involvement (15 
cases), improvement following corticosteroid treatment (30 
cases), and persistence of sarcoidosis (7 cases). In our case, the pa-
tient had no symptoms and had experienced a negative reaction 
to treatments other than with anti-TNF agents. Therefore, after 
these factors and the patient’s willingness to carry on with the 
treatment had been taken into account, infliximab treatment was 
continued. The patient’s lung lesions improved spontaneously. 

Few hypotheses can explain this paradox surounding treatment 
with infliximib. Lymphocytes or macrophages exhibit TNF-α on 
cell membranes or discharge them. Monoclonal antibodies like 
infliximab have high neutralizing potency toward membranous 
TNF-α and cause cell lysis by activating complements. Incomplete 
interruption promotes lymphocyte production of more cytokines 
for compensation [12]. Living lymphocytes and excess cytokines 

Fig. 3. Chronic granulomatous inflammation consisting mainly of 
epithelioid histiocytes and some lymphocytes, but no caseous necro-
sis (H&E, ×400). 

Fig. 4. The patient’s lung lesions subsequently regressed to normal. 
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are thought to cause sarcoidosis. In summary, TNF-α inhibitors 
induce immunological disorder, thereby triggering sarcoidosis. As 
with other autoimmune diseases, complex interactions among 
genetic features, environmental factors, and immunological re-
sponses may serve to promote the development of sarcoidosis. In 
another theory, Eishi et al. [13] revealed the presence of Propioni-
bacterium and mycobacterial DNA in the lymph nodes of patients 
with sarcoidosis; they suggested that infection was the cause of 
sarcoidosis. In 2012, van Moorsel and Christiani [14] stated that, 
according to a recent gene analysis, the mutations of certain genes 
caused both CD and sarcoidosis. In the clinical settings, deter-
mining whether sarcoidosis occurring after anti-TNF agent treat-
ment represents true paradoxical inflammations, the intrathoracic 
presentation of CD, or the coexistence of CD and sarcoidosis is 
extremely difficult.

In summary, our patient developed sarcoidosis after beginning 
infliximab treatment. Sarcoidosis has a variable clinical course, 
ranging from benign self-limited recovery to life-long disability. 
Because the patient did not have respiratory symptoms and op-
portunistic infections had been excluded, we did cease treatment 
and supportive care. Over time, the patient’s condition improved 
spontaneously. In our case, determining whether sarcoidosis oc-
curred after anti-TNF agent treatment, whether it was caused by a 
hidden infection, or whether a gene mutation induced both CD 
and sarcoidosi was difficults. If a patient is to be treated with anti-
TNF agents, unexpected diseases that may arise, such as sarcoid-
osis, must be taken into account, and regular follow-up examina-
tions must be performed. If sarcoidosis occurs, a patient’s overall 
physical condition and level of anti-TNF agent treatment reaction 
should be taken into careful consideration to determine whether 
to stop the treatment.
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