
Tuberculosis is an adverse event in patients with Crohn’s disease receiving anti-tumor necrosis factor (TNF) therapy. However, tuber-
culosis presenting as a bronchoesophageal fistula (BEF) is rare. We report a case of tuberculosis and BEF in a patient with Crohn’s dis-
ease who received anti-TNF therapy. A 33-year-old Korean woman developed fever and cough 2 months after initiation of anti-TNF 
therapy. And the symptoms persisted for 1 months, so she visited the emergency room. Chest computed tomography was performed 
upon visiting the emergency room, which showed BEF with aspiration pneumonia. Esophagogastroduodenoscopy with biopsy and en-
dobronchial ultrasound with transbronchial needle aspiration confirmed that the cause of BEF was tuberculosis. Anti-tuberculosis 
medications were administered, and esophageal stent insertion through endoscopy was performed to manage the BEF. However, the 
patient’s condition did not improve; therefore, fistulectomy with primary closure was performed. After fistulectomy, the anastomosis 
site healing was delayed due to severe inflammation, a second esophageal stent and gastrostomy tube were inserted. Nine months after 
the diagnosis, the fistula disappeared without recurrence, and the esophageal stent and gastrostomy tube were removed. 
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INTRODUCTION 

Anti-tumor necrosis factor (TNF) agents have been effective-
ly used in the treatment of inflammatory bowel disease, in-
cluding Crohn’s disease (CD); hence, as the prevalence of CD 
increases in Asian countries, including Korea, so does the use 
of anti-TNF agents.1-5 However, anti-TNF therapy may cause 
tuberculosis as an adverse event; therefore, latent tuberculosis 

screening is recommended before initiation of anti-TNF thera-
py.6 

A case of bronchoesophageal fistula (BEF) caused by tuber-
culosis has been previously reported7; however, to the best of 
our knowledge, there have been no reported cases of tubercu-
losis presenting as BEF in patients with CD receiving anti-TNF 
therapy. We report a case of tuberculosis presenting as a BEF 
fistula in a patient with CD who received anti-TNF therapy for 
2 months. 

CASE REPORT 

A 33-year-old Korean woman was diagnosed with CD 1 year 
ago and was prescribed mesalazine 3 g/day at the time of diag-
nosis. Four months prior to the current visit, she was hospital-
ized for CD exacerbation and received systemic corticosteroid 
(methylprednisolone) 0.6 mg/kg/day as well as azathioprine 
25 mg/day. However, her condition did not improve, so she was 
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started on infliximab (0.5 mg/kg). Latent tuberculosis screening 
was performed before initiation of infliximab therapy. The tuber-
culin skin test result was negative (induration 0 mm), the inter-
feron-gamma release assay (IGRA) results were indeterminate, 
and chest radiography showed no active lung lesion and no 
evidence of past tuberculosis. After infliximab administration, 
the patient showed improvement and was discharged. After 6 
weeks, she received a third dose of infliximab. Two months after 
initiation of infliximab therapy, she had fever, cough, and rhi-
norrhea. These symptoms worsened for 1 month, and yellowish 
sputum also developed. Thus, she visited to the emergency 
room. 

At the time of the emergency room visit, her blood pressure 
was 109/81 mmHg, her heart rate was 145 beats per minute, 
her body temperature was 38.8°C, and her peripheral capillary 
oxygen saturation level was 100% (room air). She had fever, 
chills, cough, and yellowish sputum production, with no other 
symptoms. Physical examination revealed coarse breath sounds 
with crackles in both lungs. The laboratory findings were as 
follows: white blood cell count, 20,300/μL (polymorphonuclear 
neutrophils, 84.2%; lymphocyte, 7.4%); hemoglobin level, 11.0 
g/dL; platelet count, 495,000/μL; serum albumin level, 2.7 g/dL; 
and C-reactive protein level, 20.15 mg/dL. The coagulation pro-
file, liver function test results, and serum creatinine levels were 
normal. On chest radiography, consolidation was observed in 
both the middle and lower lung zones. Chest computed tomog-
raphy (CT) revealed multifocal ill-defined patchy consolidation, 
ground-glass opacity, peribronchial infiltrates, and ill-defined 
centrilobular nodules in both the middle and lower lung zones. 
Additionally, extensive lymph node enlargement was observed 
in the bilateral mediastinum, which encased the central airway. 
Luminal narrowing of the left main bronchus was also ob-
served. Moreover, there was a suspicious air tract between the 
esophagus and bronchus, suggesting a BEF (Fig. 1A, B).  

She was admitted to the general ward and received intrave-
nous antibiotics (piperacillin/tazobactam) to manage aspira-
tion pneumonia. Esophagography revealed contrast leakage 
from the esophagus to the left bronchus, and the presence of 
a fistula was confirmed (Fig. 1C). Esophagogastroduodenos-
copy (EGD) was performed to evaluate the lesion, which was 
suspected to be a BEF on chest CT. On EGD, an ulcer covered 
with whitish exudate was observed in the esophagus at 28 to 32 
cm from upper incisor, confirming the possibility of BEF, and 
a biopsy was performed (Fig. 2). Endobronchial ultrasound 
with transbronchial needle aspiration (EBUS-TBNA) was also 

performed to evaluate mediastinal lymph node enlargement, 
and biopsy was performed at the lymph node stations 4 L and 7. 
Esophageal biopsy revealed granulomatous inflammation with 
granulation tissue and marked necrosis (Fig. 3A, B). Moreover, 
the tuberculosis polymerase chain reaction results were posi-
tive. In the EBUS-TBNA specimen, necrotizing granulomatous 
inflammation was found, which is typical for tuberculosis, and 
the specimen stained positively for acid-fast bacilli (Fig. 3C, D). 
Sputum testing was performed, and the Xpert MTB/RIF assay 
result was positive, along with the acid-fast bacilli stain result. 
We diagnosed BEF due to tuberculosis as an adverse effect of 
anti-TNF therapy; therefore, infliximab was discontinued, an-
ti-tuberculosis medications were administered (isoniazid, 300 
mg; rifampicin, 300 mg; pyrazinamide, 1,250 mg; and etham-
butol, 800 mg), and an esophageal stent was inserted (covered 
stent, 22 mm×100 mm) through endoscopy (Fig. 4). One week 
after esophageal stent insertion, the patient showed improve-
ment and was discharged. 

Two months after diagnosis, she developed intermittent as-
piration pneumonia again for 1 month. She underwent esoph-
agography and contrast media leakage from the esophagus to 
the left lower lobar bronchus, where the BEF persisted (Fig. 5A, 
B). She underwent surgical intervention, and the operative find-
ings revealed a fistula between the esophagus and the left main 
bronchus. Therefore, fistulectomy was performed. After the 
operation, the healing of the anastomosis site was delayed due 
to severe inflammation caused by tuberculosis, resulting in the 
persistence of the BEF. Moreover, her lung condition was poor 
due to repeated episodes of aspiration pneumonia, and she had 
severe esophageal inflammation. Therefore, additional surgical 
interventions could not be performed. Finally, she underwent 
insertion of a second esophageal stent and a gastrostomy tube 
for non-oral enteric nutrition.  

Following the operation, second esophageal stent insertion, 
and gastrostomy tube insertion, the patient showed symptom-
atic improvement. Anti-tuberculosis treatment was completed 
8 months after diagnosis, and chest CT clearly showed resolu-
tion of the fistula. Oral feeding was initiated, and no aspiration 
symptoms were observed. Finally, 9 months after diagnosis, we 
removed the esophageal stent and gastrostomy tube and per-
formed esophagography to confirm the disappearance of the 
fistula (Fig. 5C, D). There was no fistula recurrence thereafter. 

During treatment for BEF and tuberculosis, CD was main-
tained in remission with mesalazine 3 g/day alone. Remission 
was maintained for a short period following the end of the 
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Fig. 1. (A, B) Chest computed tomography shows an air cleft between the esophagus and the left main bronchus (in the red circles), suggest-
ing bronchoesophageal fistula and aspiration pneumonia. (C) Esophagography shows contrast media leakage from the esophagus to the left 
bronchus (red arrows).
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Fig. 2. (A, B) Esophagogastroduodenoscopy shows a deep ulcer (in the green circles) in the esophagus at 28 to 32 cm from upper incisor.
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Fig. 3. (A, B) Esophagogatroduodenoscopic biopsy shows granulomatous inflammation with granulation tissue and marked necrosis (in the 
red circles). Hematoxylin and eosin stain: (A) ×100, (B) ×200. (C, D) Endobronchial ultrasound with transbronchial needle aspiration shows 
chronic granulomatous inflammation with necrosis (in the red circle), and many acid-fast positive bacilli (red arrows) are identified by ac-
id-fast bacilli staining. (C) Hematoxylin and eosin stain ×200. (D) Acid-fest bacilli stain ×400.
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Fig. 4. (A) An esophageal ulcer (green arrows) was seen on esoph-
agogastroduodenoscopy. (B–D) A covered esophageal stent was 
inserted.
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treatment for BEF and tuberculosis; however, the patient ex-
perienced CD exacerbation 16 months later. Therefore, she 
resumed infliximab and was maintained in remission with no 
recurrence of tuberculosis for 24 months. 

DISCUSSION 

BEF is known to occur as a rare complication in malignancies, 
such as esophageal and lung cancer in adults, as well as in in-
fectious conditions, such as tuberculosis.7,8 Congenital BEF is 
mostly found in childhood and is very rare in adults.9 There 
have been reports of BEF due to esophageal tuberculosis,10 and 
recently, BEF has been reported in patient with coinfection of 
severe acute respiratory syndrome coronavirus 2 and tubercu-
losis.11 In patients with CD, there have been some cases of BEF 
due to esophageal involvement,12 although esophageal involve 
ment in CD is rare and is reportedly difficult to diagnose.13 
There have thus far been two cases that reported BEF with con-
genital causes.14,15 

Tuberculosis may occur as an adverse effect of anti-TNF 
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Fig. 5. (A, B) Esophagography 2 months after diagnosis shows persistent contrast media leakage from the esophagus to the left bronchus (red 
arrows). (C, D) Esophagography 9 months after diagnosis shows no contrast media leakage.
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therapy in patients with CD. To prevent tuberculosis, tuberculin 
skin test and IGRA are performed to screen for latent tubercu-
losis before anti-TNF therapy initiation.6 However, it has been 
reported that tuberculosis may occur even if both test results are 
negative.16 In addition, the results of both tests may not match, 
especially when an immunomodulator is used, which negatively 
affects the results of the IGRA.17 Similarly, in our case, the latent 
tuberculosis screening results were negative before anti-TNF 
therapy was initiated, but tuberculosis occurred later on. The 
immunomodulator may have resulted in false-negative results 
on the screening test. 

In general, BEFs due to nonmalignant causes have been treat-
ed surgically. Surgical treatment has shown good long-term 
outcomes, and the rate of definitive fistula closure is reported to 
be up to 90% to 95%.18 Endoscopic treatment has been attempt-
ed to manage inoperable malignant BEF or in cases that call for 
less invasive methods. According to the European Society of 
Gastrointestinal Endoscopy guidelines, an esophageal self-ex-
pendable metal stent can be applied to a malignant BEF, with a 
clinical success rate of 56% to 100%.19 

In our case, BEF and aspiration pneumonia occurred in a 
patient with CD who received anti-TNF therapy. Furthermore, 
tuberculosis was confirmed to be the cause of BEF through 
EGD with biopsy and EBUS-TBNA. The patient stopped an-

ti-TNF therapy and started anti-tuberculosis medication. She 
underwent fistulectomy with primary closure due to a lack of 
improvement following esophageal stenting. Our case suggests 
that if a patient with CD on anti-TNF therapy has symptoms 
such as fever, cough, and sputum production, it is necessary to 
examine the possibility of tuberculosis and its complications. 
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