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Background/Aims: Anti-tumor necrosis factor (TNF) therapy is used widely for the treatment of inflammatory bowel disease (IBD). 
In the present study, the characteristics and outcomes of tuberculosis (TB) in IBD patients treated with anti-TNF therapy were compared 
with those of non-IBD TB patients.
Methods: Twenty-five IBD patients who initially developed TB during anti-TNF therapy were enrolled in this study. Seventy-five age- 
and gender-matched non-IBD TB patients were selected as controls in a 1:3 ratio.
Results: The proportion of non-respiratory symptoms was higher in the IBD patients than in the non-IBD patients (12 [48.0%] in the 
IBD patients vs. 15 [20.0%] in the non-IBD patients; p=0.009). Eight (32.0%) IBD patients and 19 (25.3%) non-IBD patients had ex-
tra-pulmonary lesions (p=0.516). The frequency of positive smear results for acid-fast bacilli (AFB) was significantly higher in the 
non-IBD patients than in the IBD patients (three [12.0%] IBD patients vs. 27 [36.0%] non-IBD patients; p=0.023). Active TB was cured 
in 24 (96.0%) patients in the IBD group and in 70 (93.3%) patients in the non-IBD group (p=0.409). The TB-related mortality rates 
were 4.0% and 1.3% in the IBD patients and non-IBD patients, respectively (p=0.439).
Conclusions: The rate of extrapulmonary involvement, side effects of anti-TB medications, and clinical outcomes did not differ between 
the IBD patients who initially developed TB during anti-TNF therapy and non-IBD patients with TB. On the other hand, the IBD patients 
had a lower rate of AFB smear positivity and a higher proportion of non-respiratory symptoms. (Korean J Gastroenterol 2020;75:29-38)

Key Words: Tumor necrosis factor inhibitors; Inflammatory bowel diseases; Tuberculosis

Received February 2, 2019. Revised October 1, 2019. Accepted October 9, 2019. 
CC  This is an open access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/ 
by-nc/4.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.
Copyright © 2020. Korean Society of Gastroenterology.

교신저자: 임종필, 03080, 서울시 종로구 대학로 101, 서울대학교 의과대학 내과학교실 및 간연구소
Correspondence to: Jong Pil Im, Department of Internal Medicine and Liver Research Institute, Seoul National University College of Medicine, 101 Daehak-ro, Jongno-gu, 
Seoul 03080, Korea. Tel: +82-2-2072-0638, Fax: +82-2-2742-8601, E-mail: jpim0911@snu.ac.kr, ORCID: https://orcid.org/0000-0003-1584-0160

Financial support: None. Conflict of interest: None.



30 김지혜 등. 항 TNF 제제 치료 중인 염증성 장질환 환자에서 발생한 결핵

The Korean Journal of Gastroenterology

INTRODUCTION

Inflammatory bowel disease (IBD), including Crohn’s dis-

ease (CD) and ulcerative colitis, is a chronic, relapsing in-

flammatory disorder involving the gastrointestinal (GI) tract.1,2 

Although the etiology of IBD is unknown, a dysregulated mu-

cosal immune response to the gut microbiota is believed to 

play an important role in the pathogenesis of IBD.3 Tumor 

necrosis factor-α (TNF-α), an essential cytokine in the im-

mune-mediated defense, is a major pathological cytokine in 

IBD that activates the nuclear factor-κB transcription factor 

family.4 Because TNF is involved in the pathogenesis of IBD, 

anti-TNF therapy has been used widely as a novel treatment 

for IBD. The efficacy of anti-TNF therapy for the induction and 

maintenance of the remission in IBD has been demonstrated 

in several randomized clinical trials and meta-analyses.5-8

On the other hand, TNF-α also plays a vital role in the host 

defense against Mycobacterium tuberculosis (M. tuberculosis) 

by forming granuloma. As a result, the risk of developing tuber-

culosis (TB) increases in patients treated with anti-TNF 

therapy.9 Anti-TNF therapy, including monoclonal antibodies, 

such as infliximab and adalimumab, increases the risk of latent 

TB infection (LTBI) reactivation approximately 2- to 8-fold.10,11 

For this reason, the guidelines for the treatment of IBD recom-

mend that screening for LTBI, including a combination of pa-

tient’s history, chest X-ray, tuberculin skin test, and interferon-γ 
release assay (IGRA), should be performed before anti-TNF 

therapy.10,12,13

Despite the rapid economic growth, South Korea still has 

a high burden of TB.14 The incidence of TB and the estimated 

prevalence of LTBI are both higher in South Korea than in 

developed countries.7,13,15

Although the association between the risk of TB in IBD pa-

tients receiving anti-TNF therapy is known, studies comparing 

the prognosis of TB in those patients with that of TB patients 

in the general population are limited.9 In recent years, an-

ti-TNF therapy is being used increasingly for IBD in South 

Korea, a country with an intermediate TB burden.9,16,17 In the 

present study, the clinical features and outcomes of TB in 

IBD patients treated with anti-TNF therapy were compared 

with those in non-IBD TB patients in the general population.

SUBJECTS AND METHODS

1. Study design

This is a multicenter, a retrospective study of IBD patients 

receiving anti-TNF therapy from January 2001 to December 

2013 at eight academic teaching hospitals in South Korea. 

During this period, 873 IBD patients treated with anti-TNF 

therapy were identified, of which 25 IBD patients had initially 

developed TB during anti-TNF therapy. A retrospective review 

was conducted to assess the characteristics of IBD patients 

receiving anti-TNF therapy with and without incident TB.9 In 

this study, the clinical features and outcomes of incident TB 

in IBD patients reported in a previous study were compared 

with those of non-IBD TB patients.9

To compare the clinical characteristics of TB in IBD patients 

receiving anti-TNF therapy with those of non-IBD TB patients, 

an age- and gender-matched control group at a 1:3 ratio was 

selected randomly using the Greedy Matching method. A sta-

tistician blinded to the clinical and outcome data performed 

the matching process randomly.

The non-IBD TB patients were selected from the registry 

of patients newly diagnosed with TB at Seoul National 

University Hospital (South Korea) in 2010. The categorical var-

iable, gender, was matched to have the same category. The 

allowable limit was set to ±5 for the age at the time of TB 

diagnosis, which is a continuous variable. The Institutional 

Review Board of the Seoul National University Hospital ap-

proved this study (H-1409-089-609).

2. Data collection

The baseline demographic and clinical characteristics, in-

cluding gender, age at the diagnosis of TB, BMI, smoking sta-

tus, results of LTBI screening, and underlying comorbidities, 

such as diabetes mellitus, hypertension, malignancy, and pul-

monary disease, were evaluated. In the IBD patients, the fol-

lowing additional data related to IBD were collected: type and 

duration of IBD; type and duration of anti-TNF therapy; con-

comitant medication use, including corticosteroids and other 

immunosuppressants, within the 3 months of TB develop-

ment; and the need for dose intensification of anti-TNF ther-

apy, including increased dose or decreased dosing interval.

LTBI was diagnosed using the 2011 Korean guidelines for 

TB.18 Diagnostic strategies, including the tuberculin skin test 

(TST) and the IGRA, were used to diagnose LTBI. Positive LTBI 
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Table 1. Baseline Characteristics of TB Patients with IBD Receiving Anti-TNF Therapy and Non-IBD TB Patients 

Case subjects (n=25) Control subjects (n=75) p-value

Male  16 (64.0)  48 (64.0)

Age 35.2 (16-68) 35.3 (15-68)

BMI      20.4 (13.4-31.1)       22.5 (15.0-43.0) 0.071

History of smoking   5 (20.0) 26 (34.7) 0.216

Underlying disease

  Diabetes mellitus 2 (8.0) 5 (6.7) 1.000

  Hypertension   3 (12.0) 3 (4.0) 0.163

  Malignancy 0 (0.0) 2 (2.7) N/A

  Chronic kidney disease 0 (0.0) 2 (2.7) N/A

  Respiratory disease 0 (0.0) 7 (9.3) N/A

Values are presented as median (range) or n (%).
TB, tuberculosis; IBD, inflammatory bowel disease; TNF, tumor necrosis factor; BMI, body mass index; N/A, not applicable. 

was defined as previously described.19

Based on the definition, active TB was confirmed in pa-

tients with a positive acid-fast bacilli (AFB) culture or smear 

from any clinical specimen, and M. tuberculosis DNA detected 

using a PCR.20 Intestinal TB, which is one of the chronic gran-

ulomatous diseases and difficult to distinguish from CD, was 

diagnosed when a positive stain for AFB or caseating gran-

uloma was observed on the biopsied tissue.21 Considering 

the poor yield of endoscopic sampling, a positive PCR in an 

intestinal tissue sample was also used for the diagnosis of 

intestinal TB in light of the other clinical, endoscopic, and 

histologic findings.22 Although there was none of the 

above-mentioned evidence of a TB infection, patients with the 

clinical symptoms or radiologic findings of TB, who showed 

a definite response to anti-TB treatment, were also considered 

to be active TB cases.18

The development of new TB associated with anti-TNF ther-

apy was defined as developing active TB in the course of 

receiving anti-TNF therapy or within 3 months after the cessa-

tion of treatment. All subjects diagnosed with active TB before 

the administration of anti-TNF treatment were excluded.

3. Outcome measurements and data analyses

The clinical course of TB, including TB-related death and 

relapse of TB after the completion of anti-TB treatment, the 

presence of drug-resistant TB, side effects associated with 

anti-TB treatment, hospitalization due to TB, and anti-TB medi-

cation change were evaluated. The baseline characteristics 

of the study population were analyzed using descriptive 

statistics. The significance of the differences between the two 

groups was assessed using a χ2 or Fisher’s exact test for 

the categorical variables, and a t-test or Mann-Whitney U-test 

was performed for the non-categorical variables. The incident 

rate of TB was evaluated as newly diagnosed cases of TB 

in the IBD cohort per 100,000 person years of observation 

time. The Kaplan-Meier survival method was also used to as-

sess the incidence of TB associated with the duration of an-

ti-TNF treatments in IBD patients. Statistical analysis was per-

formed using the Statistical Package for the Social Sciences 

software, version 15.0 for Windows (SPSS Inc., Chicago, IL, 

USA). Two-sided p-values ˂0.05 were considered significant.

RESULTS

1. Baseline characteristics of the study population

From January 2001 to December 2013, 25 (2.9%) IBD 

patients developed TB during anti-TNF therapy during the 

study period with 1,601.1 patient-years of follow-up. The in-

cident rate of TB in the IBD patients treated with anti-TNF 

therapy was estimated to be 3,397/100,000 patient-years 

(Supplementary Fig. 1).

One hundred patients with TB, consisting of 25 IBD pa-

tients and 75 non-IBD patients, were analyzed. The median 

age at diagnosis of TB was 39.8 years (range, 15-68 years), 

and 64 (64.0%) were male. Table 1 lists the baseline charac-

teristics of the study population. The baseline characteristics, 

including age, gender, BMI, and history of smoking, were sim-

ilar in the two groups. The BMI of the TB patients with IBD 

was lower than that of the non-IBD TB patients but the differ-

ence was not significant (20.4 [range, 13.4-31.1] in IBD 
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Table 2. Characteristics of IBD Patients Receiving Anti-TNF Therapy with and without Incident TB 

Characteristics
Subjects with

incident TB (n=25)
Subjects without

incident TB (n=848)
p-value

Male 16 (64) 563 (66.4) 0.803

Age at diagnosis of IBD 30.7 (14-58) 26.1 (1-76) 0.603

Type of IBD 0.787

  CD 19 (76.0) 624 (73.6)

  UC   6 (24.0) 224 (26.4)

Disease duration (months)       100.5 (12.0-204.0)         80.0 (6.0-432.0) 0.312

Type of anti-TNF 0.094

  Infliximab 24 (96.0) 668 (78.8)

  Adalimumab 0 (0.0) 114 (13.4)

  Infliximab+adalimumab 1 (4.0) 66 (7.8)

Duration of anti-TNF therapy (months) 27.2 (1-103)   21.9 (1-128) 0.340

Number of anti-TNF administrations 14 (2-51)   14 (1-91) 0.720

Dose intensification of anti-TNF   4 (16.0) 193 (22.8) 0.703

Concomitant medication

  Corticosteroid   8 (32.0) 243 (28.7) 0.716

  Immunosuppressant 16 (64.0) 567 (66.9) 0.765

Positive for LTBI   3 (12.0) 83 (9.8) 0.714

Values are presented as median (range) or n (%).
IBD, inflammatory bowel disease; TNF, tumor necrosis factor; TB, tuberculosis; CD, Crohn’s disease; UC, ulcerative colitis; LTBI, latent TB infection.

patients vs. 22.5 [range, 15.0-43.0] in non-IBD patients; 

p=0.071).

Table 2 lists the characteristics of IBD patients receiving 

anti-TNF therapy with and without incident TB. No significant 

difference was observed between the two groups concerning 

the age at the diagnosis of IBD, type of IBD, disease duration, 

type of anti-TNF, duration and number of anti-TNF admin-

istrations, dose intensification of anti-TNF, concomitant medi-

cation, and the presence of LTBI. The IBD patients treated 

with anti-TNF therapy were predominantly male (64.0% in the 

TB group vs. 66.4% in the non-TB group; p=0.803). The IBD 

patients with incident TB were older at diagnosis compared 

to those without incident TB, but the difference was not sig-

nificant (30.7 [range, 14-58] in TB group vs. 26.1 [range, 

1-76] in the non-TB group; p=0.603). Approximately two-thirds 

of the patients in both groups had CD. The median IBD dura-

tion was 100.5 months (range, 12.0-204.0 months) in the 

TB group and 80.0 months (range, 6.0-432.0 months) in the 

non-TB group. Twenty-four (96.0%) and 668 (78.8%) IBD pa-

tients received infliximab as the initial anti-TNF therapy. The 

median duration of anti-TNF therapy was 27.2 months (range, 

1-103 months) in the TB group and 21.9 months (range, 

1-128 months) in the non-TB group. The median frequency 

of anti-TNF administration was 14 in both groups.

For LTBI screening, TST, IGRA, or both tests were performed 

in 15 (60.0%), 16 (64.0%), and 10 (40.0%) patients in TB 

group, respectively, and 435 (51.3%), 546 (64.4%), and 320 

(37.7%) in the non-TB group, respectively. Positive findings of 

TST, IGRA, or both tests were observed in zero (0.0%), three 

(12.0%), zero (0.0%) patients in the TB group, respectively, 

and 25 (3.0%), 69 (8.1%), and 11 (1.3%) in the non-TB group, 

respectively. A simple chest X-ray was performed in all pa-

tients before the start of anti-TNF therapy, and one (4.0%) 

patient in the TB group and 14 (1.7%) patients in the non-TB 

group had a healed TB scar in the chest X-ray. Patients who 

had at least one positive finding of either TST or IGRA with 

a normal chest X-ray finding were considered to have LTBI 

(three [12.0%] patients in the TB group, vs. 83 [9.8%] in the 

non-TB group; p=0.714). All patients with LTBI had received 

TB prophylaxis before anti-TNF therapy.

2. Comparisons of the TB characteristics between IBD 

patients receiving anti-TNF therapy and non-IBD TB 

patients

Significant differences were not observed between the two 

groups in terms of the symptoms and signs of TB, the perform-
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Table 3. Comparisons of the Clinical Characteristics between TB Patients with IBD Receiving Anti-TNF Therapy and Non-IBD TB Patients 

Case subjects (n=25) Control subjects (n=75) p-value

Symptoms and signs of TB 17 (68.0) 57 (76.0) 0.430

Duration from initial symptoms of TB (days) 18.4 (3-60)  37.8 (1-180) 0.064

Respiratory symptoms 11 (44.0) 36 (48.0) 0.819

  Cough   9 (36.0) 24 (32.0) 0.807

  Sputum   5 (20.0)   8 (10.7) 0.302

  Dyspnea   3 (12.0) 5 (6.7) 0.395

  Hemoptysis 1 (4.0) 6 (8.0) 0.497

Non-respiratory symptoms 12 (48.0) 15 (20.0) 0.009

  Fever 10 (40.0) 14 (18.7) 0.056

  General weakness   3 (12.0) 1 (1.3) 0.018

Diagnosis of TB

  Positive AFB culture 13 (52.0) 12 (48.0) 0.729

  Positive AFB smear   3 (12.0) 27 (36.0) 0.023

  Positive TB PCR   7 (28.0) 18 (24.0) 0.689

  Clinical diagnosis   5 (20.0) 19 (25.3) 0.589

Location of TB

  Extrapulmonary TB   8 (32.0) 19 (25.3) 0.516

Laboratory finding at initial diagnosis of TB

  WBC (×103/mm3) 5,822±3,030 7,367±2,983 0.031

  Hb (g/dL) 11.8±2.24 13.6±1.65 0.001

  PLT (×103/mm3) 279±130 183±102 0.865

  CRP (mg/dL) 6.09±5.88 2.94±3.75 0.010

  Alb (g/dL) 3.37±0.48 4.02±1.56 0.001

Duration of TB medication (months)    12.8 (1.0-52.0)    10.2 (2.0-26.1) 0.064

TB medication >9 months 13 (52.0) 29 (38.8) 0.242

Values are presented as mean±standard deviation, median (range) or n (%).
TB, tuberculosis; IBD, inflammatory bowel disease; TNF, tumor necrosis factor; AFB, acid-fast bacilli; PCR, polymerase chain reaction; WBC, white 
blood cell; Hb, hemoglobin; PLT, platelet; CRP, C-reactive protein; Alb, albumin.

ance status at the time of the diagnosis of TB, the clinical 

methods to diagnose TB, and the location of TB. The labo-

ratory findings at the initial diagnosis of TB showed fewer 

white blood cells, lower hemoglobin levels, higher CRP levels, 

and lower albumin levels in the serum samples of the IBD 

patients than in the non-IBD TB patients. The frequency of 

positive smear results for AFB was significantly higher in the 

non-IBD patients than in the IBD patients (three [12.0%] IBD 

patients vs. 27 [36.0%] non-IBD patients; p=0.023). Eight 

(32.0%) out of 25 IBD patients and 19 (25.3%) out of 75 

non-IBD patients had extrapulmonary lesions, but the in-

cidence of extrapulmonary lesions was similar in the two 

groups.

Two of the IBD patients with extrapulmonary lesions devel-

oped intestinal TB. A 42-year-old male patient diagnosed with 

CD 8 years ago underwent surgery for refractory GI bleeding 

and bowel perforation 1 month after infliximab administration. 

He was finally diagnosed with intestinal TB by positive AFB 

smears in the surgical specimens. At the time of admission, 

the patient was taking 5-aminosalicylic acid and azathioprine 

for IBD in addition to infliximab. This patient had normal chest 

X-ray findings before anti-TNF therapy, but the screening test 

for LTBI was not performed. The patient received anti-TB medi-

cation immediately after the diagnosis of TB. Unfortunately, 

the patient died 4 months after the diagnosis because of 

multi-organ failure due to sepsis. Another 31 year-old male 

patient diagnosed with CD 4 years ago underwent a colono-

scopy for the aggravation of fever and abdominal pain 

2 months after infliximab administration and was finally diag-

nosed with intestinal TB by positive TB PCR and caseating 

granuloma in the biopsied specimens. This patient had nor-

mal chest X-ray findings and a negative IGRA test before an-
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Table 4. Comparisons of the Clinical Course of TB between IBD Patients Receiving Anti-TNF Therapy and Non-IBD TB Patients 

Case subjects (n=25) Control subjects (n=75) p-value

Course of TB

  Cure 22 (88.0) 70 (93.3) 0.409

  Death 1 (4.0) 1 (1.3) 0.439

Relapse after cure 1 (4.0) 3 (4.0) 1.000

Presence of drug-resistant TB   3 (12.0) 4 (5.3) 0.362

Side effects of anti-TB medication   7 (28.0) 15 (20.0) 0.403

  Liver function test abnormality 2 (8.0) 5 (6.7) 1.000

  Skin rash 2 (8.0) 1 (1.3) 0.153

  Diarrhea 1 (4.0) 0 (0.0) N/A

  Nausea 1 (4.0) 2 (2.7) 1.000

  Hyperuricemia 1 (4.0) 0 (0.0) N/A

  Ototoxicity 0 (0.0) 2 (2.7) N/A

  Decreased visual acuity 0 (0.0) 2 (2.7) N/A

  Peripheral neuropathy 0 (0.0) 1 (1.3) N/A

  Paradoxical response 0 (0.0) 1 (1.3) N/A

  Drug fever 0 (0.0) 1 (1.3) N/A

Hospitalization due to TB 13 (52.0) 32 (43.2) 0.447

Anti-TB medication change   7 (28.0) 11 (14.7) 0.133

Values are presented as n (%).
TB, tuberculosis; IBD, inflammatory bowel disease; TNF, tumor necrosis factor; N/A, not applicable. 

ti-TNF therapy. He was cured of intestinal TB after 9 months 

of anti-TB medication.

Three IBD patients who had positive LTBI before anti-TNF 

therapy received prophylactic anti-TB treatment; two patients 

were treated with 9 months of isoniazid (INH) monotherapy 

and one patient was treated with INH and rifampin (RIF) for 

3 months. Pulmonary TB was diagnosed after an average of 

1.7 months (range, 1-2 months) from anti-TNF therapy. Two 

patients were treated with INH, RIF, ethambutol (EMB), and 

pyrazinamide (PZA) for 6 months. One patient who received 

prophylactic treatment with INH and RIF showed resistance 

to INH and was given a total of 8 months of treatment of 

INH, RIF, and moxifloxacin. After anti-TB treatment, pulmonary 

TB was cured in all patients. On the other hand, one patient 

treated with INH, RIF, EMB, and PZA had a recurrence of pul-

monary TB at 55 months after their initial TB treatment.

The median duration of TB medication was 12.8 months 

(range, 1.0-52.0 months) in IBD patients and 10.2 months 

(range, 2.0-26.1 months) in the non-IBD patients (p=0.064) 

(Table 3). Forty-two patients (42.0%) were treated with anti-TB 

medication for longer than 9 months, which is the standard 

treatment duration for TB. On the other hand, there was no 

significant difference between the two groups in the pro-

portion of patients treated for longer than the standard dura-

tion of TB (13 [52.0%] IBD patients vs. 29 [38.8%] non-IBD 

patients; p=0.242). The reasons for the long-term anti-TB 

treatment are as follows: poor response to primary treatment 

(six [24.0%] in IBD patients, 11 [14.7%] in non-IBD patients), 

extrapulmonary TB (seven [7.0%] in IBD patients, 13 [17.3%] 

in non-IBD patients), and side effects of TB medication (zero 

[0.0%] in IBD patients, five [6.7%] in non-IBD patients).

3. Comparison of the clinical course of TB between IBD 

patients receiving anti-TNF therapy and non-IBD TB 

patients

The initial treatment regimens for TB in this study included 

INH+RIF+EMB+PZA in 91 (91%) patients, INH+RIF+EMB+fluo-

roquinolone in three (3%) patients, and other regimens 

(INH+RIF+EMB+PZA+levofloxacin in three patients, INH+RIF+ 

EMB+moxifloxacin+amikacin in one patient, RIF+EMB+levo-

floxacin+clarithromycin+amikacin in one patient) in five 

patients. All patients were treated with TB medication for more 

than 6 months, with a median duration of 10.83 months (range, 

1-52 months). The median follow-up duration after the termi-

nation of TB treatment was 20.2 months (range, 1-97 months). 

Table 4 lists the clinical course of TB in the two groups. In 
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terms of TB progression, the cure rate, mortality, and recurrence 

rate after cure were similar in the two groups. Active TB was 

cured in 24 (96.0%) patients in the IBD group and in 70 (93.3%) 

in the non-IBD group (p=0.409). The TB-related mortality rate 

in both groups was approximately 2% (one [4.0%] IBD patient 

vs. one [1.3%] non-IBD TB patient; p=0.439).

No statistically significant difference was observed between 

the two groups in the presence of drug-resistant TB (three 

[12.0%] IBD patients vs. four [5.3%] non-IBD patients; 

p=0.362). Side effects of anti-TB medications were observed 

in seven (28.0%) IBD patients (liver function test abnormality 

[n=2], skin rash [n=2], diarrhea [n=1], nausea [n=1], hyper-

uricemia with arthralgia [n=1]), and 15 (20.0%) non-IBD pa-

tients (liver function test abnormality [n=5], nausea [n=2], oto-

toxicity [n=2], decreased visual acuity [n=2], skin rash [n=1], 

peripheral neuropathy [n=1], paradoxical response [n=1], and 

drug fever [n=1]) (p=0.403).

Seven (28.0%) IBD patients and 11 (14.7%) non-IBD pa-

tients changed their anti-TB medications (p=0.133) because 

of the following: drug-resistant TB (n=3), side effects of TB 

medication (n=2), need for a therapeutic fasting due to GI 

bleeding caused by intestinal TB and worsening of the IBD 

(n=2) in IBD group, drug-resistant TB (n=4), side effects of 

TB medication (n=4), and clinically non-responders to first-line 

anti-TB treatment (n=3) in the non-IBD group.

Five of the 25 patients maintained anti-TNF therapy during 

anti-TB treatment, and an additional three patients resumed 

anti-TNF therapy after completion of anti-TB treatment. The 

remaining 17 (68.0%) patients did not restart anti-TNF therapy 

after the anti-TB treatment was completed. TB did not reoccur 

in those patients who resumed anti-TNF therapy.

DISCUSSION

This is the first study to evaluate the clinical prognosis of 

TB in IBD patients receiving anti-TNF therapy compared to 

non-IBD TB patients in the general population from South 

Korea. Although anti-TNF therapy is believed to increase the 

risk of TB infection in IBD patients, studies on the clinical 

course of TB in IBD patients compared to the non-IBD TB 

patients in the general population have not been conducted.

In the present study, specific laboratory results and the 

frequency of positive smears for AFB at the diagnosis of TB 

differed between the IBD patients treated with anti-TNF and 

non-IBD TB patients. In terms of the clinical course of TB, 

however, the cure rate, mortality, and recurrence rate after 

cure were similar in the IBD patients treated with anti-TNF 

therapy and non-IBD TB patients. Therefore, the results sug-

gest that the clinical outcome of TB in IBD patients receiving 

anti-TNF therapy is not inferior compared to non-IBD TB pa-

tients in the general population.

Despite the rapid economic growth, the incidence of TB 

in Korea remains high. According to the World Health 

Organization, the incidence of TB in South Korea was 80 cas-

es per 100,000 population in 2015, which is higher than in 

other high-income countries. As the number of IBD patients 

in South Korea increases, the recurrence of TB due to the 

use of anti-TNF, as an IBD treatment, is a significant concern. 

A recent study using a nationwide population-based study in 

South Korea was conducted.23 According to the data from 

the National Health Insurance system for 2011-2013, the in-

cidence of TB in IBD patients treated with anti-TNF therapy 

was significantly higher than in IBD patients not receiving an-

ti-TNF therapy.23 In the present study, the incidence of active 

TB during anti-TNF therapy in IBD patients was similar to that 

reported in other Korean studies.9,23,24 According to previous 

studies, the risk of TB infection in patients using biological 

agents was more than 50 times higher than in the general 

population.25,26 In a previous study in South Korea conducted 

with 873 IBD patients receiving anti-TNF therapy, the risk of 

TB in IBD patients receiving anti-TNF therapy was 41 times 

higher than in the matched general population.9 A pop-

ulation-based study published in 2017 reported that patients 

with IBD, particularly those with CD and those receiving an-

ti-TNF therapy, had a higher risk of TB with an incidence of 

554.1 per 100,000 persons.23 On the other hand, the charac-

teristics of TB or TB-related outcomes, such as mortality in 

IBD patients were not evaluated in those studies.

TB in patients with IBD receiving anti-TNF therapy was clin-

ically similar to TB in the general population, but there were 

differences in symptoms, specific laboratory results, and AFB 

smear positivity at the time of diagnosis. According to previous 

reports, coughing and fever were the most common symp-

toms of TB. The prevalence of coughing lasting more than 

two weeks ranged from 42-89% and the persistent fever from 

23-68%.27-30 In the present study, coughing (32%) followed 

by fever (18%) were the most common symptoms in TB pa-

tients in the general population. On the other hand, fever 
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(40%) was the main symptom of TB in IBD patients receiving 

anti-TNF therapy. This result is similar to previous studies 

showing that TB in IBD patients treated with anti-TNF therapy 

was associated more frequently with non-respiratory symp-

toms, including fever and general weakness, as the early sign 

of TB than in conventional TB.27-30 The difference in the fre-

quency of initial symptoms of TB is apparently due to the 

underlying disease, specialty of the tertiary-level services, and 

local variation in the disease. In addition, a large number of 

patients may have ignored mild symptoms, such as coughing, 

because they reported symptoms on an outpatient basis. The 

initial visit to tertiary-level services is negatively associated 

with the risk factors for a prolonged diagnostic delay of TB.31 

In this study, patients with IBD who visited the tertiary medical 

institution were included. At the tertiary care center, patients 

with IBD, particularly those receiving immunosuppressants or 

anti-TNF therapy, require regular visits with more careful ob-

servations than the general population. Consequently, pa-

tients with IBD might be diagnosed with TB at an earlier stage 

than TB patients in the general population.

In this study, the diagnosis of TB in IBD patients tended 

to result in lower sputum AFB smear positive results. Smear-neg-

ative disease is a common clinical problem, particularly in 

patients co-infected with the human immunodeficiency virus 

(HIV).32 A positive smear indicates a huge bacterial population 

in lung lesions, while negative smears indicate a smaller bacte-

rial load in TB patients.33 In addition to the bacterial burden, 

various factors, such as HIV co-infection, age, and presence 

of cavitation, affect the smear results. In HIV-negative pop-

ulations, smear-negative pulmonary TB is more common among 

children and the elderly.34 Smear-negative culture-positive TB 

patients usually have minimal disease with low bacillary counts 

rather than far-advanced cavitary TB. Therefore, the infectivity 

and mortality of smear-negative disease should be lower, and 

less intensive therapy might be needed to treat this condition. 

In HIV-infected patients with TB sputum, AFB negativity was 

more frequent in co-infected subjects with localized interstitial 

opacities, associated respiratory tract infections, and dyspnea, 

but less frequent with CD4 ≤50/mm3, adenopathies, and pul-

monary cavitation.35 As the level of immunocompromise in-

creases with advancing HIV disease, atypical pulmonary fea-

tures predominate and smear examinations prove less 

sensitive.34

Anti-TNF therapy reduces the CD8+ T cell-mediated anti-

microbial activity against M. tuberculosis in humans.36 

Anti-TNF therapy reduces interferon-γ production and induces 

the apoptosis of monocytes and T cells, which are the critical 

immune cells in anti-TB immunity.36

AFB smear negativity might have increased due to the down 

regulation of anti-TNF as in HIV infection. Unlike in HIV infected 

patients, the outcomes of smear-negative disease in IBD pa-

tients receiving anti-TNF therapy were similar to that of 

non-IBD TB patients in the general population.

In the present study, one case of death due to TB was 

reported among 25 IBD patients with TB during anti-TNF ther-

apy, and one death was reported in 75 non-IBD TB patients; 

the difference between the two groups was not significant. 

In several studies, the prognosis of TB during anti-TNF therapy 

was reported. Mohan et al.37 reported one death which was 

attributed directly to TB among 25 cases of TB caused by 

the use of etanercept for the treatment of rheumatoid ar thri-

tis, juvenile rheumatoid arthritis, or psoriatic arthritis. In a 

multicenter retrospective cohort study from 2009 to 2010 in 

South Korea, the TB-related mortality of pulmonary TB was 

approximately 3.4%, which is similar to the TB-related mortal-

ity in IBD patients reported in this study.

The anti-TB medication change rate was not statistically 

significant but tended to be higher in the IBD group than in 

the non-IBD group. This high rate of anti-TB medication 

change was attributed mainly to the need for therapeutic fast-

ing due to GI bleeding caused by intestinal TB and worsening 

of the IBD, rather than the presence of drug-resistant TB and 

the side effects of anti-TB medication in this study. The wor-

sening of GI symptoms in IBD may affect the treatment of 

TB. On the other hand, the systemic inflammation caused by 

TB or intestinal dysbiosis induced by anti-TB medication may 

affect the progression of IBD.38,39 A new concept proposed 

that a cross-interaction between pulmonary diseases and IBD 

is caused by a disruption of the epithelial barrier via loosening 

of the tight-functions, dysbiosis, and similar cytokine profile 

changes, such as TNF, interleukin (IL)-6, IL-13, and IL-17.38 

In addition, a recent animal study reported that the most 

widely used anti-TB drugs, RIF or INH, and PZA, alter the com-

position of the gut microbiota significantly.39 Although the 

number of patients in this study was small, and there was 

no statistical significance, the rate of anti-TB medication 

change was high in the IBD patient group. Therefore, further 

studies on the worsening of GI symptoms of IBD during anti-TB 
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treatment in IBD patients are needed.

This study had several limitations. First, the TB patients 

were selected from the TB registry from a single center, which 

did not reflect all patients in the general population. To minimize 

the selection bias and ensure representation, the patients 

in the control group were selected randomly at a 1:3 ratio 

by a statistician blinded to any other clinical information. In 

addition, patient selection from the 2010 registry was appro-

priate because there was no difference in the TB treatment 

strategies for 5 years, and a long-term follow-up was necessary.

Second, the impact of anti-TNF therapy and IBD on the 

TB-related outcomes could not be distinguished in this study. 

To confirm the risk of anti-TNF therapy, patients with IBD, who 

did not receive anti-TNF, should be included as controls in 

the study. On the other hand, the number of IBD patients 

with TB was low, which was impossible in practice. Further 

studies will be needed for patients with a variety of chronic 

inflammatory diseases, such as IBD, rheumatoid arthritis, 

psoriatic arthritis, juvenile arthritis, ankylosing spondylitis, 

and psoriasis, and treated with anti-TNF therapy. Third, an 

evaluation of the drug-specific outcomes in TB patients with 

IBD treated with anti-TNF therapy was not possible because 

more than 90% of the TB patients with IBD received 

infliximab. After the introduction of anti-TNF, the risk of TB 

in anti-TNF therapy was recently reported to vary between 

drugs.26,40 According to the British Society for Rheumatology 

Biologics Register, the rate of TB in patients with rheumatoid 

arthritis treated with anti-TNF therapy was three to four times 

higher in patients receiving infliximab and adalimumab than 

in patients receiving etanercept.40 In a 3-year prospective 

study conducted in France, these anti-TNF monoclonal anti-

bodies also showed a higher TB risk than etanercept.26 

Further studies should be performed on TB-related outcomes 

for drug-specific differences. Fourth, the number of TB pa-

tients with IBD treated with anti-TNF therapy was too small 

to compare the prognosis of TB, including the mortality and 

relapse rates. Nevertheless, a comparison of the clinical fea-

tures of TB developed during anti-TNF therapy in IBD patients 

with TB in non-IBD patients revealed a significant implication 

for anti-TNF use, particularly in areas with a high TB preva-

lence, such as South Korea. In the future, large-scale pro-

spective studies with more IBD patients who receive more 

anti-TNF therapy will be needed.

In this study, IBD patients who developed active TB for the 

first time during anti-TNF therapy were no different from 

non-IBD patients with TB in terms of the rate of extra- 

pulmonary TB, side effects of anti-TB medications, or clinical 

outcomes of TB. On the other hand, the IBD patients had 

a lower rate of AFB smear positivity and a higher proportion 

of non-respiratory symptoms as an initial symptom of TB. 

Based on the results of this study, although anti-TNF therapy 

may increase the risk of TB infection, physicians should not 

hesitate to recommend anti-TNF therapy to IBD patients.
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Supplementary Fig. 1. Kaplan-Meier curve for the incident rate of TB associated with the duration of anti-TNF treatment in IBD patients. TB, 
tuberculosis; TNF, tumor necrosis factor; IBD, inflammatory bowel disease.


