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Abstract:

Treatment of latent tuberculosis infection (LTBI) reduces the probability of reactivation of tuberculosis as-
sociated with anti-tumor necrosis factor (TNF)o. inhibitors, but no chemoprophylaxis is completely protective.
We herein report a woman with rheumatoid arthritis who developed disseminated tuberculosis with intestinal
involvement during adalimumab administration despite LTBI treatment. Tuberculosis reactivation was not de-
tected in sputum or urine but was detected from the terminal ileal mucosa. Detection of intestinal tuberculo-
sis is rare in patients being treated with anti-TNFo. therapy after LTBI treatment. As anti-TNFo inhibitors
have become more common, the rate of reactivation of tuberculosis, including intestinal tuberculosis, has in-

creased in patients being treated for LTBI.
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Introduction

Anti-tumor necrosis factor (TNF)a inhibitors are effective
medications for treating difficult autoimmune and inflamma-
tory diseases, and their application has increased in recent
years. However, these agents are also one of the highest risk
factors of tuberculosis reactivation in patients with latent tu-
berculosis infection (LTBI) (1). Therefore, patients in whom
anti-TNFo therapy is planned should first be evaluated for
LTBI by interferon-gamma release assays (IGRAs), and if
positive findings are obtained, these patients should undergo
treatment for LTBI before the initiation of further therapy. It
should also be noted that although treatment of LTBI de-
creases the rate of developing active tuberculosis in patients
who receive anti-TNFo therapy, chemoprophylaxis cannot

completely protect against tuberculosis reactivation (2-5).

We herein report a patient in whom colonoscopic biopsies
revealed disseminated tuberculosis with intestinal involve-
ment during the administration of adalimumab despite previ-
ous treatment of LTBI.

Case Report

A 79-year-old woman with a 10-year history of rheuma-
toid arthritis (RA) was admitted to our hospital to investi-
gate the cause of a high fever and general malaise in X year.
She had been diagnosed with RA in X-10 year and received
etanercept for treatment of RA for three years from X-9
year at a previous hospital. However, whether or not IGRAs
had been performed at that hospital was unclear, so chemo-
prophylaxis for LTBI was not performed.
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Figure 1.
(arrow).

(a, b) Colonoscopy performed at X-1 year showing small erosions at the terminal ileum

Figure 2.

(a, b) Abdominal CT findings. CT showing para-aortic and mesenteric lymphadenopathy

(arrows) (a) and wall swelling of the terminal ileum (arrow) (b).

Figure 3. Colonoscopy showing ring-shaped ulcers at the
terminal ileum.

She was transferred to our hospital in X-6 year, at which
point she was immediately found to have LTBI based on a
positive T-SPOT". TB, negative chest X-ray findings, and
negative computed tomography (CT) findings. She had been
treated with isoniazid 300 mg daily for 6 months while con-
tinuing the administration of etanercept.

In X-2 year, she underwent follow-up colonoscopy after

endoscopic mucosal resection for colonic polyps at another
hospital. Colonoscopy showed no recurrence of colonic pol-
yps but revealed multiple small erosions in the ascending
colon. The biopsy specimens showed non-caseous granu-
loma, Ziehl-Neelsen staining did not show any acid-fast ba-
cilli, and neither chest nor abdominal CT revealed active tu-
berculosis. Consequently, we diagnosed the colonic erosions
as possible Crohn’s disease and switched the biologic agent
from etanercept to adalimumab, which is effective for
Crohn’s disease. In X-1 year, re-colonoscopy showed some
small aphthous erosions in the terminal ileum (Fig. 1). The
biopsy specimens showed ileitis with hyperplasia of lym-
phoid follicles and aphthous erosions but did not show
granuloma. We continued adalimumab.

In X year, she complained of a high fever (over 38TC)
and general malaise. Laboratory tests showed a C-reactive
protein (CRP) level of 6.96 mg/dL and an erythrocyte sedi-
mentation rate (ESR) of 58 mm/h. Abdominal CT showed
para-aortic and mesenteric lymphadenopathy and swelling of
the terminal ileum wall (Fig. 2), while colonoscopy showed
ring-shaped ulcers at the terminal ileum (Fig. 3). Micro-
scopic images of the biopsy specimens from the ulcer
showed nothing but ulcer bed tissue; however, a polymerase
chain reaction (PCR) for Mycobacterium tuberculosis using
the biopsy specimens was positive. In addition, culture of
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Figure 4.
tures in both lungs (arrows).

(a, b) Chest CT showing small granular lesions distributed unrelatedly to the lobule struc-

Figure 5. A colonoscopic image five months after the initiation of anti-tuberculosis therapy and CT

findings one year after the initiation. (a) Colonoscopy showing the disappearance of the terminal ile-
um ulcer. (b) Abdominal CT showing the shrinkage of the lymph nodes. (¢, d) Chest CT showing the

disappearance of granular lesions.

intestinal specimens was also positive for M. tuberculosis,
while PCR and cultures of urine and sputum were negative.
With careful observation, chest CT showed small granular
lesions distributed unrelatedly to the lobule structures in
both lungs (Fig. 4)-findings that had not been detected in X-
2 year. While the chest CT findings were not typical enough
to clearly identify disseminated tuberculosis, we diagnosed
the patient with disseminated tuberculosis with intestinal in-
volvement based on the clinical course and CT findings.
Adalimumab administration was stopped, and anti-
tuberculosis therapy was started; no antibiotics other than
anti-tuberculosis drugs were administered at this time. This
therapy included isoniazid 200 mg, rifampicin 450 mg,
ethambutol 750 mg, and pyrazinamide 1 g daily for 2
months followed by isoniazid 200 mg and rifampicin 450

mg daily for 7 months. In the two weeks after the initiation
of anti-tuberculosis therapy, the patient’s body temperature
returned to normal, and the CRP level decreased to 0.95 mg/
dL. After five months, colonoscopy revealed the disappear-
ance of the terminal ileum ulcer (Fig. 5a). After one year,
abdominal CT revealed shrinkage of the lymph nodes, and
chest CT showed the disappearance of the granular lesions
(Fig. 5b-d).

Discussion

We herein report a patient who developed disseminated
tuberculosis, including intestinal tuberculosis, during the ad-
ministration of adalimumab after treatment of LTBI.

The disease concept of LTBI was first published in
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2000 (6). Patients with LTBI are infected with M. tuberculo-
sis, but they do not have obvious symptoms of active tuber-
culosis, and neither bacteriological examinations nor diag-
nostic imaging suggest active tuberculosis. IGRAs, including
QuantiFERON"®-TB and T-SPOT".TB, have recently been
used for the diagnosis of LTBI due to their high specificity
and sensitivity for this infection (7). According to the LTBI
guidelines, the high risk factors of reactivation of tuberculo-
sis in patients with LTBI are human immunodeficiency virus
(HIV) infection/AIDS, being an organ transplantation recipi-
ent, chronic renal failure requiring dialysis, silicosis and the
use of anti-TNFa inhibitors (1). TNFo is an essential cy-
tokine for the activation of alveolar macrophages and granu-
loma formation and plays an important role in the contain-
ment of M. tuberculosis. The administration of anti-TNFa
inhibitors leads to the collapse of the granuloma and the re-
processing of M. tuberculosis in patients with LTBI (8).
Among anti-TNFo inhibitors, monoclonal antibodies, such
as infliximab and adalimumab, are associated with a higher
risk for the development of tuberculosis than soluble TNF
receptors, such as etanercept (9). According to the guide-
lines of the Japan College of Rheumatology, patients with
LTBI who have rheumatoid arthritis should be treated with
isoniazid 300 mg daily for 6-9 months beginning 3 weeks
before the initiation of anti-TNFa inhibitors. Screening and
treatment for LTBI decrease the rate of reactivation tubercu-
losis; however, chemoprophylaxis cannot completely protect
against reactivation tuberculosis (2-5).

In the present case, the patient developed disseminated tu-
berculosis, including intestinal tuberculosis, during anti-
TNFo therapy despite treatment of LTBI. Intestinal tubercu-
losis was detected by PCR and cultures from biopsy speci-
mens of the terminal ileal mucosa by colonoscopy. However,
PCR and cultures from sputum and urine did not reveal tu-
berculosis reactivation. Previous reports showed that tuber-
culous patients who develop tuberculosis while undergoing
anti-TNFo therapy had a higher rate of extrapulmonary and
disseminated tuberculosis than those without immunosup-
pression (extrapulmonary: 57% vs. 15%, disseminated: 24%
vs. 1%) (10). However, to our knowledge, this is the first re-
ported case in which colonoscopy revealed intestinal tuber-
culosis in a patient with reactivation of tuberculosis who had
received anti-TNFou therapy after treatment of LTBI. It
should be noted that the terminal ileal mucosa, rather than
the sputum or urine, proved the presence of active tubercu-
losis in this case. Why the tuberculosis was more pro-
nounced in the intestine than in other organs is unclear, al-
though it is possible that the patient had been infected with
primary intestinal tuberculosis in the past and it healed natu-
rally.

In the present case, at 3 years after starting etanercept,
isoniazid 300 mg/day had been administered for 6 months to
treat LTBI. Screening and treatment of LTBI in this case
were delayed from the timing recommended in the guide-
lines. The administration period of isoniazid for treatment of
LTBI is nine months in many medical facilities in Japan.

This six-month treatment period is consistent with the
guidelines but shorter than the usual treatment period. This
irregular administration approach might have contributed to
tuberculosis reactivation in the present patient.

We closely monitored the patient for the development of
immune reconstitution inflammatory syndrome (IRIS) due to
the discontinuation of adalimumab. IRIS has been reported
as a condition in which immunocompromised patients, such
as those with acquired immunodeficiency syndrome, are
treated with intensive anti-HIV therapy, such as highly ac-
tive anti-retroviral therapy (HAART), and when the immune
system recovers, the immune response to latent pathogens is
enhanced and infectious disease symptoms become appar-
ent (11). IRIS is now known to occur even after dose reduc-
tion or discontinuation of immunosuppressants (12). Patients
who developed tuberculosis while receiving anti-TNFo ther-
apy have been reported to develop IRIS following the dis-
continuation of anti-TNFo therapy and resumption of anti-
tuberculous therapy (13, 14). At the onset of IRIS, high-
dose steroid therapy should be administered, and the re-
sumption of anti-TNFo. inhibitors should be considered nec-
essary if IRIS is refractory to steroid therapy (14-16). In the
present case, the patient’s fever rapidly resolved, as did her
general malaise, a few days after the initiation of anti-
tuberculous therapy, and no symptoms or new lesions sug-
gestive of IRIS appeared during or after treatment of tuber-
culosis. We therefore concluded that this patient did not de-
velop IRIS.

Intestinal tuberculosis is sometimes difficult to diagnose
correctly because the symptoms are nonspecific, and it can
mimic inflammatory bowel diseases, such as Crohn’s dis-
ease, on colonoscopy images. In the present case, colono-
scopy showed small erosions in the terminal ileum and the
ascending colon one or two years before she was diagnosed
with tuberculosis reactivation. Microscopic images of speci-
mens obtained from biopsies did not show findings sugges-
tive of active tuberculosis, so the erosions were diagnosed as
possible Crohn’s disease. Given that Hematoxylin and Eosin
staining and Ziehl-Neelsen stainings have low sensitivity for
the detection of intestinal tuberculosis (17), it is possible
that the erosions in the ileum and colon indicated intestinal
tuberculosis.

In summary, we encountered a case in which dissemi-
nated tuberculosis with intestinal involvement developed
during anti-TNFo. therapy after LTBI treatment. It should be
noted that LTBI treatment cannot completely prevent reacti-
vation of tuberculosis. Intestinal tuberculosis is uncommon
in active tuberculosis patients after LTBI treatment. How-
ever, as the use of anti-TNFo inhibitors increases, the fre-
quency of reactivation tuberculosis, including intestinal tu-
berculosis, is expected to increase as well.
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