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Abstract

of TB.

ing for relapse.

Purpose There is no consensus concerning restarting anti-tumour necrosis factor (TNF)-a therapy for uveitis
after treatment for active tuberculosis (TB). We report a case of Behcet disease (BD) in which treatment with TNF inhib-
itor was successfully resumed after treatment for miliary TB.

Case report A 48-year-old Japanese male was treated for uveitis of unknown aetiology in the left eye at a gen-

eral ophthalmology clinic. He was referred to Department of Ophthalmology, Tokyo Medical University Hospital
because of macula oedema (ME) not responding to prednisolone (PSL) 20 mg. BD was diagnosed based on fluores-
cein angiographic findings of diffuse retinal vasculitis characteristic of BD, recurrent oral aphthous ulcer, erythema
nodosum-like rash in his legs, and HLA-A26 positivity. After a screening test, adalimumab (ADA) was started as steroid-
sparing therapy. Eight months after starting ADA, the patient was diagnosed with miliary TB. ADA and PSL were dis-
continued immediately due to TB. Anti-TB treatment was completed after 6 months based on clinical improvement,
although T-SPOT.TB was still positive. Infliximab with isoniazid was started due to relapse of ME, worsened vitreous
haze, and worsened visual acuity in his left eye. Subsequently, his ocular symptoms subsided and there was no relapse

Conclusion This case suggests that in patients with BD who have discontinued anti-TNF therapy due to miliary TB,
restarting anti-TNF therapy may be a therapeutic option after TB has been treated appropriately with careful monitor-

Uveitis may cause acute visual deterioration, and have
diverse aetiologies including Bechet disease (BD) [1]. BD
is a relatively frequent cause of uveitis in Japan, consti-
tuting 6.2 to 7.6% of all uveitis [1]. The advent of tumour
necrosis factor (TNF)-a inhibitors such as infliximab
(IFX) and adalimumab (ADA) has significantly improved
visual acuity in non-infectious uveitis including BD
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[2-6]. In Japan, IFX has been approved since 2007 for the
treatment of refractory uveitis in BD, and ADA has been
approved since 2016 for the treatment of refractory non-
infectious uveitis including BD [7]. While TNF inhibitors
have been evaluated for their efficacy in the treatment
of BD, many adverse events such as infections, infusion
reactions and malignancy have also been reported [3, 8,
9]. An international study on the long-term outcomes of
ADA in patients with non-infectious uveitis showed that
infection was the most common adverse event occurring
in 65% of patients, including 4.7% of tuberculosis (TB)
[8]. Another study of long-term safety of ADA in Japa-
nese patients with non-infectious uveitis also found that
infection was the most common adverse drug reaction
(8.4%), including 1.6% of TB [9]. If TB infection occurs
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during TNF inhibitor therapy, treatment should be dis-
continued. In addition, it is important to initiate anti-TB
medications immediately.

TB treatment usually requires a period of 3 to
9 months, and TNF inhibitors should be suspended dur-
ing this treatment period [10]. It is generally accepted
that TNF inhibitors can be restarted after TB treat-
ment if the TB treatment is completed successfully [11,
12]. However, there are no detailed reports of the clini-
cal course of ophthalmic diseases in which treatment
with TNF inhibitor that was discontinued due to TB was
resumed. We report a case of Behcet’s disease in which
treatment with a TNF inhibitor was resumed successfully
after discontinuation due to development of miliary TB.

Case report

A 48-year-old Japanese male was treated for uveitis of
unknown aetiology in the left eye at a general ophthal-
mology clinic. Prednisolone (PSL) 40 mg/day was started
due to the development of macula oedema (ME) in his
left eye. Although ME improved temporarily, tapering
of PSL to 20 mg/day resulted in relapse of ME. He then
complained of blurred vision in the left eye due to recur-
rence of intraocular inflammation and was referred by
the local ophthalmologist to Department of Ophthalmol-
ogy, Tokyo Medical University Hospital. He has no medi-
cal history. At presentation at our facility, best-corrected
visual acuity (BCVA) was 20/12.5 in the right and 24/20
in the left eye, and intraocular pressure was normal. Slit-
lamp examination revealed 1+ cells in anterior chamber
in left eye; fundus photographs showed diffuse vitreous
haze and mild exudates in peripheral retina in left eye;
fluorescent angiography depicted significant retinal vas-
culitis characteristic of Bechet’s disease at the posterior
pole and periphery retina in left eye; and OCT confirmed
ME in left eye (Fig. 1). Peripheral blood test showed ele-
vated white blood cell count, elevated percent neutro-
phils, elevated LDH, positive for HLA-A26, negative for
HLA- B51, negative tuberculin skin test (TST) and nega-
tive T-SPOT.TB test (Table 1). He was diagnosed with
incomplete type of Bechet disease based on the ophthal-
mological findings, recurrent oral ulcer, erythema nodo-
sum-like rash in his legs, and HLA-A26 positivity. After
a screening test, ADA was started as steroid-sparing
therapy. Following the initiation of ADA, ME improved
gradually and tapering of PSL to 2 mg/day was achieved,
resulting in favourable outcome.

However, 8 months after starting ADA, the patient
developed general malaise. Peripheral blood examina-
tion was positive for T-SPOT.TB at this time, and chest
X-ray and computed tomography (CT) showed granu-
lar shadows in bilateral lungs (Fig. 2a, b). He was diag-
nosed with miliary TB by a respiratory physician. ADA
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and PSL were discontinued immediately, and 4-drug
regimen for miliary TB consisting of isoniazid (300 mg/
day), rifampicin (450 mg/day), ethambutol (750 mg/
day) and pyrazinamide (dose titrated from 0.8 g/day to
1.5 g/day) was started. The TB treatment was completed
6 months later based on clinical improvement (Fig. 2c,
d), although T-SPOT.TB was still positive. During the
period when ADA was discontinued, the patient received
adjunctive therapy with betamethasone eye drops and
sub-Tenon’s injection of triamcinolone acetonide to man-
age the condition. However, the efficacy of these treat-
ments approach was limited to control ME (Fig. 3a, b),
resulting in decreased BCVA in the left eye (10/20) and
gradual elevation of intraocular pressure due to topical
administration of steroid. Therefore, a decision was made
to restart TNF inhibitor. Although miliary TB treatment
had been completed, the patient still tested positive for
T-SPOT.TB, necessitating initiation of infliximab (IFX) in
combination with isoniazid (300 mg/day) to address the
condition. Following the initiation of IFX, subsequent
fluorescein angiography demonstrated more severe vas-
cular leakage compared to the initial examination. How-
ever, improvements of ME, vitreous opacity (Fig. 3c-f)
and BCVA in the left eye (24/20) were observed. Further-
more, there was no TB relapse during the course of treat-
ment after starting IFX for 3 years.

Discussion
Bechet’s disease is a multisystemic inflammatory disorder
characterized by diverse manifestations including recur-
rent oral and genital ulcers, ocular inflammation, and
skin lesions. TNF inhibitors have emerged as a therapeu-
tic option for refractory BD, providing symptom relief
and reducing disease activity [2-7]. Despite the benefits
of TNF inhibitors in BD, the risk of TB is a most signifi-
cant concern, especially in endemic country including
Japan. TNF inhibitors suppress the immune response,
potentially increasing the risk of reactivation of latent TB
infection or new TB infection. Several case reports and
observational studies have reported TB as an adverse
drug reaction in patients receiving TNF inhibitors for
BD treatment [8, 9]. On the other hand, restarting TNF
inhibitors in patients who developed TB as a complica-
tion of previous TNF inhibitor use has been reported in
fields other than ophthalmology [11, 12]. In one study, of
16 patients who resumed biological agents after devel-
opment of TB under anti-TNF therapy, one patient with
Behcet’s disease resumed TNF inhibitors [13], but there
are no reports detailing the clinical course of TNF inhibi-
tor resumption after completion of TB treatment in
patients with Behcet’s disease or other refractory uveitis.
Compared to other immune suppressive therapy, TNF
inhibitors have a higher risk of TB [14]. Details of the
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Fig. 1 Imaging findings at presentation to our facility. (a, b): Fundus photographs. a No remarkable inflammatory changes in the retina are

found in right eye. b Diffuse vitreous haze (yellow arrow-head) and mild exudates in peripheral retina (white arrow) are observed in left eye. (¢, d):
Fluorescein angiography images. ¢ No remarkable findings are observed in right eye. d Diffuse vascular leakage at the posterior pole and periphery
retina are observed in left eye. (e, f) OCT images. e No remarkable inflammatory changes at the macula are found in right eye. f Macular oedema

and mild subretinal fluid are observed in left eye

mechanism by which TNF inhibitors increase the risk
of developing TB are not fully understood. Monocyte-
derived macrophages (MDM) are activated by TNF-a
secreted by TB-infected MDM [15]. The activated mac-
rophages kill TB or isolate it by granuloma formation.
TNF gene-deficient mice that do not form granulomas
are highly susceptible to TB, [16] suggesting that TNF
inhibitors are associated with a higher risk of develop-
ing TB. Moreover, membrane TNF expressed by acti-
vated macrophages and T lymphocytes is essential for
protection against TB infection [17, 18], as a difference
in the incidence of TB has been observed between inflixi-
mab (an anti-TNF monoclonal antibody) and etanercept
(soluble TNF receptor fusion molecule) [19, 20]. Studies
have reported that TNF inhibitors suppress the prolif-
eration of TB-specific T cells and the production of IFN
and IL-1, which in turn suppress TB-specific T cells and

increase the risk of developing TB [18, 21, 22]. Therefore,
TB screening before starting TNF inhibitor is necessary,
using chest X-ray, TST or interferon-y release assays
(IGRAs) such as QuantiFERON-TB Gold In-Tube (QFT-
GIT) and T-SPOT.TB [23, 24].

False negative result of TST may occur due to cuta-
neous allergy, recent TB infection, recent live virus vac-
cination (measles, mumps, polio), or improper test
administration [25]. Advanced age and low number of
lymphocytes are risk factors of false negative result of
IGRAs [26]. While some reports indicate an associa-
tion between steroid use and negative or indeterminate
QFT-GIT, [27, 28] others show no statistically significant
association between steroid use and negative or indeter-
minate T-SPOT.TB [28, 29]. Our patient was receiving
PSL before being referred to our hospital. We cannot rule
out the possibility that use of PSL in the present case may
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Table 1 Laboratory findings

Tests Tests

White blood cells 9,900 /ul 19G 1,126 mag/dl
Neutrophil 759 % IgA 195 mg/dl
Basophil 0.5 % IgM 56 mg/d|
Eosinophil 0.3 % ANA <40

Lymphocyte 19 % Rheumatoid factor 36 1U/ml
Red blood cell 475%10% /ul ACE 136 u/L
Hemoglobin 14.7 g/dl Anti-streptolysin-O 44 1U/ml
Hematocrit 434 % Anti-toxoplasma IgG <3

Platelet 234x10* /ul CMV antigen (C7HRP) negative

AST 23 U/L RPR negative

ALT 30 U/t TPLA negative

LDH 216 U/L HBs negative

Glucose 97 mg/dl HCV negative

Blood urea nitrogen 11.6 mg/dl HLA-B51 negative

Creatinine 0.7 mg/dl HLA-A26 positive

C-reactive protein 0.1 mg/dl TST negative

sIL-2R 483 U/ml T-SPOT.TB negative

CH50 58 U/ml

AST Aspartate aminotransferase, ALT Alanine aminotransferase, LDH Lactate dehydrogenase, s/L-2R Soluble interleukin-2 receptor, CH50 50% hemolytic

complement activity, /lgG Immunoglobulin G, IgA Immunoglobulin A, IgM Immunoglobulin M, ANA Antinuclear antibody, ACE Angiotensin-converting enzyme, CMV
Cytomegalovirus, RPR Rapid Plasma Reagin, TPLA Treponema pallidum latex agglutination, HBs Hepatitis B surface antigen, HCV Hepatitis C virus antibody, HLA Human
Leukocyte Antigen, TST Tuberculin skin test

Fig. 2 Chest X-ray and CT before and after treatment for miliary TB. Chest X-ray (a) and CT (b) images before treatment reveal multiple diffuse
granular shadows in bilateral lungs and a lesion near the pleura with suspected hematogenous distribution. Chest X-ray (c) and CT (d) images
after treatment show improvement of multiple diffuse granular shadows in bilateral lungs
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Fig. 3 Imaging findings before and after resuming TNF inhibitor. After discontinuation of TNF inhibitor (adalimumab), fundus photograph

(@) and OCT image (b) show worsening of vitreous opacity and macular oedema in left eye. After resuming TNF inhibitor (infliximab), fundus
photograph (c) and OCT image (d) show improvement of vitreous opacity and macular oedema. After resuming TNF inhibitor (infliximab),
fluorescein angiography shows no remarkable findings in right eye (e), but depicts diffuse vascular leakage at the posterior pole and periphery

retina in left eye (f)

have resulted in false negative result in TST and T-SPOT.
TB at presentation. On the other hand, the number of TB
cases is high in the Asian and African regions. Unfortu-
nately, the incidence of TB in Japan is not low [30]. Health
care workers in contact with patients are at higher risk of
TB infection than those with no patient contact [31]. Our
patient was a radiologist. There is a possibility that our
patient had frequent contact with TB-positive patients in
the course of his work. It is unclear whether TB was not
diagnosed at presentation to our facility because of false-
negative results due to PSL, or whether he developed TB
through contact with a TB patient after the initiation of
ADA.

Patients with active TB that developed after TNF
inhibitor therapy should stop all immunosuppressive
medications and immediately receive appropriate treat-
ment for TB [32, 33]. Resuming TNF inhibitor is rec-
ommended after 2 to 4 weeks of isoniazid if there are
no signs or symptoms of active TB [12]. If active TB is

present, restarting TNF inhibitors is recommended after
3—4 months of TB treatment [34]. Six of 13 patients who
developed TB during TNF inhibitor therapy had no TB
recurrence by resuming TNF inhibitor after TB treat-
ment; four restarted TNF inhibitor within 2 months after
TB treatment and two restarted after completion of TB
treatment [11]. Therefore, resuming TNF inhibitors after
completion of TB treatment is considered safe. While
early resumption of TNF inhibitors has been shown to
prevent worsening of inflammatory disease, there is a
report of TB recurrence in 2 of 30 patients who resumed
TNF inhibitors after TB treatment [35].

In the current case, during the period when ADA was
discontinued, BCVA, vitreous opacity and ME in the left
eye worsened and intraocular pressure increased despite
sub-Tenon’s injection of triamcinolone acetonide. Fluo-
rescent leakage may have been mildly reduced by PSL
at the time of presentation, but fluorescent funduscopic
examination after discontinuing of TNF inhibitor showed
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a higher degree of fluorescent leakage than that at pres-
entation. Worsening of fluorescent leakage compared
to that at presentation is likely due to barrier damage in
retinal vessels as a result of prolonged period of no TNF
inhibitor treatment, or fluorescence leakage at the ini-
tial examination may have been slightly masked because
the patient was on prednisolone at presentation. Nev-
ertheless, additional anti-inflammatory treatment was
essential in this case. Therefore, the clinical decision
was to restart anti-TNF therapy using IFX because the
patient needed immediate improvement of inflamma-
tion and oral PSL was not appropriate due to Behcet’s
disease. Among TNF inhibitors, etanercept has been
reported to have the lowest risk of TB reactivation, [36]
but there are reported cases of BD with TB relapsing
while on etanercept [13]. In our patient, we selected inf-
liximab to resume anti-TNF therapy because the patient
needed immediate improvement. On the other hand, TB
has high recurrence rate, and TB recurrence in 2 of 30
patients who resumed TNF inhibitors after TB treatment
has been reported [35]. In our patient, isoniazid (300 mg/
day) was given as prophylaxis for TB recurrence, because
TSPOT.TB remained positive even after completion of
TB treatment and the patient was likely to be exposed to
TB patients due to his occupation as a radiologist. Iso-
niazid prophylaxis is scheduled to be continued at least
until T-SPOT.TB is confirmed negative. After resuming
TNF inhibitor, the patient had a good clinical course with
improving BCVA, vitreous opacity, ME in the left eye and
no recurrence of TB. Currently, there are no clear criteria
for resuming TNF inhibitors, as it depends on the under-
lying disease, severity of TB, and availability of other
alternative therapies. There is a need to accumulate case
reports of patients who were able to resume TNF inhibi-
tors, such as the present case, and to develop resumption
criteria.
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