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Fig. 1 Clinical course of a TB (tuberculosis) patient with paradoxical response during successful anti-tuberculosis therapy

TBLB: transbronchial lung biopsy
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Table 1 Incidence and number of deaths of patients with tuberculosis
treated with biologics in Japan, according to the Japanese Drug Event
Report Database (JADER) from 2004 to 2012.

f(‘;::‘l IFX ETN ADA TCZ GLM  ABT  CZP
2004 23

2005 29 9 1

2006 6(1) 11

2007 31 8

2008 24 112) 5 3

2009 29 12 (1) 9(1) 5

2010 27 13 16 (1) 2

2011 36 (1) 9(2) 14 5 1 2(1)
2012 23 15 (1) 14 (1) 1 3y 1

Total 238(2)  88(6) 58 (3) 17 (0) 4(1)  3()  0(0)

The number of tuberculosis incidence in each fiscal year. (): death toll
IFX: infliximab, ETN: etanercept, ADA: adalimumab, TCZ: tocilizumab,
GLM: golimumab, ABT: abatacept, CZP: certolizumab

MMiliary tuberculosis

Not recovered
5.9%
(N=1)

23.5%

Sequelae
2% Resolving
N=1
( ) 47.1%
(N=38)

Recovered

(N=17)

MPulmonary tuberculosis without
extra-pulmonary lesion

Recovered
30.0%
(N=3)

Resolving
70.0%
(N=7)

(N=10)

Fig. 2 Extrapulmonary tuberculosis, especially miliary tuberculosis had more
unfavorite outcome than pulmonary tuberculosis without extra-pulmonary lesion
when tuberculosis developed during adalimumab therapy in Japan.
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Table 2 Statistical analysis showed no clinical difference between miliary tuberculosis and pulmonary tuberculosis

Miliary tuberculosis Pulmonary tuberculosis

(n=17) (n=10) P-value
Sex (male) 294 % 70.0 % N.S. *2
Age [average] 69.2 years old 63.6 years old N.S. *1
Elderly (above 65 y.o.) 76.5 % 70.0 % N.S. *2
Body weight [average] 52.1 kg 53.5 kg N.S. *1
Complications 64.7 % 50.0 % N.S. *2
No biologic use history 88.2 % 60.0 % N.S. *2
With MTX 70.6 % 80.0 % N.S. #2
With oral corticosteroids 58.8 % 60.0 % N.S. *2
With immunosuppressant 59 % 10.0 % N.S. *2

The time from commencing anti-TNF treatment until onset of TB disease  286.6 days (58~939) 634.6 days (14~2236) N.S. *1

The time from onset of first symptoms until commencing TB treatment

36.9 days (11~146) 304 days (1~161) N.S™ #1

Anti-TNF antibody
c TNF

receptors

TNF
0 e, T,

Receptor type anti-TNF agents
etanercept

-~ @
(*]
TNF e ©

receptors

€ X |

-_.{,‘i\}-’

*1: independent T-test, *2: Fisher's exact test

infliximab/adalimumab/golimumab

Killing of TNF-producing cell
by anti-TNF antibody

Cessation of

Infection
Massive etanercept
. TNF o
[ #] e production o 0
¢ o © 90

Exessive TNF signal transaction

¢ %e

@

Fig. 3 Cessation of receptor type anti-TNF therapy could cause more inflammation
than that of antibody type anti-TNF therapy when infection developed.
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:

27 Nov. 2012

INH 300 mg
RFP 450 mg
EB 750 mg

PZA 1000 mg

AL,

<“— 2 months

Infliximab Infliximab
400 mg (6 mg/kg) 400 mg (6 mg/kg)
13 Sep. 2012

—

A

Infliximab
400 mg (6 mg/kg)

8 Nov. 2012

Fig. 4 A 64-year-old woman (included in Group B in Fig. 5), who suffered from RA for five years and had been treated
with infliximab, presented with fever and productive cough, and was diagnosed with TB. She was subsequently admitted
to the hospital and anti-TB medications were initiated with regular administration of infliximab. Lung infiltration
disappeared soon after infliximab administration.

RA: Rheumatoid arthritis, TB: tuberculosis.

Sputum culture positive period
after initiation of anti-TB

treatment (days) p<0.05 Student’s t-test

anti-TB therapy ¢ anti-TNF therapy 60 @
50 p<0.05 Student’s t-test
Grow A §y YYVYVYVY wl__ @
“ D 5 @
GrowpB Y YY VY YWYV VYVIV VY e
20 o
P oo . s
-Q- 5.4 5
Gr01'1p A GI‘O;p B ' GI'OTlp C

Fig. 5 Group A: Re-administration of anti-TNF therapy in RA patients with TB developed during anti-TNF therapy;
Group B: Continuation of anti-TNF therapy in RA patients with TB; Group C: Initiation of anti-TNF therapy in RA
patients with TB. The mean sputum culture positive period after initiation of anti-TB medications in group A, B and C
was 33.5, 5.4 and 26.2 days, respectively (p<<0.05 for group A vs. group B and for group B vs. group C; Student’s t-test).
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R effective (none effective)
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I : initial phase
C: continuation phase

Starting 2 months
TB therapy after starting
TB therapy

End of therapy,
6 to 9 months after
starting TB therapy

Fig. 6 Schematic representation of the roles of anti-tuberculosis medication
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ANTI-TUBERCULOSIS THERAPY AND PARADOXICAL RESPONSE WHEN
TUBERCULOSIS DEVELOPS UNDER THE INFLUENCE OF
BIOLOGICS FOR RHEUMATOID ARTHRITIS

Tomoshige MATSUMOTO

Abstract A paradoxical response is designated as the clin-
ical or radiological worsening of pre-existing TB lesions or
the development of new lesions during appropriate anti-TB
treatment. Tuberculosis bacilli have no toxin and the organ-
ism apparently does not produce any toxins, so the virulence
depends on a response to the host immune reaction.

According to our report, the annual reported numbers of
tuberculosis cases and death did not decrease during biolog-
ics treatment in Japan.

We have been monitoring and analyzing all the TB cases
activated during adalimumab treatments in Japan. According
to the analysis, there was no TB related death and severe
sequelae in patients with lung tuberculosis without extra
pulmonary TB; TB related deaths were caused not by delays
of diagnosis and therapy but by the paradoxical response
following miliary TB. Paradoxical response after abrupt ces-
sation of anti-TB treatment is caused by immune activation
to cell components despite TB bacilli are alive or dead. So, we

concluded that the abrupt cessation of anti-TNF agents after

TB development could activate immune response causing
paradoxical response, which lead to severe sequelae and death,
and that continuation of anti-TNF therapy for rheumatoid
arthritis in patients with active tuberculosis reactivated during
anti-TNF medication is more beneficial than its cessation
concerning not only clinical and radiological but also

bacteriological outcomes.

Key words: Biologics, Anti-TNF therapy, Paradoxical re-
sponse, Miliary tuberculosis
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