Paediatrica Indonesiana
September 

VOLUME 48

NUMBER 5

Case Report

Meningoencephalitis tuberculosis as a paradoxical
response to anti-tuberculous therapy in a child with
pulmonary tuberculosis - a case report
Heda Melinda Nataprawira

3

aradoxical response is worsening of
tuberculosis (TB) symptomatology and
OHVLRQV GXULQJ DQWLWXEHUFXORVLV WKHUDS\
3DWLHQW ZLWK 7% PD\ GHYHORS QHZ OHVLRQV
or worsening of the disease due to several conditions,
such as drug resistance, poor treatment compliance,
QRQWXEHUFXORVLV GLVHDVH SRRU GUXJ DEVRUSWLRQ RU
paradoxical response to the therapy as well. Before
concluding that the patient has paradoxical response,
other conditions must be ruled out.
3DUDGR[LFDO UHVSRQVH KDV EHHQ GHVFULEHG LQ
patients with cervical lymphadenopathy,3 adult re
spiratory distress syndrome (ARDS),4 intracranial
tuberculomas,5 DQG LQ +,9 SDWLHQWV HVSHFLDOO\ DIWHU
having received antiretroviral therapy (ART).3DUD
GR[LFDOUHVSRQVHRFFXUVLQXSWRRISDWLHQWVWUHDWHG
IRU7%DQGDUHPRUHIUHTXHQWLQH[WUDSXOPRQDU\VLWHV
particularly the central nervous system (CNS). It oc
curs due to penetration of isoniazid, pyrazinamide, and
rifampicin into CNS. These drugs penetrate signifi
FDQWO\LQWR&16LQIDFWLVRQLD]LGDQGS\UD]LQDPLGH
are readily crossing into the CNS without meningeal
inflammation. Cerebrospinal fluid (CSF) concentration
RIULIDPSLFLQLVRIVHUXPOHYHOVEXWLQFUHDVHVLQ
the presence of inflammed meninges.5 The paradoxical
OHVLRQJHQHUDOO\DSSHDUVLQWKHILUVWWRZHHNVDIWHU
LQLWLDWLRQ RI DQWLWXEHUFXORXV WKHUDS\ WKHQ ZLWKRXW
changing initial regimen (severe reactions can be
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treated with a short course of oral corticosteroids), the
lesion will resolve spontaneously.8
This paper reports a case of meningoencephalitis
WXEHUFXORVLVDVDSDUDGR[LFDOUHVSRQVHWRDQWLWXEHUFX
lous therapy in a child with pulmonary tuberculosis.

The case
$ \HDUROG ER\ ZDV DGPLWWHG WR WKH (PHUJHQF\
'HSDUWHPHQW (' ZLWKVHL]XUH+HKDGJHQHUDOL]HG
tonic seizure for 15 minutes followed by decreased
consciousness. Four hours before being brought
WR WKH KRVSLWDO KH ORRNHG UHVWOHVV +H KDG EHHQ
UHFHLYLQJ DQWLWXEHUFXORXV WKHUDS\ IRU WZR PRQWKV
regularly consisted of isoniazid, pyrazinamide, and
ULIDPSLFLQ+HZDVEURXJKWUHJXODUO\WRWKHJHQHUDO
practitioner every month and his body weight
increased adequately.
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3K\VLFDO H[DPLQDWLRQ UHYHDOHG GHFUHDVHG FRQ
sciousness, fever, neck stiffness, signs of upper motor
neuron lesion with no cranial nerves paralysis. Labo
UDWRU\H[DPLQDWLRQVUHYHDOHGKHPRJORELQJGO
:%&POEORRGJOXFRVHPJGOVRGLXP
P(TORWKHUYDOXHVZHUHZLWKLQQRUPDOOLPLWV$QDO\
VLVRI&6)UHYHDOHGWKHQXPEHURIFHOOVZDVPl
ZLWKPRQRQXFOHDUFHOOV  1RQQHDQG3DQG\UH
DFWLRQVZHUHQHJDWLYHIOXLGJOXFRVHPJGOSURWHLQ
PJGODQGWKHUHZHUHQREDFWHULDVWDLQHGRQ*UDP
nor acid fast bacili found on smear. Culture of CSF for
bacteria and Mycobacterium tuberculosis was negative.
Examination using 99m7HFKQHWLXP(WKDPEXWROZLWK
single photon emission tomography/computed tomog
UDSK\ 63(7&7 VKRZHGDUHVSRQVHWRHWKDPEXWRO
on the meningeal area meaning that there was TB
infection in that site. We added streptomycin and oral
corticosteroid to the regimen and increased the dose
of isoniazid and rifampicin to maximal dose. After
KRVSLWDOL]HGIRUGD\VKLVFRQGLWLRQLPSURYHGDQG
he was discharged.

Discussion
3DUDGR[LFDO UHVSRQVH IROORZLQJ DQWLWXEHUFXORXV
therapy generally occurs within 1 to 3 months of
initial treatment,8 but there were also reports that it
can develop between 3 weeks until 18 months after
the initiation of the treatment.3DUDGR[LFDOUHVSRQVH
GRHV QRW RFFXU LQ HYHU\ SDWLHQW ZKR KDYH DQWL
WXEHUFXORXVWKHUDS\LWGHSHQGVRQWKHKRVWLPPXQH
responses, tubercle bacilli virulence, the mycobacterial
antigen load, the site of infection, and the effects of
therapy. Several mechanisms have been proposed
for this response, yet precise mechanisms remain
unclear. Most studies attributed to the development of
a delayed type hypersensitivity reaction. In active
TB, the immune response is depressed, then when the
DQWLWXEHUFXORXVWKHUDS\EHJLQVWKHEDFLOOLDUHNLOOHG
DQG WKH LPPXQRVXSSUHVVLRQ UHVROYHV 7KH G\LQJ
mycobacteria become an antigen that attracts the
lymphocytes and monocytes to the sites of TB lesions
WKDWPD\OHDGWRHQODUJHPHQWRIWKHIRFLLILWRFFXUV
at the sites of microscopic foci of TB, new lesions may
appear. On the other hand, the killed mycobacteria
can release protein leading to hypersensitivity
reaction. 3XOPRQDU\ 7% LQIHFWLRQ UHODWHG WR PRUH

paradoxical response incidence than extrapulmonary
TB. In person with depressed immune response like in
+,9SDWLHQWVGHILFLHQF\RI7O\PSKRF\WHVPD\OHDGWR
VHTXHVWUDWLRQDQGFRPSDUWPHQWDOL]DWLRQRIDQWLJHQ
reactive lymphocytes within lymph nodes and body
fluids. After initiation of ART, reduction of viral load
and partial immune reconstitution allow an effective
inflammatory response to previously unrecognized
tubercle bacilli, and paradoxical response develops.
3UHYLRXVO\RXUSDWLHQWDSSHDUHGZHOOEXWWKHQ
he was ecperienced with seizure, decreased conscious
QHVVDQGVLJQVRIXSSHUPRWRUQHXURQOHVLRQ+HKDG
EHHQRQDQWLWXEHUFXORXVWKHUDS\IRUWZRPRQWKVZLWK
standard regimen. The parents gave him the drugs
GDLO\ZLWKJRRGFRPSOLDQFHDQGPDGHIROORZXSYLVLWV
to the doctor regularly. Drugs resistance was unlikely
since his parents as well as the doctors noticed that
there was improvement in the patient’s condition with
increased body weight.
3DUDGR[LFDO UHVSRQVH LQ WKLV SDWLHQW PLPLFV
PHQLQJRHQFHSKDOLWLV 7% 3UHYLRXV VWXG\ UHYHDOHG
that paradoxical response mainly developed in CNS
because isoniazid, rifampicin, and pyrazinamide signifi
cantly penetrated the CNS with or without inflamed
meninges.5 In order to prove that this patient had
PHQLQJRHQFHSKDOLWLV 7% ZH SHUIRUPHG 63(7&7
with 99m7F(WKDPEXWRODVUDGLRSKDUPDFHXWLFDOZKLFK
showed an uptake of ethambutol on the meningeal
DUHD 63(7&7 LPDJLQJ ZDV SHUIRUPHG E\ XVLQJ D
JDPPDFDPHUDWRDFTXLUHPXOWLSOH'LPDJHVIURP
multiple angles. A computer is then used to apply a
tomographic reconstruction algorithm to the multiple
SURMHFWLRQV\LHOGLQJD'GDWDVHW7KLVGDWDVHWPD\
then be manipulated to show thin slices along any
chosen axis of the body.
Ethambutol is a narrow spectrum antimicrobial,
which is active against mycobacteria. It inhibits cell
wall myolic acid synthesis and is used as a first line
drug for the treatment of all kinds of tuberculosis.
99m7F(WKDPEXWRO DFFXPXODWHV DW WKH VLWH RI LQIHF
tion as early as two hours after injection, which then
LQFUHDVHVDWIRXUKRXUVDQGSHUVLVWVXQWLOKRXUV
This new method using ethambutol labeling has been
proven in animal studies to support TB diagnosis due
to limited yield of positive bacteriologic examination
particularly in childhood.
In case of paradoxical response, we do not need
to discontinue or alter the regimen. Therapy should
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be continued and in severe cases, oral corticosteroid
can be administered. In this patient, because of the
symptoms and signs of meningoencephalitis TB,
we added streptomycin and oral corticosteroid to
the regimen while continuing the previous drugs.
Systemic corticosteroids in moderate doses for short
duration are usually effective against paradoxical
response as they reduce Th1 activity and enhance
7K DFWLYLW\3 $IWHU  GD\V RI KRVSLWDOL]DWLRQ KLV
condition improved and he could be discharged.
2QIROORZXSYLVLWVZHQRWHGWKDWKHVKRZHGIXUWKHU
improvement without sequelae.
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