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Diagnosis and Treatment of Tuberculous Meningitis

Sung-Han Kim, MD
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Tuberculous meningitis (TBM) is the most fatal form among various types of tuberculosis. It is also the most difficult form for diagnosis.
The prevalence of TBM is still high in South Korea compared to that in Western countries. TBM should be differentiated from viral or bac-
terial meningitis. However, diagnosing TBM is challenging. Clinical samples obtained from cerebrospinal fluid (CSF) are paucibacillary
that decreases the sensitivity of mycobacterial diagnostic tests such as acid-fast bacilli (AFB) and Mycobacterium tuberculosis culture. Ad-
enosine deaminase (ADA) is widely used as an adjunct diagnosis of TBM. However, ADA is not a specific marker for TBM. Therefore, more
specific test is urgently needed for the confirmation of TBM. Recently, IFN-gamma releasing assay using peripheral blood mononuclear
cells and CSF-mononuclear cells as well as the newly-developed Xpert MTB/RFP showed promising results in the rapid diagnosis of TBM.
In general, anti-tuberculous therapy for patients with TBM except adjuvant steroid use is similar to that for patients with pulmonary tu-
berculosis. However, treatment of TBM can be occasionally complicated due to paradoxical response during anti-tuberculous therapy.
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Figure 1. Cerebrospinal fluid profile according to various organisms.



& TP ol e S o] 2710] 9he 1) Al 4
wio] s Ao] f e A0 gk e, Sl
ehol o] B4 sutelo] gHEo] B Aol Al
A Farelo] Fa3 2 Agto] ¥, olelg Aaly 4uid
of Wjx50) 2718 wpolel2ot @A Suele] F7k AR
of oAbzl S HolulA] Hlolel iy Ei Al et ¢
R W]250) 2718 Holt= 497k wrhFig. 1), 941 A7
71 o} o] Aaly S0kl Alnte] WRHES} L A 8l
T, w240 oA 47 G o]l i A4 Sl
oA el ] e ofel A Qe Svd
A A sutel 3ok A o2 mae] i 977} 9)

T}, Thwaites™7} 3£ ¢1Hof] mhEw, ho]7} 364 o]4fo|H
24, Tz N A WH 522]71 15,000 ool 44, 64
ol F4to] A&E A= -5, HAHeN WEL 750 o]

Aolw 33, HAFANEZTITN A TFT7F90% olAFolw
4RO R HE AXEIA 47 olstolw AdA Zmukedo] 7}
5790 B2 o' RSt o] idlof wf2H Adlg 4=
S Aletd ardat e 4= Qe WIE 86%, 5ol
9% X 18},

%12
1) Yol x|z %
AuY ool AAF L AN FAG

streptomycin (SM)2
o] H3o] U EH
7§—?~ 5 mg/kg °1%

vs. 800 mg)} RFP(450 mg vs. 600 mg)2] oHgAdu A8 gF
& R A 24 AAtollA = oFA] R A8 FFof A
0}2“301] FAIZE 194, 53] 185 RFP(600 mg)E WO

Fojgle f ZHsiet.” aug, S3kAloA] 1G]

FP o1& alefsl & == qlrt.

Tuberculous Meningitis | Kim SH

A OAof| /ol A e}
FYaitt, & A eubed 2ERollA A 278Y 59> INH,
, Al Al A o2 gl
Ao A= INHEF REP 7 714 oFAIE 7-1071€ 52t -4
Sl A& FHgl ?E}ﬂ, AH|RO|E B XA ARE-O] o] 50
el A= =gho] QIAIRE, ool HIEH|A Alsigt Ao
oA AE|Eo|E ARGl thgh FARR] TR Aol A A
Bl 20| E ALG-9| o]5o] FHEHA BE TA o] A3 41}
HeEA o A 2B 2ol AR st} 53] oawis), 4
A&k, 1A 21734, 8}‘%* uH]|ZA] 5ol A CTol
A ERZO] FATE 9 7ol A=Al AH RO E AR
o] X}, % 2 Ao A= dexamethasone 12 mg/day or
0.4 mg/kg/day 8FO 2 A 3F FoF Bosta, 11 5353 &
Qo S4B ﬁ% Hol7pax A8 gl vtk &

A gt}

2) SMX Hts

o] Adle] A9 Aol Sl FEIAE Sole B
shal A= =g 7|0 Ad o] ARAY 22 A
Ho| A7|= a4k & A% HFg(paradoxmal response)©| 20-
30% A4 BHAYSE 4= Ql= Aoz A Qleh” o]ef e o

/\_]X_] H]—O O 7]_ ].__E_:l. r]‘ﬂé]‘lo] E]Ii?(’] 7:]5“01]/\“1 H]_VX‘]
ZE A-7F Hof Qlar, o] A3 3k (bimodal distribution) S &2 U
B Ao oA 9l ® Z AL FAAMA = A&skaL

1-270 €A 4 vkg-o] 205 A7) (early paradoxi-
cal response, early PR), FAMA|E S55l= A1HQl 6-9711¥

7 9AA ghgo] A7]= 7@‘—‘?*7} %Achlate PR). ¢4 ¥h-g-0]
et 9= 4 WA A8, S5 oks B8 o' gt
A7 AulE WA 7 OHOF 5}‘3} ol FIEXITHS Ha‘ﬂ/ﬂ
= A A A At Fash] distel] Aol A4t
£ ¥olA QW] T HARE Aldske Ao A& &
30}"’} E3h 6o HAE Sohotal WA Hat a19A 94
A ykgo] Uehd olF A& & 94 WH&(post-
therapy paradox1ca1 response, PTPR)o|e}1l HE2ct? = @5”
3 HatAAE A6 A mstal YA oFAlE a1 THA]
Ao] ARE o v d=erA] AR ofy et HYshy 7
off 9Jgk PTPRO] YEPE 4= QLo B = 27 o fxAo
Al A B SRjol| A FAHAE thA] AREfoF ]'%
ot Aa frutgdo A o]k Hulil Aol A
Bl XA Wk} v]|2E WElS ol Ao AZkEA|Y
5] PTPR> A3/ =499 45 137} o3 ‘IH

=
=

_—1> rUE >i—iu_vi
12 m\f oo o X |H

12

81



J Neurocrit Care | 2014;7(2):78-85

= AR - G WA Ao shhar g

] Al Fo| A Aa 4urof| A o] A% vk
o) Upeld 4= = A0 el ek, AaA putele] Wi
= 94A -39 Ao} "R s ARRIA] oA whEtA]
theFelA HlerF BalEa Qlet, AsA] Srukdofa o]
HES-0 (1) k|7]A] A= (basal cerebral exudate) FEl (2) &
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Figure 2. Paradoxical response
of base cerebral exudates type. A
47-year-old non-HIV-infected patient
was diagnosed for microbiologic
confirmed TB meningitis. After 12-
week anti-TB therapy, visual impair-
ment occurred. Coronal (A) and axial
(B) enhanced T1-weighted image
revealed a diffuse enhancement in
the suprasellar cistern. Paradoxical
TB optochiasmatic arachnoiditis was
diagnosed and her visual acuity was
partially improved without change of
anti-TB therapy except ethambutol.

Figure 3. Paradoxical response of
cerebral vasculitis and infarction type.
A 55-year-old HIV-infected patient
was diagnosed for microbiologic con-
firmed TB meningitis. After 8-week
anti-TB therapy with anti-retrovial
therapy, he was presented with acute
onset left hemiplegia. Enhanced T1-
weighted image revealed a diffuse
enhancement in the suprasellar
cistern (A). Diffusion image showed
right internal capsular infarction (B).
Paradoxical cerebral infarction as-
sociated with TB meningitis was
diagnosed and his neurologic deficit
was partially improved with adjuvant
steroid use but neurologic sequelae
remained.

Figure 4. Paradoxical response of
hydrocephalus type. A 51-year-old
non-HIV-infected patient was diag-
nosed for microbiologic confirmed
TB meningitis. After 1-week anti-TB
therapy with adjuvant steroid, hydro-
cephalus occurred (A). Paradoxical
hydrocephus associated with TB
meningitis was diagnosed. Despite
of extraventricular drainage and anti-
TB therapy with adjuvant steroid, her
consciousness was deteriorated and
eventually died at 10-week anti-TB
therapy (B).

(hydrocephalus) SEl] (4) A2 A (tuberculoma) FEZ Uss =
At AL AEe Z7re] Al YAk SEl= Fig. 2-5
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Figure 5. Paradoxical response of granuloma type. A 40-year-old non-HIV-infected patient was diagnosed for probable relapsed TB menin-
gitis. Initial enhancement T1-weighted image revealed TB granuloma at posterior midbrain before anti-TB therapy (A). After 12-month anti-TB
therapy, follow-up enhancement T1-weighted image showed decreased TB granuloma (B). After 15-month anti-TB therapy, diplopia developed
again and follow-up enhancement T1-weighted image exhibited the reappearance of TB granuloma at posterior midbrain (C). Paradoxical
granuloma formation during anti-TB therapy was diagnosed. Contiunation of anti-TB therapy without additional steroid use eventually resolved

her neurologic deficit.
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