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Abstract:

Prognostic factors of tuberculous meningitis in children

Boonluksiri P.

Department of Pediatrics, Hatyai Hospital, Hat Yai, Songkhla, 90110, Thailand
Songkla Med J 2002; 20(3): 181-188

Objectives: To define the characteristics of tuberculous meningitis (TBM) and to identify prognostic factors.

Patients and method: A retrospective chart review was performed in children under 14 years old diagnosed with TBM during
1992-2001(10 years). Microbiological and clinical criteria were as follows: isolation of Mycobacterium tuberculosis from
cerebrospinal fluid (CSF), abnormality of CSF, positive Mantoux skin test, cranial computed tomography with hydrocephalus
and basal arachnoiditis. Purulent meningitis was excluded. Outcomes were classified as good (complete recovery) and poor
(death or permanent neurological sequelae).

Results: A total of 22 cases met the inclusion criteria. The mean duration of fever preceding admission was 10 days. Body
temperature was 38.3 + 0.5 degree Celsius. Ten cases (45.4%) had seizures. Clinical staging was categorized at admission
as follows: stage I 8 cases (36.3%), stage 1I 10 cases (45.4% ) and stage III 4 cases (18.2%). Among the 22 cases, 50%
had BCG scar. 40.9% had close contagious TB contact. 36.4% had positive Mantoux skin test and 31.8% had abnormal
chest x-rays. Regarding outcome, 7 cases (31.8%) had complete recovery. 1 case (4.5%) died and 14 cases (63.6%) had
permanent neurological sequelae. The potential risk factor of poor outcome was age less than 4 years (p=0.002).
Conclusions: TBM causes high morbidity. The potential risk factor of poor outcome was age less than 4 years. Prevention and

surveillance of the risk group is important to reduce the incidence of disease and morbidity.
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1. Microbiological criteria wuv’fﬁyai’m‘[sﬂmmfﬂﬂ
qunaq

2. Clinical criteria E)EI'NIIE]EI 2 Ja?ivuvlﬂ 1(;LLﬂ'

2.1 Mantoux skin test (5TU) > 10 mm. of indura-
tion 138 > 5 mm. of induration IuLaﬂﬁﬁﬂSﬁaa’Nﬁﬂiﬂg’%ﬂ
fugiheialsassesinnonua 25 Sluauluaaduom

2.2 flenuiinUsnivasiledunas Tasusnain
avnanasdniauniiodunuas (Havuauasdnausiiodu
WUBY MINEH N50ATINUEE bacteria Mt ludunda
WiafanuiiaUsnamessuudssamanmsiadauazasa
WUIHD bacteria MNNTEUAIEDN v3aktheavuauasdniay
lausansansanuide bacteria LL@;Lmeij@LLaﬁlﬁmﬁTm@a%w
Snwuvuidonuanasdnauriiodunuas)

2.3 flanufiaUsniivasszuudszam 1hludunds
cranial computed tomography (CT) funlafumsaadesalse
1GTLLﬂ' NMINIINANUYU hydrocephalus %mﬁu basal arachnoiditis

wihennnalasumsdanauanuguusseaslsaiia
(SN3UMN Lincoln’s criteria ° ﬁﬁ‘ﬁl

stage I meningitis without evidence of neurological in-
volvement

stage II evidence of neurological change but no marked
changes in sensorium

stage III meningitis with marked neurological and sen-
sorial change

wihemnnelasumsinmens regimen 1@efuny
12 fau @il isoniazid (INH) 10 mg/kg/day, rifampicin
(RIF) 15 mg/kg/day, pirazinamide (PZA) 30 mg/kg/day,
streptomycin (S) 20 mg/kg/day WU 2 HDU LAZAAELYAD

isoniazid waz rifampicin 8n 10 Léﬁ'au (2HRZS/10HR)
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uaﬂmﬂumﬂmwnmaﬂﬂmu steroid 53028 1agly pred-

nisolone 2 mg/kg/day %38 dexamethasone 0.5 mg/kg/day
diuna 2 dam u,a:aammﬂmmwwqmmmﬂiu 4 o
Taamsly steroid aansoanamMuguusaslsala’

éﬂ’)ﬂnﬂiﬁﬂl@%umiﬂﬂﬁav Mantoux skin test Waz
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early morning gastric aspirate tunm 3 ﬁuamsiaﬁ”u
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agiw%mﬁﬂ%%m (poor outcome) ANMNNMNTNNTNDY Taun ce-
rebral palsy or motor deficit, seizure disorder, mental retar-
dation L‘flu(;u

sayaiiuiinidudusdasaiaumanennsailsn
(independent variable) laun twe g seaznandulanau
endumsdnwlulsanenng (fu) gamgiisemeusniuia
Me3nus (aarnuaded) initial clinical staging M93%n BCG
scar ﬂszi’aé’uﬁ]’aing%ﬂﬁ'uéﬂaai’m‘[smwzaﬂéa, CSF, Man-
toux skin test, chest x-rays, CBC, electrolytes, cranial CT
Lﬁaﬂimﬁumﬂﬁm moderate to severe hydrocephalus Tog
radiologist viu independent variable UazHamM 33N (out-
come) wuatiiugudsma (dependent variable) 2 ﬂ@:ll Taun
ngi 1 yenihilsn@ (good outcome) waenguil 2 Januiims
‘vmfcmawawﬁaaéﬁalﬁﬂﬁ% (poor outcome) $INAN
2a

MINATIANNIDG

Univariate analysis wifadamswennsailsalagly chi
square test, Fisher’s exact test 93U dichotomous data Uaz
Wilcoxon ranksum test &§1%3U continuous data ﬂa%’aﬁﬁmm
UWAneNBENITEE A NNER IR TIEIABME Multivariate
analy31s Toe Multiple logistic regresswn model MAUAANIN
LLG]f‘IGl'N'rJEﬂQNuElﬁ?ﬂmﬂﬁﬂﬂﬂ@]ﬂ]ﬂﬂﬁ p-value < 0.05, 2
tailed ToTUsUnINANIMNEHR a8 STATA 7
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mﬂﬁgﬂm 22 $18 wuszaznanfithedulaneumn
Snenlulsswentna Simdseumsu 10 Ju (Rda 3-30
$u) auvgisumeusniumie 38.3 + 0.5 asmuaLded
(Wee 37.8-39.3 anenialdes) ;jﬂw%’n 10 98 (;aﬂaz
45.4) initial clinical staging vilu stage I 8 919 (;aﬂa:: 36.3)
stage 11 10 979 (syaﬂaz 45.4) wag stage 11 4 ¢ (;aﬂaz
18.2) wugtheil BCG scar 11 918 (30810 50) Useiadusia
1ﬂ§%mﬁucjﬂaﬂﬁ'm13ﬂizﬂzﬁmﬁia 9 8 (5089% 40.9) Man-
foux skin test T¥HALIN 8 18 (508 36.4) UAE chest x—rays
Y lymphadenopathy VED) pulmonary infiltration 7 378 (; LB
31.8) r}é"lj’ltl‘}’(!ﬂﬁﬂlé’%’umiﬂi’m cranial CT WU moderate to
severe hydrocephalus before treatment 14 918 (;af;laz 63.6)
log 4 3181631,%’1Jmiﬁj”|€fﬂ1’d' ventriculoperitoneal shunt (VP

shunt) WU tuberculoma 210 cranial CT 1 518 (5289 4.5)

ﬂ?iﬁi?ﬁ?ﬂ?dﬂyﬂdﬂﬁﬁlﬁﬂ’)i

WNa®339 CBC WU leukocytosis Toadl polymorpho-
nuclear cell Lﬂ'u (m‘mﬁ 1) fﬂwé’uwﬁqﬁ white blood cell
iy 201.4+144.4 (x10°/L) (slsagnuemniu 204, fide
28-625 (x10°/L) protein AALAAY 1,860.3 +140.7 g/L
(ﬁ'ﬁﬂgmwhﬁ’u 1,480, fide 240-6,330 g/L) HANEI
sauhmaluth laduwdaiushemaludoaumsu 0.22 (Nde
0.01-0.68) luwunanz@ainlsadunninladundauas
mifjau acid fast stain A0 gastric aspirate sLumiﬁﬂmf'Iwa
@579 serum Na (@agmMAy 134 mmol/L (e 118-143
mmol/L) & serum Na JaEImH 130 mmol/L 6 518 (;aﬂaz
27.3) serum bicarbonate LaalﬂLv;ﬁﬁU 20 mmol/L (W&e 15—

36 mmol/L)

AN 1 Laboratory findings of patients with TB

meningitis
Laboratory median (range)
1. CBC
Hb (gm %) 11.3 (4-14)
Het (%) 34 (12-42 )
WBC (x10°/L) 13,250 (10,500-34,400)
PMN (%) 73 (16-95)

2. CSF findings
Cell (x10°/L)
PMN (%)
Protein (g/L)

204 (28-625)
27 (0-50)
1,480 (240-6,330)
1.30 (0.05-2.72)
0.22 (0.01-0.68)
134 (118-141)
20 (15-36)

Sugar (mmol/L)
Sugar/blood sugar ratio
3. Serum Na (mmol/L)

4. Serum bicarbonate (mmol/L)

WANITINY)

wihannmelasumstsaduwamssnmiiiadnmau
AsU 12 (fiau findiinlsaszuuilszam pjﬂwnéu good out-
come w"sa;jﬂmmmﬁuﬂsﬂa 7918 (3080 31.8) l’QIjI‘lJDEJﬂEle
poor outcome w"‘sacjﬂamﬁﬂﬁim 198 (;aslaz 4.5) loadedia
ﬂmz%'ﬂmaéiu‘[smmmaLLazﬁjﬂmﬁﬁmmﬁmimmum
14 98 (;aslaz 63.6) sjﬂaﬂém’lmjﬁmmﬂmwmﬂashq
%auﬁu 16;1 LLf‘; cerebral palsy, mental retardation, seizure disorder
QJT‘L]?JEI 1 978 § third cranial nerve palsy ?lmxlﬁfll%l‘l.lm‘é%)ﬂ‘i:nlu
ouusn uaannsavalavdainmlu 3 dWeuaain wugthe
AIDS 1 38 Fadedio

taselumsnennsailse
Tasemswennsalsadenanzeaulidzive whanm
ANNFNRUSAUNAMISNE Fam 5T 2 udeenam ez
9N univariate analysis Wutadefifienuuanmaaeniite-
dagmeadalumsnennsailsnasnquitinamsinenlud
Toun vgues Toafl optimal cut-point iarguasnm 4
(p=0.002, sensitivity 86.7%, specificity 85.7%, positive
predictive value 92.8%, negative predictive value 75%) 9282
umLﬁuvl,ﬂyf{aum‘[sqwmmaiunziuﬁﬁmmﬁmwwaum
munimﬁiuﬁmmﬁuﬂinﬁ Teedl optimal cut-point NN
8 U ﬁmwLLmnG{NasiNﬁﬁ'ﬂﬁﬂﬁ'mmqaaa (p=0.01, sen-

sitivity 86.7%, specificity 71.49%, positive predictive value
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86.7%, negative predictive value 71.4%) moderate to se-
vere hydrocephalus before treatment WUluﬂEiN“?;ﬁﬂ’J’mﬁﬂ’lS
IGTQQﬂ’J"I (p=0.02) Wa¥IUIU polymorphonuclear cell lu
nsmmﬁamaqnq'uﬁmsﬁﬁ{whm'w (p=0.05) wennil
$117U white blood cell Tuth ludundsasnauiifanudine
meanasiimnnaniimeniuding aradudadeily
wennsailsala uadslufanuddamesdd (p=0.06) M3

3Lﬂﬁ$ﬁ(§]ﬂ multivariate analysis T,G]EIEL?;I Multiple logistic
regression model ﬂsznawﬁvw mqﬁaﬂniw 41 '«iwmuﬁjﬂw
dulanauinlsamweninaiiunm 8 Ju uaz moderate to se-
vere hydrocephalus before treatment wuﬂﬁﬂﬁﬁwmﬁuﬂﬁﬂ
Tumswennanilsn #a wihsaguasnm 4 i Tasiaaa
Amameauasgedu 22 v dsudunguiluddadedes
(p=0.05)

®1979% 2 Univariate and multivariate analysis of prognostic factors of TB meningitis

Good outcome Poor outcome Univariate Multivariate*
n=7 (%) n=15 (%) p-value OR (95%CI)
1. male 2(28.57) 10(66.67) 0.095
2. age&" (years) 6(1-13) 1.5(0.58-13) 0.019
2.1 age < 4 years 1(14.28) 13(86.70) 0.002 22.16(0.94, 521)
3. body temperature&" ©) 38.6(37.8-39.3) 38.3(37.8-39) 0.559
4. stage at admission 0.672
stage 1 2(28.57) 6(40)
stage 2 3(42.86) 7(46.67)
stage 3 2(28.57) 2(13.33)
5. duration of fever (days) 7(3-21) 10(3-30) 0.085
5.1 duration of fever>8 days 2(28.60) 13(86.70) 0.014 1.75(0.08, 38.69)
6. seizure 2(28.57) 8(53.33) 0.277
7. pulmonary TB 2(28.57) 5(33.33) 0.823
8. BCG scar 3(42.86) 8(53.33) 0.647
9. Mantoux skin test + ve 1(14.29) 7(46.67) 0.141
10. contact TB 4(57.14) 5(33.33) 0.290
11. moderate to severe 2(28.57) 12(80) 0.020 5.78(0.35, 94.19)
hydrocephalus before treatment
12. peripheral WBC&" 17,328 14,876 0.204
(X 10° /L) (10,400-22,400) (10,100-34,400)
13. Het® (%) 34(19.2-42) 32(12-40) 0.571
14. PMN® (%) 84(72-86) 61(16-95) 0.052
15. sodium (mmol/L) 134(124-136) 134(118-143) 0.457
16. Hcof (mmol/L) 20(18-25) 21(15-36) 0.775
17. CSF findings®
cells (X10° /L) 230(28-625) 126(39-265) 0.062
protein (g/L) 1,170(240-3,800) 1,570(290-6,330) 0.522
sugar (mmol/L) 1.44(0.94-2.27) 1.22(0.05-2.72) 0.724
sugar/blood sugar ratio 0.23(0.11-0.28) 0.19(0.01-0.68) 0.724

gmedian (range)

*OR for poor outcome
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#ilw BCG vaccine wum guidmsnmasindsnlulaviingy
aendlsfiony dmdulszmelng manumuvdanannUssans-
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10" Tuszez 10 T ludndsn@mluwy BCG scar
Tonlszanas sasas 90 2l msfnwniiwugihe TBM & BCG
scar ';azlaz 50 ﬁﬂtﬁuﬂ"] Odds ratio a4 BCG scar 1‘1!&51]";8
TBM 1M 0.56 :TMIMUWINNUN BCG scar 1315090
mmt%‘méamﬂﬁm TBM (Population Prevented Fraction)
lasasay 41
Tadamanennsailsalugiheffanuiimsmeaua
waadnagNnTenuil lown mguesnn 4 1 dadulads

saaimluhaemuiinsmesuaufisguia 22 1 Jass
3u loun szeznandulansumnTsanenunamuiiv 8 Su was
N3LAA moderate to severe hydrocephalus before treatment
Fadudiioulsiulasassiuanuguuseadlse finsn
W‘U”J"l seizure, focal neurological deficit, initial clinical staging
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Anwasti mslasuau polymorphonuclear cell lunsusdan
Wax white blood cell Tuthladumdaiudmennsalsadmams
ﬁwuaunjﬂwmﬂﬂiwfﬁumim optimal cut-point tie U
Tymendiinla

maihdaseans g Anvanlameadinlumsihse s
Ts@ 1G;’Ll,ﬂ' %’nm&jﬂmﬁ'ﬁ hydrocephalus Iﬁlﬁﬂﬁzaﬂgﬂ’lw
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vasdtlala uau ssaznmmadnsnluhatiunulszne
12 1oy ﬂ'lﬂ‘g short course therapy Iﬂﬂl’l?L’JEi’lLﬁEN 6 LU
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INH, RIF, PZA, S lu 2 (dauusn uaz INH, RIF Agauasu 6
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Nlawaluuanaan regimen 12 (@oy (2HRZS/10HR)
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£10:22-26 aenglSAmMN WNNAITUUMNTAY

TuBesdanmsms
enaEeENENe wudifumsly Directly observed therapy
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