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ABSTRACT - We studied the incidence and prognosis of acute neurologic complications in 281 children under 
13 years of age with a diagnosis of acute bacterial meningitis. All the patients were examined daily by the same 
group of neurologists, using a standardized neurological examination. Patients with signs of encephalic lesions, 
unsatisfactory response to antibiotics or decreased level of consciousness were submitted to brain computer 
tomography. The overall lethality rate was 20.3% and cases whose causative agent was identified presented a 
higher lethality rate (23.7%) than those in which the agent was not found. The most important neurological 
abnormalities were meningeal signs (88.3%) followed by decreased consciousness (47.7%), irritability (35.2%), 
seizures (22.4%), fontanel bulging (20.6%) and cranial nerve palsy (14.2%). Seizures, cranial nerve palsy and 
the absence of meningeal signs were related to higher rates of lethality. Diminished consciousness, seizures, 
subdural effusion, abscess and hydrocephalus were the most important complications, respectively. We can 
conclude that acute bacterial meningitis continues to be an important health problem in developing countries 
and that public health measures will be necessary to minimize the impact of sequelae and reduce the mortality 
rate in children with that pathology. 
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A l though the use of antibiotics has dramat ical ly changed the mortal i ty of pat ients with pyogenic 

men ing i t i s , m a n a g e m e n t of neuro log ica l compl i ca t ions r ema ins as a s ignif icant p r o b l e m 6 , 7 . Fatal i t ies 

m a y o c c u r in sp i te of a p p r o p r i a t e t r e a t m e n t and m a y be r e l a t ed to ce rebra l e d e m a , vascu l i t i s , 
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Prognóstico de meningite bacteriana em crianças 

RESUMO - Para estudar os fatores prognósticos e incidência de complicações em meningite bacteriana, 281 
crianças (idade abaixo de 13 anos) com quadro clínico e do LCR compatíveis com esse diagnóstico foram 
acompanhadas, durante o internamente), através de ficha de avaliação padrão. Aquelas que apresentaram sinais 
de lesão encefálica, resposta inadequada ao tratamento ou diminuição do nível de consciência, com Glasgow < 
7, foram submetidas a tomografia computadorizada de crânio. A taxa de letalidade global foi 20,3%, sendo 
maior quando o agente etiológico foi identificado (23,7%). As alterações neurológicas mais encontradas foram: 
irritação meníngea, diminuição do nível de consciência, convulsões, irritabilidade, abaulamento de fontanela e 
comprometimento de nervos cranianos. Convulsões, comprometimento de nervos cranianos e ausência de irritação 
meníngea foram associados a maior Ietalidade. Complicações neurológicas ocorreram em 58%, sendo as mais 
frequentes diminuição do nível de consciência (47,7%), convulsões (22,4%), coleção subdural (3,2%), 
abscesso(2,5%) e hidrocefalia(2,5%). Observamos que meningite bacteriana continua sendo problema de saúde 
publica em países em desenvolvimento e que medidas para redução da morbidade e mortalidade desta doença 
são necessárias. 

PALAVRAS-CHAVE: meningite piogênica, meningite bacteriana, septicemia, meningite em crianças. 



t h r o m b o p h l e b i t i s 9 1 " o r a l te ra t ions of ce rebra l vascu la r flow, as has been desc r ibed in l abora to ry 
a n i m a l s 9 , 1 1 . M o s t of the c l inical repor t s on compl i ca t i ons and mor ta l i ty in bacter ia l men ing i t i s h a v e 
been d o n e in d e v e l o p e d c o u n t r i e s 6 " 8 " 1 4 . In Sou th A m e r i c a and Africa, desp i te a con t inued h igh 
inc idence of m e n i n g i t i s 1 3 , there are few reports ana lyz ing aspects of neurological morbidi ty in chi ldren 
wi th a d i agnos i s of p y o g e n i c men ing i t i s . 

For this paper , w e pe r fo rmed a p rospec t ive s tudy in 281 ch i ld ren unde r 13 yea r s of age , in an 
infectious d isease hospi tal in Sa lvador (Nor theas te rn Braz i l ) , in o rder to de t e rmina te acu te neuro log ic 
compl i ca t ions in ch i ld ren wi th p y o g e n i c men ing i t i s . 

METHODS 
The Hospital Couto Maia, a large reference hospital for the treatment of infectious diseases, located in 

Salvador - Bahia, Northeastern Brazil, provides healthcare services to virtually all suspected cases of community 
meningitis in Salvador, excluding neonatal patients. 

From April to December 1993, we studied 281 patients under 13 years of age who fulfilled one of the 
following diagnostic criteria for pyogenic meningitis: 1, positive cerebral spinal fluid (CSF) culture for pyogenic 
bacteria; 2, presence of Gram-negative diplococci in CSF; 3, positive blood cultures for Neisseriae meningitidis 
with CSF cell count over 4 cells/mm 3; 4, CSF cell count of 1000 or more cells/mm3 with more than 50% being 
neutrophils; 5. visualization of Gram stained bacteria in CSF. It was established that the first three criteria 
would identify the causative agent. Infants with a congenital or acquired abnormality of the central nervous 
system(CNS), a prosthetic device inserted into the CNS or previous episodes of bacterial meningitis were excluded. 

On admission every patient underwent anamnesis and a standardized neurologic examination. 
Subsequently, patients were given follow up exams in hospital wards. A CT scanning was performed in patients 
who presented: signs of encephalic lesions, a diminished level of consciousness, less than 7 on the Glasgow 
coma scale, an unsatisfactory response to the proper therapeutic treatment. 

All information was recorded in questionaries filled out by the examiners and entered in a computer file 
created in Fox Pro version 2.5. The data were analyzed with the help of a statistical software program, EPI-
INFO version 5.01b. 

Five children were removed to other health care unities and the lethality was calculated with a 
total of 276 patients. 

RESULTS 

T h e r e w e r e 158 ( 5 6 . 2 % ) ma le s and 123 ( 4 3 . 8 % ) females . E t io log ic agen t s w e r e ident i f ied in 
2 0 8 ( 7 4 % ) cases wi th a p r e d o m i n a n c e of H. influenzae, fo l lowed, respect ive ly , by N. meningitidis 
and S.pneumoniae (Table 1). H. influenzae w a s the p r imary causa t ive agent in ch i ld ren four yea r s of 
a g e or younger . After that age g r o u p , N. meningitides w a s the p r imary e t io log ic agent . S. pneumoniae 
w a s the second in i m p o r t a n c e on ly after the age of n ine . O t h e r agents l ike Citrobactersp.,S. aureus. 
and Klebsiella sp. occu r r ed less f requent ly ( 3 . 2 % ) . T h e e t io log ic d is t r ibut ion in ch i ld ren a g e d 2 
m o n t h s or y o u n g e r w a s very unusua l d u e to t h e l o w n u m b e r of cases in this age g roup . 



T h e overa l l le thal i ty ra te w a s 2 0 . 3 % . T h e ra te w a s h ighe r a m o n g cases wi th ident i f ied agen t s 
( 2 3 . 7 % ) than a m o n g cases wi th unident i f ied agents ( 1 0 . 1 % ) . 

T h e m o s t f requent cl inical a l te ra t ions w e r e fever (97.1 % ) , v o m i t i n g ( 7 7 . 2 % ) and s o m n o l e n c e 
( 5 0 . 2 % ) . Resp i ra to ry infect ions ( 2 4 . 2 % ) , otit is ( 7 .5%) and o ta lg ia ( 6 . 4 % ) w e r e the m o s t impor tan t 
p r e d i s p o s i n g factors . P rev ious use of ant ib io t ics w a s p resen t in 1 7 . 4 % of pa t ien ts . S o m n o l e n c e , 
fever a n d o ta lg ia w e r e p r e d o m i n a t i n g in ou r cases . N o n e of t he se c l in ica l a l t e ra t ions had any 
re la t ionsh ip wi th inc reased lethality. 

T h e m o s t i m p o r t a n t n e u r o l o g i c f i n d i n g s w e r e m e n i n g e a l s i g n s ( 8 8 . 3 % ) , d i m i n i s h e d 
c o n s c i o u s n e s s ( 4 7 . 7 % ) , irr i tabil i ty ( 3 5 . 2 % ) , se izures ( 2 2 . 4 % ) , fontanel bu lg ing ( 2 0 . 6 % ) and crania l 
n e r v e pa lsy ( 1 4 . 2 % ) . 

Se i zu re s , c ran ia l ne rve pa lsy and an absence of m e n i n g e a l s igns w e r e re la ted to a h igher 
mor ta l i ty ra te (Table 2) . 

T h e overa l l compl i ca t i on ra te was 5 8 % (Table 3) wi th the m o s t c o m m o n be ing : l owered 
c o n s c i o u s n e s s ( 4 7 . 7 % ) ; s e i z u r e s ( 2 2 . 4 % ) ; s u b d u r a l e f fus ion ( 3 . 2 % ) ; b r a i n a b s c e s s ( 2 . 5 % ) ; 
h y d r o c e p h a l u s ( 2 . 5 % ) . L e u k o e n c e p h a l o p a t h y (1 .4%) , s t roke ( 1 . 1 % ) , cor t ica l a t rophy (0 .4%) and 
encepha l i t i s ( 0 .4%) w e r e less f requent . In genera l the compl i ca t i ons p r e d o m i n a t e d in ch i ld ren unde r 



o n e yea r of age ( 7 1 % ) . Subdura l effusions and h y d r o c e p h a l u s p r e d o m i n a t e d in y o u n g e r ch i ld ren 
and abscess occu r r ed ma in ly after four years of age . 

S. pneumoniae w a s the e t io logic agent re la ted to the h ighes t compl i ca t i on ra te ( 7 8 . 8 % ) , 
fo l lowed by H. influenzae ( 6 4 % ) , unindent i f ied agen t s (56 .2%) and N. meningitidis ( 4 0 . 3 % ) . O t h e r 
agen t s , as a g r o u p , had a h igh ra te of compl i ca t ions , bu t the n u m b e r of cases is not s ignif icant . T h e 
c o m p l i c a t i o n s in TV. meningitidis pa t ients w e r e l imi ted to r educed consc iousnes s and se izures . M o s t 
abscess and subdural effusions occurred in cases with unidentif ied agents whi le hydrocepha lus ocur red 
main ly in cases w h o s e agen t s w e r e H. influenzae and S. pneumoniae (Table 4 ) . 

DISCUSSION 

In this s tudy w e p r o v i d e e v i d e n c e that p y o g e n i c mening i t i s con t inues to b e o n e of the m o s t 
impor tan t c ause s of neuro log ica l s eque la and mor ta l i ty in ch i ld ren of Bah ia , as has been p rev ious ly 
descr ibed by o ther au thor s ' . W e also s h o w e d that m o r e than half of the 281 pat ients s tudied d e v e l o p e d 
neuro logica l comp l i ca t i ons du r ing the acute p h a s e of d i sease a n d these f indings w e r e m o r e f requents 
in ch i ldren aged o n e y e a r o r less. 

T h e ma in predic t ive factors of lethality were al tered consc iousness and se izures . T h e s e cl inical 
s igns w e r e mos t re la ted to subdura l effusion, h y d r o c e p h a l u s and bra in abscess . In a p r o s p e c t i v e 
clinical s tudy ut i l iz ing an adul t popu la t ion , the mos t impor t an t acu te neuro log ica l c o m p l i c a t i o n 
du r ing bacter ia l men ing i t i s w a s re la ted to cerebra l e d e m a and ce reb rovascu la r i n v o l v e m e n t w h i c h 
w e r e d i agnosed us ing ce rebra l a n g i o g r a p h y and C T scan 9 . A l t h o u g h it w a s not poss ib le to p e r f o r m 
ang iograph ies sys temat ica l ly , ou r c l inical e x p e r i e n c e lead us to be l ieve that cerebra l infarct is less 
impor tan t in ch i ld ren than in adul t s . A s w e h a v e desc r ibed in ou r repor t , on ly three pa t ien ts h a d 
s t roke. A n o t h e r l imi ta t ion of ou r s tudy is that l ong t e rm fol low u p w e r e poss ib le in on ly a few 
pat ients , d u e to the charac te r i s t i cs of ou r hospi ta l . 

Subdura l effusion a n d h y d r o c e p h a l u s w e r e m o r e c o m u m in pa t ients unde r o n e y e a r o f a g e . 
Bra in abscesses occu r r ed in s even pa t ien ts ; f ive pa t ients w e r e ove r four years of age , o n e pa t ien t 
were 8 m o n t h s o ld and the o ther 9 m o n t h s old . W e w e r e not ab le to find any r ea sonab le exp l ana t i on 
for the f requency of subdural effusion in chi ldren wi th meningi t i s . In ou r opinion, insufficient d r a inage 
of CSF , v ia the a r achno id villi ce l l s , a c o m m o n compl i ca t i on in cases of bacter ia l m e n i n g i t i s 1 1 1 4 , is 
m o r e preva len t in chi ldren , wh ich favors the d e v e l o p m e n t of subdura l co l lec t ions . In ch i ldren , m a i n l y 



in those u n d e r o n e yea r of age , a d i agnos i s of C N S c o m p l i c a t i o n s is ob t a ined on ly if there is an 
e x p e r i e n c e d t e a m fo l lowing the pa t i en t s d a y after day. W e o b s e r v e d that the major i ty of C N S 
c o m p l i c a t i o n s occu r r ed wi th in the first days of admis s ion and, for all a g e g r o u p s , S. pneumoniae 
w a s re l a t ed to the h ighes t le thal i ty a n d c o m p l i c a t i o n ra tes . H o w e v e r , th is o b s e r v a t i o n m a y b e 
u n d e r s t i m a t e d b e c a u s e w e d id no t h a v e the oppor tun i ty to record hea r ing i m p a i r m e n t in o u r g r o u p of 
pa t i en t s , w h i c h has been s h o w n to b e o n e of the mos t impor t an t seque la in cases of men ing i t i s , 
m a i n l y in pa t ien ts wi th S. pneumoniae men ing i t i s . N. meningitidis w a s re la ted to f ewer seque la and 
a l ower morta l i ty rate, as s h o w n in Table 4 . In s o m e pat ients subdural effusion and/or abscess occupied 
g rea t e x t e n s i o n s of the bra in . H o w e v e r , surgical p r o c e d u r e s w e r e not neces sa ry in any bu t t w o of ou r 
pa t ien ts wi th bra in abscess . O n e pat ient d ied five d a y s after surgery. S. aureus a ccoun ted for 5 
( 1 . 8 % ) of the cases of bacter ia l men ing i t i s in ou r popu la t ion , but , con t ra ry to o the r p u b l i c a t i o n s 1 2 , 
on ly t w o pat ients ( 4 0 . 0 % ) died. O f the pat ients wi th S. aureus men ing i t i s , o n e had a soft t i ssue 
absces s and ano the r had endocard i t i s d u e to r h e u m a t i c fever. 

T h e mos t impor tan t predict ive factors for death w e r e se izures , cranial nerve palsies and absence 
of m e n i n g e a l s igns . W e be l i eve that se izures cou ld be re la ted to cor t ica l h y p o x i a and /o r i schemia , 
usua l ly o b s e r v e d in pa t ien ts wi th bacter ia l men ing i t i s , as desc r ibed e l s e w h e r e 6 . 

A l though w e could not find statistical significance to associate decreased consc iousness level to 
increased lethality, there is an important tendency to establish this associat ion in our g roup of patients. 

A re t rospec t ive study, car r ied ou t at the s a m e hospi ta l f rom 1973 to 1982 ' , ana lyzed 4 1 0 0 
a d m i s s i o n s for men ing i t i s . O f these cases , ch i ld ren unde r 15 yea r s of age a c c o u n t e d for 7 9 %. Th i s 
s tudy revea led an overa l l c a se fatality ra te of 33 % , wi th 5 0 % of dea ths occu r r i ng wi th in 4 8 hou r s of 
admis s ion . A l t h o u g h the au thors obse rved that the overa l l case fatali ty ra te w a s lowes t in pa t ients 
f rom 2 to 15 years of age , there w a s a lower mor ta l i ty rate in all the a g e g r o u p s w h e n w e c o m p a r e d 
bo th popu la t ions . H o w e v e r , a majori ty of pat ients con t inues to d ie wi th in 4 8 hou r s of hospi ta l iza t ion. 
It is poss ib le that bet ter m a n a g e m e n t of the compl i ca t i ons and the ear l ier u se of p roper ant ib io t ics 
c o u l d be re la ted to the dec reased mor ta l i ty ra te obse rved in ou r cases . In trial s tud ies in ch i ld ren wi th 
bacter ia l mening i t i s , d e x a m e t h a s o n e has been s h o w n to r educe men ingea l in f l ammat ion and i m p r o v e 
the o u t c o m e of disease 4 - 5 - 7 ' 8 . Cor t icos tero ids have been ut i l ized sys temat ica l ly as an addi t ional therapy 
in ch i ld ren wi th bacter ia l men ing i t i s admi t t ed to ou r hospi ta l . H o w e v e r , at the p resen t t ime , it is not 
poss ib l e to es tabl ish the t rue impac t of cor t icos tero ids in ou r popu la t ion . 
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