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Abstract. During the period Jaunuary 1982 to December 2001 (20 years), a retrospective study in
patients 15 years or older with acute bacterial meningitis who were admitted to Songklanagarind
Hospital was carried out. There were 180 episodesin 161 cases of acute bacterial meningitis with an
increasing incidence of disease during the study. Fifty-nine percent of episodes were nosocomial
infection. The classic triad of acute bacterial meningitis was found in 54% of cases. The most com-
mon pathogen was Streptococcus pneumoniae (11.7%) in which 19% of these strain were penicillin-
resistant. Gram-negative bacilli were common organismsin nosocomial meningitis (32.1%). Twenty-
five patients died from meningitiswith amortality rate of 15.5%. Risk factorsfor mortality older age
were than 60 years, HIV infection, impaired mental status and shock .

INTRODUCTION

Acute bacterial meningitis still has a high
morbidity and mortality. In many previous stud-
ies, mortality rates were 20-27% (Durand et al,
1993; Sigurdardottir et al, 1997; Chotmongkol
and Techoruangwiwat, 2000; Tang et al,1999;
Hussein and Shafran, 2000) but increased to 40-
50% in older adults (Gorse et al, 2000; Choi,
2001).

Epidemiological data of baterial meningitis
in signs, symptoms, predisposing factors, micro-
organisms, and risk factorsfor death vary withtime,
geography, and patient age. Streptococcus
pneumoniaeisthe most common causative organ-
ismin community-acquired bacterial meningitisin
all studies (Durand et al, 1993; Sigurdardottir et
al,1997; Tang et al, 1999; Chotmongkol and
Techoruangwiwat, 2000; Hussein and Shafran,
2000). During the past three decades, penicillin-
resistant Streptococcus pneumoniae (PRSP) has
been rapidly increasing in many parts of the
world. Data from ANSORP study revealed PRSP
in 16.7% from CSF specimens (Song et al, 1999).
In the United States, 36% of cases of pneumococ-
cal meningitis were caused by PRSP and high re-
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sistance was found in 14% of cases (Schuchat et
al, 1997). Theincreasing incidence of nosocomial
bacterial meningitisisassociated with an increase
in neurosurgery and neurointervention (Tang et al,
1999). The most common nosocomial pathogens
are gram-negative bacilli, Saphylococcus aureus
and coagulase-negative staphylococci (Durand et
al, 1993; Tang et al, 1999). The mortality rate in
nosocomia meningitis is about 35% higher than
in community-acquired meningitis (Durand et al,
1993).

In Thailand, there have been a few reports
of acute bacterial meningitis (Chotpitayasunondh,
1994; Chotmongkol and Techoruangwiwat,
2000). However, there have been no data about
community-acquired and nosocomial bacterial
meningitis in adults. The purpose of this study
was to compare clinical manifestations, predis-
posing factors, etiologic microorganisms and
mortality ratesin community-acquired and noso-
comial bacterial meningitis; evaluaterisk factors
for death in acute bacterial meningitis and exam-
ine the incidence of PRSP meningitis.

MATERIALSAND METHODS

We reviewed the medical records of al pa
tients, 15 yearsof age or older, in whom acute bac-
terid meningitiswasdiagnosed at Songklanagarind
Hospital from January 1,1982 to December 31,
2001.
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Thediagnosis of community-acquired bacte-
rial meningitis was based on acompatible clinical
picture, such asfever, headache, neck stiffnessand
impiared mental status plus one of the following
(Duran et al, 1993; Sigurdardottir et al, 1997,
Hussein and Shafran, 2000) : (1) positive cere-
brospinal fluid (CSF) culture, (2) positive blood
culture, positive CSF Gram stain and/or CSF anti-
gen test, or (3) CSF neutrophilic pleocytosis de-
fined as absolute neutrophils = 100 cellsymm? or
= 50 cellsmm?® in an immunocompromized host
with a decreased glucose level, and an increased
protein concentration despite anegative culture of
the CSF and blood, where the results of the CSF
Gram stain and antigen were negative. Infection
was considered nosocomial if the diagnosis was
made after more than 48 hours of hospitalization
or within one week of discharge from the hospital
(Garner et al, 1988; Durand et al, 1993). Coagu-
lase-negative staphylococci isolated from CSF was
considered asan etiologic agent only if it wasfound
repestedly or if it was cultured from the tip of an
indwelling neurological device.

Viral, fungal, mycobacterial, and drug in-
duced meningitiswere excluded. Suspected cases
subsequently proven to be secondary to intracra-
nial or epidural abscess were also excluded.

Definition of clinical feature in this study:
seizure was classified as meningitis only when it
occurred within 24 hours of admission or with the
diagnosis of meningitis. Focal neurological defi-
citsand cranial nerve palsy wereclassified asmen-
ingitis related only if it was not due to a preexist-
ing illness. Shock was defined asablood pressure
below 90/60 mmHg, or aurine output of lessthan
20 cc/hour or where avasopressor was needed for
more than 4 hourswhen the event occurred within
24 hoursof admission or with thediagnosisof men-
ingitis. Immunocompromized hosts were defined
as patients with HIV infection or patients who ei-
ther used predni solone more than 30 mg/day for at
least 2 weeks or immunosuppression within 1
month prior to admission with adiagnosis of men-
ingitis. Mortality wasclassified asameningitisre-
lated if death was due to meningitis or its compli-
cations, but not if it was due to a preexisting seri-
ousillnessafter biological cureand clinical recov-
ery from meningitis.

Statistical analysis used the chi-square,
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Fisher’'sexact test and logistic regression models
to determinethe clinical characteristic, mortality
rate and risk factorsfor mortality with acute bac-
terial meningitis.

RESULTS

There were 180 episodes of acute bacterial
meningitis occurred in 161 patients over the 20
years period 1982-2001. One hundred forty-five
patients (90%) had a single episode of meningi-
tis, 16 patients (10%) had more than one episode
of acute bacterial meningitis, 74 episodes (41.1%)
were community-acquired meningitis and noso-
comial meningitis occured in 106 episodes
(58.9%). There were 114 (71.2%) men and 46
(28.8%) women with aged 15 to 80 years (mean
+ SD, 40.6+ 17.4 years).

The incidence of acute bacterial meningitis
was significantly higher in the last 10 years of
the study. There were 37 episodes from 1982 to
1991 and 143 episodes from1992 to 2001
(p=0.006) (Fig 1).

Clinical manifestations

The classic triad of symptoms (fever, neck
stiffness, and impaired mental status) was present
in 62.5% and 44.8% of episodes of community-
acquired and nosocomial bacterial meningitis (av-
erage 54% in all episodes), respectively, but all
had at least one of these findings. Fifty-two epi-
sodes (70.3%) of community-acquired meningi-
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Fig 1-Incidence of acute bacterial meningitisin adults
from 1982-2001.
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tishad achangein mental status, of whom 3 epi-
sodes had coma and did not respond to stimuli.
The patients with community-acquired meningi-
tishad clinical symptoms of headache, focal neu-
rological deficits, cranial nerve palsys, and vom-
iting more often than patients with nosocomial
bacterial meningitis (Table 1). Seizure occurred
in 8.9% of episodes of meningitis, which were
focal in 6.3%, generalized in 81.3% and not char-
acterized in 12.5%.

Focal neurological deficitsoccurred only in
4 patients with community acquired meningitis.
Onehad left hemiplegiaand aCT scan of thebrain
revealed a hypodense lesion in the frontoparietal
lobe. One had left hemiplegia and hemiparesis
grade |, with anormal CT scan of the brain. An-
other had cerebellar signs. Focal neurological
deficits persisted until discharge in all patients.

Five patientswith community-acquired men-
ingitis had cranial nerve palsy. Two patients had
facial nerve palsy; one had CN 3,4,6 palsy sus-
pected of having a cavernous sinusthrombophle-
bitis; one had facial palsy and deafness; and 2
had only deafness. In 2 patients with deafness,
the meningitis were caused by beta-hemolytic
Streptococcus group A.

Predisposing factors
Thefrequency of 14 predisposing factorsfor

acute bacterial meningitis are shown in Table 2.
In community-acquired meningitis, the frequency

of alcoholism, chronic otitis media, and HIV in-
fection were significantly higher than in patients
with nosocomia meningitis. Neurosurgery and
neurointervention were significantly higher in
patients with nosocomial infection.

Neurosurgery performed in nosocomial
meningitis patientsincluded craniotomy with clot
removal (15.1%), craniotomy with tumor removal
(14.2%), craniotomy with aneurysm clipping
(8.5%), craniotomy with repair of dura(1.9%) and
other surgery (7.6%). Neurointervention proce-
dures done in nosocomia meningitis patients
were classified as ventriculostomy (25.5%), VP
shunt (14.2%), lumbar drainage (1.9%), and ICP
monitoring (0.9%). A VP shunt procedure was
done in only one was community-acquired men-
ingitis patient.

Cerebrospinal fluid findings

CSF samples were available from lumbar
puncturein 142 episodes (79%), ventricul ostomy
(12.8%), VP shunt (2.2%), lumbar drainage
(1.7%), and other (4.4%). The opening pressure
was recorded in 78 episodes (55%) with range
from 4-60 cmH,O (mean 24.7 cmH,0O). The re-
maining CSF parameters are outlined in Table 3.
Ninety-seven percent of CSF samples had more
than 100 WBC/mm?3 (mean 4,442+216 cells/
mmq). Sixty-three point eight percent of samples
displayed aneutrophil predominance of morethan
80% (mean 82+17%). CSF bacterial antigen was

Tablel
Clinical manifestations of acute bacterial meningitis.

Clinical Community-acquired Nosocomial

meningitis meningitis p-vaue

Episodes (%)
Fever 72/74 (97.3) 105/106 (99.1) 0.364
Headache 60/66 (90.9) 49/64 (76.6) 0.026
Impaired mental status 52/74 (70.3) 75/105 (71.4) 0.876
Neck stiffness 65/72 (90.3) 50/59 (84.8) 0.336
Seizure 8/73 (10.9) 8/106 (7.6) 0.432
Focal neurological deficit 4/69 (5.8) 0/106 (0) 0.036
Cranial nerve palsy 5/73 (6.9) 1/100 (1) 0.038
Papilledema 2/49 (4.1) 1/31 (3.2) 0.844
Vomiting 32/60 (53.3) 21/82 (25.6) 0.001
Shock 4/74 (5.4) 2/106 (1.9) 0.190
888 Vol 35 No. 4 December 2004
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Table 2
Predisposing factorsin acute bacterial meningitis.
Factors Community-acquired meningitis Nosocomia meningitis p-value
74 episodes (%) 106 episodes (%)

Diabetes mellitus 8/74 (10.8) 7/106 (6.6) 0.315
Alcoholism 9/67 (13.4) 375 (4) 0.044
Cirrhosis 3/24 (12.5) 2/30 (6.7) 0.462
Acute otitis media 2/146 (4.4) 44 (2.3) 0.584
Chronic otitis media 5/46 (10.9) 0/42 (0) 0.028
Sinusitis 125 (4) 4/30 (13.3) 0.231
CSF leakage 14/74 (18.9) 24/105 (22.9) 0.562
Post-neurosurgery 74 (1.4) 50/106 (47.2) 0.000
Post-neurointervention 8/74 (10.8) 45/106 (42.5) 0.000
Immunocompromized 5/74 (6.8) 5/105 (4.8) 0.567
HIV infection 8/38 (21.1) 0/86 (0) 0.000
Malignancy 974 (12.2) 14/106 (13.2) 0.836
Pneumonia 4/74 (5.4) 12/106 (11.3) 0.170
Head injury 13/74 (20.3) 33/106 (31.1) 0.259

During 1 month 6/74 (8.1) 19/106 (17.9) 0.169

More than 1 month 7174 (12.2) 14/106 (13.2) 0.836
None of 14 factors 18/74 (24.3) 7/106 (6.6) 0.001

Table 3

performed in 22 episodes. There were only two
positive results, one S. pneumoniae antigen (1 of
16 samples) and one Haemophilus inluenzae an-

Initial cerebrospinal fluid analysisin acute
bacterial meningitis.

CSF finding Community- Nosocomial tigen (1 of 6 samples).
acquired ~ — meningitis Blood culture was positive in patients with
meningitis (%) (%) community-acquired meningitis significantly

Opening pressure (cmH,0) more than patients with nosocomial meningitis
0-18 32 322 (45.7% vs 17.7%, p=0.006).

19-30 a4 50 : . S
30 24 178 Bacteriological findings '

White blood cell (cells/mm?) Sreptpcoccus pneumon! aewasthemost com-
0-100 41 1.9 mon organism overall (causing 11.7% of the 180
101-5,000 75.3 78.1 episodes). Therelative frequency of the causative
5,001-10,000 13.7 6.7 organism in acute bacterial meningitisisshownin
>10,000 6.9 13.3 Table 4. In the community-acquired meningitis

PMN (%) group the three most common organisms were S
20-80 42.5 3L7 pneumoniae (20.3%), Streptococcus spp (20.3%)
>80 575 68.3 and Klebsiella pneumoniae (12.2%). There was

Protein (mg/d) onecaseof H. influenzae meningitisbut Neisseria
0-50 28 29 meningitidisand Listeria monocytogeneswere not
51-200 225 385 s .

201-500 165 452 fpund |n'th|'s.study. Iq contrast, nosocomial bacte-
>500 28.2 135 ria men|ng|t|§ 34 epl'sgd& (32.1%) were caused

Glucose <40 mg% 716 65.7 by gram-negative bacilli and the most common or-

CSF/blood glucose<0.4  86.3 76.2 ganisms in this group were Acinetobacter spp

CSF culture positive 60.3 60.6 (10.4%), K. pneumoniae (8.3%) and coagulse-

CSF Gram stain positive 46 40 negative staphylococcus (8.3%).

Hemoculture positive 457 17.7

There were four episodes (19%) caused by
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Table4
Microorganisms causing acute bacterial
meningitis.

Organism Community- Nosocomial

acquired  meningitis

meningitis  (episodes)

(episodes)
S pneumoniae 17 4
B-Streptococcus gr A 4 0
a-Streptococcus not gr D 3 3
Enterococcus 3 3
Other Streptococcus® 5 3
S aureus 4 8
Coagul ase-negative

Saphylococcus 2 9
K. pneumoniae 9 9
P. aeruginosa 1 8
Acinetobacter spp 0 1
Salmonella 2 0
H. influenzae 1 0
Other gram-negative bacilli® 5 6
Other gram-positive* 0 2
Mixed bacterial spp 0 3
Culture negative 18 37
Total 74 106

aOther Streptococcus. B-Sreptococcus not gr A,B,D
(1/1), Microaerophilic streptococci (2/0), GammaStrep-
tococcusnot gr D and Streptococcus gr B (1/0), a-Strep-
tococcus not pneumoniae (1/0) and a.-Sreptococcus
group D not enterococci (0/1).

®Other gram-negative bacilli: E. coli (1/1), Enterobacter
(2/2), Citrobacter (1/2), Providencia (0/1), unidentify
(V/0).

“Mixed bacteria spp: Proteusmirabilis+ K. pneumoniae,
a-Sreptococcus group D not enterococci + Salmonella
or B, and S. epidermidis + Enterobacter (0/1)

dOther gram-positive: Bacillus and unidentify (0/1).

penicillin-resistant S. pneumoniae (PRSP) and 3
episodes were community-acquired meningitis.
All episodes occurred in the last 5 years of study.
Highly penicillin-resistant S. pneumoniae was
found in 2 episodes (one had penicillin MIC = 2
ug/ml, cefotaxime MIC 0.5 ug/ml and another
had penicillin MIC 8 ug/ml, cefotaxime MIC 2
ug/mi).

In community-acquired S. aureus meningi-
tis, all were caused by methicillin-sensitive S
aureus (MSSA). In contrast, methicillin-resistant
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Table5
Multivariate analysis of risk factor of mortality.
Factors Odds  95% p-value
ratio Cl
Ageolder than60year 4 14-11.7 0.014

Impaired mental status 5.3 1.1-26.4  0.017
HIV infection 159 26-26.2 0.003
Shock 13.7 21-91.1 0.006

S aureus (MRSA) was the cause of all episodes
of nosocomial S. aureus meningitis. All cases of
MRSA meningitis had neurosurgery or
neurointervention performed before.

Overall, one third of acute bacterial menin-
gitis of presumed bacterial etiology were culture
negative. Therewere no differencesbetween com-
munity-acquired and nosocomial bacterial men-
ingitis.

Mortality

Twenty-five patients died from bacterial
meningitis, causing an overall mortality rate of
15.5%. The mortality rate was not significantly
different between patients with community-ac-
quired and nosocomial meningitis (14.9% vs
13.2%, p=0.752).

According to the univariate analysis, nine
factorswere associated with asignificantly higher
overall mortality rate among patients with acute
bacterial meningitis. an age older than 60 years
(p=0.015), impaired mental status (p=0.012), sei-
zure (p=0.004), CSF leakage (p=0.005), shock
(p<0.0005), papilledema (p=0.011), HIV infec-
tion (p=0.001), bacteremia (p=0.038), and S.
aureus meningitis (p=0.044). After multivariated
analysishy logistic regression model, only an age
older than 60 years, HIV infection, impaird men-
tal status, and shock still significantly increased
the mortality rate (Table 5).

DISCUSSION

Acute bacterial meningitis remain a major
cause of death andlong term neurol ogica sequelae.
Inour study, themean annual incidence of the cases
was 9 episodes per year. This incidence had in-
creased significantly throughout the time of the
study. It isdifficult to comparethisincidence with
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theresultsof other studiesbecause of thevariation
in hospitalsand inclusion criteriain the studies. In
previous studies, such as reported by Massachu-
setts General Hospital, theincidence of acute bac-
terial meningitiswas 19 episodes per year (Durand
etal, 1993).In contrast, theincidencereported from
Iceland in community acquired meningitis was 6
casesper year (Sigurdardottir et al, 1997). Thema-
jority of episodes of acute bacterial meningitisin
our study were nosocomial meningitis (58.9%),
while a previous study reported a nosocomial in-
fection rate of about 13% (Hussein and Shafran,
2000). Thissignificant discrepancy islikely attrib-
utable to the inclusion of neurological patientsin
this study.

The vast mgjority of our patients presented
with fever and neck stiffness, but only 54% had
theclassic clinical triad. Thisfinding was compat-
iblewith previous studieswhere classic symptoms
were reported to range from 33-66% (Durand et
al, 1993; Sigurdardottir et al, 1997). Seizure, in
our series, was documented in only 8.9%, which
was lower than the rate reported in other studies
(10-23%) (Durand et al, 1993; Sigurdardottir et
al, 1997; Tang et al, 1999; Chotmongkol and
Techoruangwiwat, 2000; Hussein and Shafran,
2000) due to the definition of seizure. Similarly,
focal neurological deficit and cranial nerve palsy
were found less in our study because these were
classified as meningitis related, rather than due to
apreexisting illness.

S pneumoniae was the most common organ-
ism to cause bacterial meningitis in our study, as
in previous reports (Durand et al, 1993;
Sigurdardottir et al, 1997; Aroni et al 1998; Tang
et al, 1999; Chotmongkol and Techoruangwiwat,
2000; Hussein and Shafran, 2000). The prevalence
of PRSP and highly PRSP in our study (19% and
9.5%, respectively) were lower than the rates, of
36% and 14% of bacterial meningitisinthe United
States (Schuchat et al, 1997). However, the inci-
dence of PRSP increased during thelast 5 years of
our study. We should be concerned about PRSP
being an increasing cases of miningitis. In this
study, there was no cases of N. meningitidisor L.
monocytogenes infections, which were common
etiologic organismsin other reports (Durand et al,
1993; Hussein and Shafran, 2000).

Not all cases of suspected bacterial meningi-
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tisyielded an identifiable pathogen from the CSF
or blood culture. In our study, 30.6% were culture
negative. This value was higher than the rate ob-
served in both the Massachusetts (Durand et al,
1993) and Scandinavian (Sigurdardottir et al, 1997)
reviews (15% and 11%, respectively).

Themortality ratefrom our study was 15.5%,
which is lower than the rates in previous reports
(18-34%) (Durand et al, 1993; Sigurdardottir et
al, 1997; Tang et al, 1999; Chotmongkol and
Techoruangwiwat, 2000; Hussein and Shafran,
2000). It ispossiblethat mortality in our study was
classified as meningitis related, but not due to to-
tal in-hospital mortality. In previous studies, asin
ours, older age, impaired mental status, and shock
on the first day correlate with a poor outcome in
patients with meningitis. Other risk factors for
death were observed in some studies, notably, dia-
betesmellitus, seizures, bacteremia, gram-negeative
bacilli meningitis, CSF WBC more than 5,000
cellymm? (Durand et al, 1993; Aronin et al, 1998;
Tang et al,1999), but were not significant corre-
lated with morality in our study.

A limitation of our study was that we were
unableto collect al theimportant clinical data, be-
causeit was aretrospective study. There are many
different risk factors for death for community-
acquried and nosocomial meningitis which differ
between the two groups. Further study is needed
to evaluate this.

Over the two decades of the study, the mor-
tality rate decreased; but not significantly. Thismay
be due to the use of new antibiotics, such asthird
generation cephalosporins, beta lactam-beta
lactamase inhibitors, carbapenem, and vancomy-
cin to replace penicillinfampicillin and chloram-
phenicol. The introduction of new antimicrobial
agents has not markedly decreased the mortality
rate among adults with acute bacterial meningitis.
Further progressinimproving the outcome of men-
ingitis may result from newer developmentsinthe
management of meningeal infection, such as the
reduction of the inflammatory process, and
cytokinesin the cerebrospinal fluid by corticoster-
oids, cytokine antagonists and/or monoclona an-
tibodies to adhesion glycoprotein, which may de-
crease mortality and morbidity in acute bacteria
meningitis(Toumanen et al, 1989; Quagliarelloand
Scheld, 1992; Gans and van de Beek, 2002). The

891




SouTHEAST AsiaN J TrRop MEeD PusLic HEALTH

role of adjunctive corticosteroids in acute bacte-
rial meningitis in adults remains conterversial
(Spach and Jackson, 1995; Quagliarello and
Scheld, 1997; Phillips and Simor, 1998; Rose,
2000; Chowdhury and Tunkel, 2000), although a
new prospective randomized control trial of dex-
amethasone in adults with bacterial meningitis
shows that early, short course treatments improve
the outcome and decrease mortality, especialy in
pneumococca meningitis, and does not increase
therisk of gastrointestinal bleeding (Gansand van
de Beek, 2002).

At present, early diagnosis, early appropri-
ate empirical antibiotics, early recognition and
treatment of complications of bacterial meningi-
tis are still the main recommendations for the
treatment of acute bacterial meningitis.

In conclusion, thisisthefirst study of com-
munity-acquried and nosocomial bacterial men-
ingitisin adultsin Thailand. It shows an increas-
ing incidence of bacterial meningitis, especially
nosocomial infection and an increasing incidence
of PRSP meningitis.
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