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RISK FACTORS FOR COMPLICATIONS IN BACTERIAL MENINGITIS

LADELLE ). TAM, M.D.*, MA. AMPARO AGRAVA. M.1D.¥, JOSE ROBLES. M.D.*

Abstract

Objeciive: The objective of this study is to determine if
the lollowing factors: age at diagnosis, sex, duration of
symptoms before treatment, previous antibiotic therapy,
signs and symptoms, CSF picture, etiology, peripheral
WEC count and blood culture are correlated with the
development of complications in bacterial meningitis.
Methods: A retrospective study of 90 patients with
bacterial meningitis was performed. These patients were
divided into group A, uncomplicated bacterial meningitis
and group B, complicated bacterial meningitis. In the
phase | analysis, both groups were compared as (o the
different clinical and laboratory features mentioned. In
the phase 11 analysis, the patients in group B were
categorized into group Bl (patients with subdural
ellusion/empyema, brain abscess, cerebral infarction),
oroup B2 (patients with hydrocephalus, group B3
{paticnts with combination of B1 and B2). These three
groups were compared as to the different clinical
laboratory features in bacterial meningitis.

Resides: Patients with bacterial meningitis are likely to
develop complications with lenger duration of illness
before dingnosis, previous antibiotic therapy before
admission and bulging fontanelle, It is shown also that
in patients with complicated bacterial mewingitis, those
with seizures and a CSF: seram glucose ratio of less than
0.20 have an increased risk of having hyvdrocephalus as
a complication.

Recommendations: Clinicians should anticipate
complications in paticnts with a history of longer duration
of illness before diagnosis, previous antibiotic therapy and
bulging fontanelle by doing neuroimaging studics on this
set of patients. In the absence of neuroimaging studies,
one can refer these patients to a tertiary care center for
anticipatory care. A prospective study should be done to
corroborate the vesults of this study.

INTRODUCTION

Bacterial meningitis is one of the most
potentially serious infections in infants and  older
children, Despile extensive knowledge on the
diagnosis and management of this discase. this remains
a signilicant problem in health care.

One demanding aspect ol this disease is its high
risk for acute complications and chronic morbidity.
During treatment of bacterial meningitis, a clinician is
faced with possible complications. which include
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development of subdural effusion or empyvema.
cerebral infarction, brain abscess, ventriculitis and
hydrocephalus. Adding to this list, he may encounter
syslemic complications such as electrolyte and fuid
imbalance. e may also be faced with debilitating
neurologic sequelae, which include sensorineural
hearing loss, motor abnormalitics, speech delav and
learning difliculties.

Inan effort to control these complications. there
have been studies that look into the different risk factors
that are associated with these complications,

In 1985, Louis Weinstein observed that there
are complications found to be frequent in the certain
etiologic agents [or meningitis.
preumoniae meningitis is associated with subdural

Strepiococens

empyema, hemiplegia, cercbral venous thrombaosis,
ventriculitis and hydrocephalus.  H. influenzae
meningitis is associated with deafiess and coma or
seizures early in the course of infection.  Sterile
subdural effusion, is also a common complication
which is relatively not seen in other bacterial infections.

Snedeker, .. etal in 1990 observed that young
age. rapid onset of illness. low peripheral white blood
cell count. inereasing heard circumierence and high
levels of cerebrospinal protein and bacterial antigen
in children aged 1-18 months are associated with
subdural effussion. However, it has also been observed
that there is no greater incidence of seizures, hearing
loss, neurelogic deficits and developmental delay on
long-term [ollow-up,

I the study ol Letson, GW ol Alaska native
infants in 1992, H. influenzae meningitis results in 7'%
ol patients having hvdrocephalus as a complication
and 29% having motor abnormalities, This study also
revealed a unique set of predictors for sequelae in
Alaska native inlants. These are seizures at admission,
elucose levels in CSF of less than 1.1 mmol/]. and
male gender with a significant predictive interaction
between male gender and aze less than 6 months al
admission. On further review ol herature, Chang in
1997 showed that patients with bacterial meningitis
who developed complications requiring neurosurgical
intervention (subdural empyema, brain abscess and
hyvdrocephalus) have a history of inadeguate treatment
and longer duration ol illness before diagnosis.
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In the local setting. studies that look into ¢linical
and laboratory features of patients that may be risk
factors for the development of complications ot bacterial
meningitis are lacking. The identification of these risk
factors may provide vital information in the prevention
of debilitating complications and decreasing morbidity
and mortality of this disease entity.

OBJECTIVES
General: Toidentify risk factors tor the development
ol complications in bacterial meningitis

Specific:

1. Todetermine if the age at diagnosis. sex, duration
of symptoms before treatment and previous
antibiotic therapy influence the risk for
development of complications in bacierial

meningitis.

2. Todetermine the signs and svmptoms in bacterial
meningitis  which  are  associated  with
complications ol this discase.

3. To determine the CSF picture (WBC count.

protein, sugar and CSF: serum glucose ratio) and
the specific etiology of bacterial meningitis by
culture or phadebact that are likely associated with
development of complications.

4. Todetermine the peripheral WBC count and blood
culture that are likely associated with the
development of complications.

30 Todeterming it the mentioned clinical and laboratory
data correlate with the development of a specilic
complication in complicated bacterial meningitis.

Subjects and Methods:

One hundred forty-one ( 14 1) records of patients
with discharged diagnosis ol bacterial meningiltis.
uncomplicated or complicated, admitted at Philippine
Children’s Medical Center tfrom January 1994-
December 1999 were reviewed.

The diagnosis of bacterial meningitis was based on

the following:

I. Positive history and physical examination
attributable wo bacterial meningitis such as fever,
convulsions, poor feeding. increased sleeping time
or decreased activity., nuchal rigidity. positive
Brudzinski or Kemnig sign. focal neurologic signs
and evidences of increased intracranial pressure:

2. WBC count of at least 1,000 cells/mm? or | x 1071
with poly morphonuclear and CSEF sugar less than
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40 mg/dl or less than 2.2 mmol/L and CSF: serum
glucose ratio of less than 040, protein of more
than 30 mg/dl or (0.3 g/1" with positive or negative
culture or Phadebact.

The following patients were not included in the study:
1. Patients who had no cranial ultrasound

2. Patients with normal CSF results and the diagnosis
were only based on erimial altrasound tindings
Yatients 0-28 davs old

4. Patiems whose CSIFanaly ses were done after moie

L

than three days of antibiotics administered from
the time of admission.

Out of 141 patients, only Y0 patients were
included for analvsis. Twenmy (20) patients had no
cranial ultrasound done. Twentv-three (23) patients
had their lumbar puncture done more than three days
alter intravenous antibiotic treatment from the time of
admission.  The lumbar puncture results of these
patients may be normal or may not anvmaore be
retlective of the values that may be associated with
increased risk ol development of complications. The
choice for the specified period of time ol 5 davs was
based on the study that showed that intravenous
antibiotics used for 2 to 3 dayvs prior to lumbar puncture
did not cither the CSF cell count or protein or elucose
concentrations.”  Furthermore, Conly. JM in TYS3
observed that only 30% of patients had elevated WBC
count after a standard 7 - 10 H0-day course ol antibiotic
therapy.'' Five (5) of the 141 patients were within the
0-28 days age ringe. Two (2) of the patients died of
Disseminated Intravascular Coagulation secondarny 1o
septic Shock with eranial ultrasound Hinding or
meningitic changes and hydrpeephalus, Because ol
the patients” instability. Tumbar puncture was not Jdone,
One (1) patient was diagnosed to have mived bacterial
meningitis (Bacterial and T meningitis),

The following features in the remaining 90 patients
were noted:

I, Sex

2. Ageat Diagnosis

3. Histor

e Duration of svinptoms betore dingnosis

Fever
Poor feeding
lrritability
Increased sleeping time
Decreased activiny
Seizures
Previous antibiotic administration
{intravenous or oral)
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4. Physical Examination
¢ Decreased sensorium
Nuchal rigidity
Kernig sign
Brudzinski sign
Bulging fontanelles
Widening of sutures
Hypertenstion
Bradycardia
Apnea
Focal neurologic defictis
Papilledema
3. O8I picture
 WBC count
s Sugar
¢ CSF: Serum glucose ratio
¢ Protein
Culture/Phadebact

& @ % & & # & & & @

6. CBC
+ WDBC count
7. Blood Culture
The cranial ultrasound result (during the course
of acute illness or during confinement) was also noted.
I the patients had cranial ultrasound findings
ol subdural etfusion/empyesema. brain abscess,
infarct and communicating hydrocephalus, the
patients were classitied under group B. complicated
meningitis. I the patients had cranial ultrasound
findings of meningitic changes . normal or incidental
findings which were not related to bacterial
meningitis. the patients were classified under group
~uncomplicated meningitis. In phase | analysis. these
two groups were compared according to the different

clinical and laboratory features and correlation of

these features with the development of complications
is determined. In phase Il analysis, the complications
seen in group B had been categorized into group B1
(patients with subdural effusion/empyema, brain
abscess and infarct), group B2 (patients with
communicating hydrocephalus) and group B3
(patients with any combination of B1 and B2).
Clinical and laboratory features of these three groups
were compared and correlation of these leatures and
the development of a specific complication (B1, B2,
B33) was determined.

Definition of terms:
Complicated Bacterial Meningitis

During the treatment of bacterial meningitis
complications may occur and these may be may be
due to CNS or systemic ellects ol infection. For the
purpose of this study. the complications ol interest
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were limited to subdural effusion/empyema. infarct.
brain abscess and hydrocephalus as seen through
cranial ultrasound done during the acute course of
illness or during the period of patient’s stav in the
hospital.

Uncomplicated Bacterial Meningitis
Bacterial meningitis that did not develop
complications mentioned above.

Statistical Analyses

Data were analveced using the Pearson
Correlation Test/t-test for independent samples and
Chi-square test and Fischer’s Exact test for categorical
variables. Analysis of variance was used for numerical
data. The confidence level was set at 93% with p-
value of p<=0.05 considered as signilicant,

RESULTS
Phase 1 Analysis

The demographic characteristics of the 90 cases
ol bacterial meningitis were summarized in Table 1.1

Tubde 1.4 Demographic characteristics of patients with bacterial
meningitis who did wot develop complications
(Group A) and who develop complications (Group 1)

1. Sex Group A Group B pevalue
ME=30 N6l
Male 1T7(37%) Wy GT7%%) 0 36815
Female 1 304 3% 200 33%a)
2 Age (in months)
-
Mean +/- 5.0 T 5T 00 £9:0L1072 (LUS(NS)
*MNumbers ropresend mumibser of Craes wndess adheransae Tabelied

Itwas observed that there were more males (37%
ingroup A and 67% m group B) than females (43% in
aroup A and 33% in group B) with bacterial meningitis
but there was no signilicant correlation between sex
and the developmemt of complications using the chi-
square test with level of significance of <0,03,

The mean age in months for the two groups were
7.5+/= 7.06 and 8.9+/-10.72 for group A and group B
respectively with the highrest percentage ol cases in
age group less than 6 months (33% in eroups A and
B). There was also no significant corelation between
the age ol patient on admission and development of
complications.

Table 1.2 summarized the clinical teatures of
patients in the two groups.
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Table 1.2, Features in the history of patients with bacterial meningitis
withouwt complications {group A) and with complications (group B}

Group A Group B pevalue
N3 N=fd)

[Druration of Symptoms GO0G+-4 18 10.184/-7.34 <0055
before Dragnosis (in days}
Fever 2583 53(88%) (518 NS
Poor feeding 51 7%) 14{238%) 0475 MS
Trrotabnlity SA0a) 1712 %) 0260 M5
Increased sleeping B(27%) 11{18%) 0378 NS
T
Dhecreased activity 3 10) 4(7%) 0,397 NS
Selares 19{63%) 45(75%) 0.255 NS
\ﬁ.mlill:ug PI3TE Ri13%) Qo s
With preveous antibiostic

mntake T(23%) 38(63%) 0.0 5

It was observed that the duration of symptoms
before diagnosis (in number of days) was significantly
higher in patients of group B with mean of 10.18
number of days compared with the mean of 6.06 days
in patients of group A.

In both groups, the common presenting
symptoms were fever (83% in group A and 88.5% in
group B) and seizures (63% in group A and 75% in
group B). It was also observed that vomiting that
vomiting occurs frequently in group A than in group
B (p value of 0.011).

Table 1.2 also showed that the number of patients
who were given antibiotics prior to diagnosis in group
B was significantly higher than the number of patients
in group A (p-value of 0.00). Most of the patients were

-given oral antibiotics such as Amoxicillin, Cefalexin
and Chloramphenicol, three to five days prior to
diagnosis and treatment in this center. Intravenous
antibiotics given prior to diagnosis include Ampicillin
and Gentamycin and Cefiriaxone in 3 patients.

Table 1.3 summarized the physical examination
findings in both groups. The most common presenting
sign in both groups was hyperthermia (83% in group
A and 88.5% in group B) with a mean temperature of
38°C). Among the physical examination findings noted
in these patients, bulging fontanelle was significantly
correlated with the development of complications.

Table 1.4 shows the CSF picture of these patients
on admission, It was shown that patients in group B
had a higher number of CSF WBC with a mean of
2117.55 +/-6691.88 x 10 /1. compared with 457.13 +/
- 868.83 x 107/L of patients in group A. However,
WBC count on admission had a p-value of of =0.05
and was not significantly correlated with development
of complications.
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without complications

Table 1.3. Physical examination of patients with bacterial meningitis

Group A Group B pevalue
(N=3)) (M=60)
Temperature (°C) 38 .09+/-0.651 38 20+0.00 825 (.258 NS
Muchal Rigidity 9 30%) 17 28%) 0,872 NS
Kemig Sign 1{3%) 5{8%)
Brudznski sign (T 2(3%) 0469 NS
Bulging 4013%%) 22(36%) <05 5
Fontanelle
Widening of Sutures 1(3%) (1333 NS
Hypertension - 5 8% [N NS
Bradycardia -
Apnca T4 Ok 108 NS
Focal Mewrologe
Dreficits T23%) 120 2084) 0330 NS
Papilledema

Table 1.4. C5F WBC count of patients bacterial memmgitis without
complications (group A} and with complications (group B)

CS5F WHC Count Group A Group B p-value
My Itﬁ'l. or bess 244 BE) dd (T3%) =05 NS
=500 % 10°L 6 (20%) 16 127%)

Toual 30 1 00R) GO 100%5)
Mean +/- 5.0 457 13 +/- B6% 53 21755 4
x 10771, HHY1 88 % 1071

Table 1.5 showed that the CSF sugar, protein
and CSF: serum sugar ratio on admission in groups A
had no statistical significant difference with that of

group B.
Table 1.5, CSF Biochemastries in group A and group B
Group A (hN=30) | Growp B (N = 60) P-value
| .‘lusar 3 (10%0 505 (M5
Tmmolf1 or less 27 (%) 24 (4%
=lmmaol1. 2007 +/- 1.683 36 (01%)
Mean /= 5 39 (mmalil) | B3] /- 0961
2 Proten 25 (B3 0776 (M)
35.']!:” less LTy
: O 4% (80%)
““ﬂ“ . YRR T 12 (20%)
Mean +- $.00 (g/L} 1 56 40 1131
3 CSF: serum glucose rato R (27T (0G5 (NS)
(b 2 T 3T%) e
£ 20-0 40 FL{37%) 25 (41%)
() 40y 0,343 +/- 0,174 19 (31%)
Mean +- 51 16 {26%)
D304+ 0 245

Table 1.6 showed that different bacteria isolated
from CSF culture. In both groups, most did not grow
organisms on culture. These were patients who have
been diagnosed with bacterial meningitis based on the
clinical picture and characteristic CSF cell count and
biochemistries. The most common organism that has
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been isolated was H. Influenzae with 4 cases in each
group. Other isolates were Streptococcus pneumoniae,
Pseudomonas, Salmonella and E. coli. In Table 1.7,
using Phadebact, H. Influenzae was also the most
comimon organism. However, Phadebact was not done
in all patients. 1t was also observed that the etiologic
agent in bacterial meningitis was not correlated with

the development of complications.

Tuble 1.6, Enologic agents isolated by CSF culture in
Group A and Group B

(:nmln & [No=30)

Coroup B (N =60}

P-value

Culture

IEE R

Megative 2 B 51 (55%)
Flevermpdailies
inflenzae Ak 3%y 4 (%)
.‘h‘n'z'ﬂmnk: R
SN RN T
Pactofomnitas 1{2%a)
Kalmenella r[:-l%)
Esclrerichia colf ITRAT

Tarbfe 1.7, Enologic agems isolated by Phadabact in
Ciroup A and CGroup B

Corasapy A (M=3iky (.'r\u-ulp 13 (M = i) Pvailue
Phadebact
Negative T13%) 1 (53%)
Hoemopfulus 6o 10%%)
inflrenzoe 2 (6% 4 (T%)
SEPepOCoecin -
TR N 4 (T%)
Eschericihig coli 7 (o)
Not Done 25(83%) i T6%%)

Table 1.8 showed the peripheral WBC count
in both groups with a Mean of 16,040+/-8.454 in-
group A and 17.302+/-9.998 in-group B. In both
groups, segmenters predominated. Table 1.8 also
showed that most patients in both groups had a

Table 1.8, Peripheral WBC coumt and blood colture in
Group and Group B

Goroup A (N=30) | Growp B (X = ) P-value
P WBC Coaml =005 {NY)
2R o berbow 20 (6T%) 45 UTi)
= 2 LK P03 3%%) [ [_u‘"_«.l
Tonal 300 NS B0k 100k
Mean +/- 5.1 16,040 +/- B34 17302 o0 9988
2 Biowd culiuare (ST (RS)

coapgulase

NEGATIVE 23 (83%) Y ()
H Inlluneae 1 (3% -
."I.'n'?l.'f:'rth'fk'l.'lr\:

PRI N | {29%)
Prerhenmin e Il

Sailmaoella 1 3%

£ e

Staptnlacoccus 1 (3%)
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negative result in blood culture. It was observed
that a positive blood culture did not mean a positive
CSF culture. These tables showed that the
peripheral WBC count, and result of blood culture
did not correlate with the development of
complications.

In group A. the most common ultrasound
finding was menigitic changes with 70% and 27%
showing normal result. Three percent (3%) showed
choroid plexus cyst.

Phase I1 Analysis

In group B. the most common complication
was B3, a combination of group B! (subdural
effusion/empyema, brain abscess and cercbral
infarct) and B2 (communicating hydrocephalus)
with 29 cases (48%). Group B1 had 20 cases (33%)
and group B2 had 11 cases (18%). Using analvsis
of variance and chi-square test to correlate the same
independent variables with the three groups of
complications. it was {ound that there was a
significant statistical difference between seizures
and CSF: serum glucose ratio of less than 0.20 with
the development of hyvdrocephalus, as shown in the
following tables(2.1-2.7).

Tuble 2.1 Demographic charactenstics of paticnts m Group B

Sex Male Femile Timal = Valuge
Giroup Bl 0 5 n (L5603 (NS)
Group B2 13 7 20
Giroup B3 21 8 29
Total 40 20 6l

Ape Girgap 31 | Crroap 132 Group B3 Tol Pl
(s moniths) [ (N*=11) (N=20) (=25
Mloars=rs 510 10 45208 30 ) di==nf 28 TA e iy P8 N0 7200 TR TO NS

*Mumbers represent nuamber of cises unless sthenaise labelled
|

Tabfe 2.2 Clinical features in the ustory of patients in Group B

GrouplEl | Gronp B2 | Groap B3] Toal | P-5alee
{N=11}) [N = 2ily {N=tik)

Dhicationad somnptonns | T A5 060 [ TEASeCT 35 [ Q40007 75 P imen? s o ss7 s
betone dagrieas jdkns)
Fever £ 14 Xa 55 747 (M%)
Posst i ] 5 1 4 LLRATE Y]
frstabaliy 4 i u 17 L3 MY
Iiwcaesra] shocpmng e k! 5 3 }] (s TN
Ihewrensed achvany 1 2 | E| (626 MY
SeAines S4d4A%) 1sta) | 21072%) ] [ ER TR
Vanmiling 2 1 | 4 (445 M%)
Previonis antibiotics 1 13 13 i (WIS (NS
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Tuble 2.3 Physical examination in patients in Group B

. m.!'“.l Groupltl | Group B2 | Group B3| Total P-Value

Examination
'rl':!ﬂp\.'riilult't“( ] IR NS0 | S 204082 |30 AT TG | 32 2 82 | 6T T (MS)
Dhcnesed swavomm | 4 : 7 B IST(MNS)
Muschal rigidity 3 7 7 17 0TGRS
Kemigsag | . 4 5 DITR(NS)
Faruband sipn | 1 2 4 DT ()
gy fovmanclle 1] 3 ] n 0 GTNS)
Widgnangal ustures ! . I 01 362 (N5)
Hyperiersaon 2 2 | 5 [0 kS WS
Biracheanha . - - =
Agnez | 2 03161
Focal neurckeic

dedicibs | 1] b1 12 3I2(NS)
Papulledon . . .

Tabfe 2.4 CSF pictare of patents i Group B

{:ron |'|H! Group B2 | Group B3 Total F-Yalue
{N=11} (n=20) | (N=29) | (N=60)
| WL gomant DIIE[NS)
S0 IO o s 8 (L] 1} H
S LR | k] ? B [[]
Slzan -5 o] ERS el it BRanl-r ZNNT 55
1 2062 % [P HTERy 1ML SORZ a O | el x 1P
| ¥ Sugar (mimak’L) UEIE NS
I esa * 1 a
1 L " 18 B
Mlea=fah |0 | w04 12+0-1 BY I B2+ alhtn 1 EFT= el e
3, Frocenig/L) R [ NS
5od bess 7 1% "} 4E
*] 4 5 3 12
Mleans 5 D | AR 2 (R RN EY [IELTRAT T WS R
§USE serwm plucise R |5
(]
] 4 1 10 4
{2001 40 } 1 14 14
(18] ] 7 L] In
et <513 L Bl R T T BRI el IR TFT AL

Tirbfe 2.5 Enologic agent

isolated by culture i patients i group B

[';ruu,l:. 1 Crrgsugs 3 S l'.'n’ul.ll.‘l B3 [atal *Walwe
(M=11) [M=20) (=20} {M=60)
Culfane (A3(MS}
Megative o 16 6 5l
M. fpflverzae 2 | |
Streprecoccns
Priciinonig k. ) L]
Preufononas | 1
Table 2.6 Etiologic agent isolated by Phadebact in
patients of group [
G B0 | Group 152 | Group B3 [l P-Alue
Phadibac AR NS
Negative 3 2 4
I Frffegnzin I k 3 i
SURBCOOCTS ! 3 4
Trrcrarieniver
Mol Done E 13 23 i

17

Turbfe 2.7 Peripheral WBC count and blood culture
of patients in Group B

Giroup Bl | Group B2 | Group 133 Total Value
L WEBC connr U 25K(NS)
20,0080 0 less 3 16 23 43
=M1, (M) 5 & 4] 1%
Mean =51 20 AR 17, T 13 320w/ 17,302
12 GLKE 8.0 1, 33400 SRTHE
2 Hlpod culinie 0581 MS)
Megative 1] 20 Lt 50
Strep
PCUnOnEG
DISCUSSION
Despite  extensive  knowledge on  the

pathophysiology and treatment of bacterial meningitis.
it still ranks high in morbidity and mortalitv. Because
ol this, several studies, both abroad and locally. are
still being done on different facets of this discase ina
continuing effort to decrease its morbidity and
mortality.

As mentioned, the complications of interest are
subdural effusion/empyema. brain abscess, infarct and
hyvdrocephalus. The reason behind the author’s mterest
is the fact that these complications present with signs
and symptoms that are also present in uncomplicated
bacterial meningitis and which can only be confirmed
by neuroimaging studies such as cranial
ultrasonography. Not all centers in the Philippines have
a cranial ultrasound machine. Clinicians rely on the
clinical acumen and available laboratory examinations
in the diagnosis and management of their patients,
Identification of the risk factors for the development
of complications in bacterial meningitis place
clinicians a step ahead in the management of bacterial
meningitis, both uncomplicated and complicated.

The general objective of this study has been met
in phase 1 analysis. correlating the different clinical
and laboratory features of bacterial meningitis with
the risk of complications, It is shown that the duration
of symptoms. previous antibiotic therapy and a bulging
fontanelle correlates with development of
complications during the acute stage of this discase.

There have been studies that explore this area of
bacterial meningitis using different combinations of
clinical and laboratory data and outcome (acute or
long-term).”* Kaaresen, et. al. shows that risk [actors
related 1o subsequent death or sequelac are symptom
duration ol more than 48 hours. prehospital seizures,
peripheral vasoconstriction, fewer than 1.000 x 107/
L. leukocytes in the CSEF and a temperature of 38°C
or greater during admission.  Prehospital antibiotic
treatment given orally or parenterally is unrelated to
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The study ol Kaaresen and the current
studly show that symptom duration is a risk @aclor for
complications. The significant symptom duration in
the study of Kagresen is more than 48 houes and the
curvent study shows sympiom duration of 10,18 days.

In amother study. i is shown that patienis with
CSE protein content ol more than 5 71, are more likely
o develop communicating hydrocephalus, subduoral
effusion and brain abscess. CSEF protein content
indicates the severity ol the acute nllammatory
response.’ In the current study, however, most of the
paticats both with uncomplicated and complicated
bagterial meningitis have CSF protein content o 37l
or less (table 1.5 and i1 is shown that CSF protein
comtent is not gorrelated with the development of
complications,

Chang in 1997 studied the risk Gactors of
complications requiring neurosurgical imtervention in
infants with bucterial meningitis,  Complicutions
requiring peurasurgery idemificd were subduoral
empyema, brain abscess and a combination ol bath
and ventriculitis with severe hvidrocephaius. 11 is
abserved that history of inadeguate trestment, and
longer duration ol illness belore diagnosis is common
in the group with complications reguiving neurasurgery
than in the group with complications requiring no

olleom.

neurosurgical intervention.®  Although this sty of

Chang amd the current study have comparable resulis.
it is important to note that the groups of Chang that
are being compared and the current study difler.

The suceeeding studies that will be mentioned
are studies that deal with the specilic complications
separately. Phase )1 analysis of this study categorizes
the, dilferent complications into difterent griups and
the difTerent variables are correlated with the
complications in cach group. It is shown that
preadmission seizures and CSF: serum glhicose ratio

of less than 0.20 correlated with the development off

hvdrocephalus,

I several stulies, subdural ¢ltusions remain a
common complication ol bacterial meaingitis, being
repurted in 20% e 30% of inkus and children witly
thi= infection.” Clinical manifestations include
venniting, enlarging head ¢ircumlterenee, tocal
neurologic deficits and scizures, These clinical
lindings. however, could not be attributed o subdueal
cffusion per se.’ Pxeept for the enlwrging head
circumlerence, the above symproms are also seen in
patients with uncomplicated bacterind meningitis, In
fuct. this study shows that vomiling ocetds mare

18

frequently in-patients with vieomphicated mactevial
maninzitis. No other studies have been Tound e
corraborate this result. As shoswn in one study,
increised risk Torhe developoent of subduesl elliusion
is associated witl, voung age. rapid onset of illness,
low peripheral white bload count, ereasing head
circumlerence, and hizh levels of corchrospimai Haid
proteiy and bacteriad antigen i children aged 1418
months. I cantrasis paticnts i this soaedy o
imcreased nisk ol developanont of complicaions with
longer duration of illness befere dingmosts and previos
antibiotic intake, This can be expliained by reviewing
the pathophesiology of subdural eflision. Subdurl
elfusion is due 16 thromhaphlehitis ol the veins
brideing the subdural space. abtormal vascuiar
permeability ot the aeachneid-dur interlice or spreod
al the imlection due o arschnoaditis. I icction in
the meninges 15 net comirolled immedialely,
intlamoatory reaction is not ortrelled aod thas Gere
will e damage to the meningeal or dural bridging veins
or the arachnoid sl This results in gz prelerentia!
trstnsndation ol lew-molecular weight protein inda the
subarachnoid aod subslural spaces, A longer dueration
al itlness prics W dienosis amd subscgquent remtmen:
deliys the reaument o this naeetion. I additton,
preadmission antibiotic therapy can prolosg the
ducntion ol illness Turther Iy prodonging the sime 2
patient is brought to a physician lor approprizic
treatment,  Antibioties prior e diagnosis may only
partially treat the inlection snd thas ey oniy partidly
contreed the detrinwental inflammators reicto,
Subdural elMusion then cisnes, Ase al diagiosis,
peripheral white bloed cell com, evrebraspinal Huid
protein ind bacterizl autizen is nol shown o correlite
willy the developmuent el complications in ths sty
Subdursl ellusiens are more comton when
mwringilis resulis Foo A faffacncoe 13% o8 all
eilusions) Duess aften, preumaeovecs (5 al ail
eltusionst el menineecocens (% o all elnsions:
are e respensible bacterio - Adtheogd i s hown S
this sty e most commen vrsnisin isobzte] D101
euhiwe snwd Phondebat s £ fffncn o, deesinl lan
any correlation witly the slevelopment of conplicaton.
When o subdural cilusion Becomes infectsl, 1
pecomes aosuilural easpaema " Sabsdueal smpaei
proses o bigger problem thum subdurd etlusiwon bevise
cimpyenn daes nol reselve spostancously and needs
o bedrined. Specitically subwlaral e e v
a commmon comphication, Smith el §owding oniy

ovand L ocase in S paticants swith b terial meninis
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Adam aml associates Tound enly two cases in their
studv,  ‘This is probably because the arachnoid
wwembrane is acting as an etlective barvier to the sprexd
ol inlection.

U spinal o cranial dora, ' Tncontrist with this sty
Here are a total of 22 paticnts {24%0 found w Bave
subdueral empyema and 17% ot these ocenr with
communicating hvdrocephalis. One reason than can
cxplain the increased in the reguency of s
complication is thal patients with complications i this
study had fonger duration of svmptoms hetore
aisgnosis sl treatment, inlection may hive not been
conttrolicd mmedintely and thos eltusions nen become
mdected resulting inempyema, However tis s just i
speculation sinee the characteristivs ol patients studial
by Addam and associates ar Smith wnd Landing are na
o,

Cercbral inlretion occrs in 2% w 19% ol
children with bacterial meningitis and is o major
determinant ol autcome.  This is causcd hy
thrembophichitis of the cerchrd veins which can
produee ischemic neveosas ol e cortes. Focal arcas
ol wedze-shaped cortical infaretion or widespread
arens of infarction can be seen inone-third ol children
ix presenting with seizures, hemiparesis
Fhis necrosis which can be seen by

with el
OF L.
neuroimazing studies feranial altrasonography, U7

sean o VIR ean ocewr o8 early as 1he second day ol

Uiness' and i o majer determinant of ougome.'
Altlsngh maost infarcts are cuused by loval
imtravaseulae patholows, it s abserved that acute
vadeocephidus can also cause signilicant inerease in
sial pressare wd iy precipitate infaretion by
deereasing Cerebral Bleod flow.' Inhis sy, only one
patient developed cerehral infarction whicl: vccurred
with communicating hvdroceplidus and subdural
empyen. comprising 1% aimang patients with
bacterial meningitis, This small pereentage of paticnts

A

with iy

= conuplication i= prohably due w e e
enly cramial itrasenography was used. Tnthis sty
i contrast 0 other studies whicls used contrasi-
erhaneed CT sean or ML - neuraimaging studios are
bast cerehral inlarets with  the
alrementivns webnigue, This vould avcount for the
Bigher percentage of bacterial smeningitis patients
detected with cerebread intaretion, 10 s important o

visualized

ke also that syapoms eof cerelral inlaeetion soel: as

sebeures, Tocal pewrologic delivits and deereused
sensorivm are not specilic for cerebreal infarciian, sl

Generally, only small amounts of
lihrinous exuwdate are feund in the migrosections ol

12

as seen in this study, are not correlated witlr inereascd
risk of develapment ol complication.

Hydrocephalus is an uncommon complication
of meningitis that develops bevond the neowatal period,
It can aceur early in hacterial meningitis and is o
olten cemmunicating'. It iy the vesult of adhesive
tsickening ot the arachnoid about the cisterns ot the hase
ol the brain. Less frequenthy, hy drocephalus may be non.
commumicating when the agqueduct o Sahos or the
foramina of Magendic and Luschka are sb<arpeicd. Iy
filbrosiz and reactive glivsis” Hedrocephalus is seon
in 2- 2% ol patients with bacterial |||-.-||in-:-,izi.\'1 aniel i
more ollen seen in pneumococeal meningitis . lntlis
stmdv, 22%0 of bacterial memingnis patients have
Ivdrocepihalus, all communicanmg, There are 2 coses
whose cliology (8 Shepococens prcamiosior, The s
o eereJation: hosever, between the etioowic apent
the rish ol developing of hydrocephalus. What s
vorrelated are seizures and CS1: glucose matio of less
than 0,200 Do the stody of Letson, it i observed tha
presenee of seivures i strongly correlated with major
sequelioe among which inchwle hvdescephalus,
Blindness, severe mental retardation, wnd deatk” This
oo iseent withy the resalted this studs . It sawdy o
Uetson, 33 also shown the CS1 elocose of e o
L1 mmelfL correlates with majer sequeiae. Inthye
carrent sty it is e OSF serme glucose ratio ol Jess
than 4.207. These resules may be comparable. Both
nclicating that a low USF glueose isoansk e ler
developrent o hvdrocephaius,

Brain abweess consists of hoealized tree
encapsulated pus within the brain substinee. This is
wnearttmienn i ehildren wned s o rre complhication ol
bacterial meningitis.'” The result ol this study i
consistent with the previous statement. having only
ene patient with bacterial meningitis who has
develaped  brain  abscess ot leh
parictedemporcoceipital area. This patient ik had
communicating hydrocephalus and empyena.

the

LIMITATION OFTHE STUDY

Since this 1s o retrospective stuly, thers Iy been
nee controd on the timing of the cranial vitraseanl,
Kleaily, the cranial ultrusonography should Dive heen
lone on admission sod menitoral thergstlier. lowewver,
due o Ninancial constrainis, some ol the eranial
ulensonography oUthese patients in thes sty was done
iy afler admission,
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CONCLUSION

In this study, patients with bacterial meningitis

are likely to develop intracranial complications with
longer duration of illness before diagnosis, previous
antibiotic therapy belore admission and with bulging
fomanelles, Furthermore, it iy shown that in patients
with complicated bacterial meningitis. those with
selvures and a C8F: serum glucose ratio of less than
0.20 have an increased risk of having hvdrocephalos
as i complicalion.

RECOMMENDATIONS

With the result of this study, the following

recommendations are made:

Clinicions should anticipate complications in
patients preseoting with a history of longer duration
of illness before diagnosis and previous antibiolic
therapy and in patients with bulging tontanclles,
The most cost-effective neuroimaging stwdics
should be done on these patients. o the absence of
neuroimaging studies, one can reler them o a
tertiary care center For anticipatory care,

A prospective study should be dene to corraborine
the results ol this study and w contrel the thning
of ¢cranial l'.I!“t':!:-it’#]105t".!ph}-’.
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