Acta madica Iranica
Vol 22, 1980.p. 73 —37

A Bacteriological Study of Meningitis in Pediatric

Patients in Ahwaz, lran %

Dr. C. Kimberlin,Dr.A.Hariri, Ms.L.Hakkak,and Dr.A. é
Darki* %

Summary éu

Of 164 cerebral spinal fluid samples received, 100 §

or 60.9% were from patients with suspected bacterial é
meningitis. §

The positive culture rate for al 1 the samples was 24%
or 40% if only the CSF samples from menigitis patients
are included.

The most common cause of menigitis in the newborn was
the gram negative bacilli.Etiological agents in infants

from two months to three years included Hemophilus
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influenzae, Streptococcus pneumconiae, Nelsseria meningi-

demnlide T e

_Eigif’ other pyogenic coccl, and gram negative bacilli.
Antibilotic studies showed that recommended combined

drug therapy could probably be used in this area, until
positive identificatiocn of the bacterxia and results of

the antibiotic sensitivity test are made available.

[ St e T

Introduction

Examination of the cexebral spinal fluid (CSF) is
an invaluable aid in the evaluation of the patient with
bacterial meningltis. Acute bacterial menigitis can
generally be distinguished from other types of meningitis,

(1)

such as viral, fungal and tubercular In most cases

of acute bacterial meningitis, the gram stained sediment
of the CSF reveals the etiological agent(l"B').
An exception to this is bacterial meningilitis caused by
Neisseria meningitidis, in which the smears and cultures
may be negative(l). When good laboratory services are éww
availlable, chemical and cytological lab data should
correlate with the findings from the bacteriological
examination of the CSF.

This study reports the results of 164 CSF samples
from pediatric patients. These samples werxe submitted
to the Bacteriology laboratory for routine examination.
One hundred of these samples were from patients with a
diagnosis on admission to the hospital of meningitis.No
other information about the illness was given at the time
the sample was sent. it was not noted whether septic

or aseptic meningitis was suspected. All of the samples

were recelved from a pediatric ward in one of the Univer-
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sity Hospitals in Ahwaz, lran.

The main objective of this study was to determine
the incidence of positive cultures from the CSF samples
of patients with suspected acute bacterial meningitis.
In addition to this, the prevalent causes of acute
bacterial menigitis in pediairic patieuts were to be

determined. it was also of interest to evaluate the

antibiotic sensitivity of the bacteria from the CSF
samples and to possibly make recommendations for the
best approach to recovery of the organisms and for trea-
tment of these cases on the basis of the agent and its

sensitivity to antibiotics in vitro,

Materials and Methods

The CSF samples were collected by the staff of the
pediatric Department. Approximately one ml of the CSF
was asePﬁically placed into 10 ml sodium thioglycollate
broth (Difco Co.)that contained 1% dextrose. 1t was
requested that 0.5 ml of the CSF should be placed in a
sterile tube for staining. However, in most cases this
was not done, and only the CSF sample already inoculated
to thioglycollate was received by the Bacteriology lab.
This eliminated the possibility of deing a direct stain
on the CSF sample. The samples were taken from the ward

to the lab as soon as possible. 1f there was to be any

delay in transport, the inoculated samples were stored at

room temperature and the CSF samples were stored at 4 C

Laboratory procedures: the CSF samples were centri-

fuged (2,500 rpm for 15 minutes) and the slides from the
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sediment were stained by Grams, Zeil-Neijlsor, and 1lndia
Ink mehtods. lnoculated culitures werec also stained by
these methods as soon as they arrived at the laboratory,
Subcultures were made to two sets of enriched media

- {Chocolate agar with lsovitalex Enrichment, BBL Co,,and
5% sheep or human blood agar), 1lncubation was at 35-36

C with one set of the plates in 5-10% CO, and the other

set in a BBL-Gas FaX Anaercbic system. Cultures were
subcultured in the same manner every 48 hours and gram
staining of the thioglycollate broths was repeated. 1f
no growth occurred, cultures were kept for seven days

before being discarded.

Bacteria were identified by routine laboratory me-

thDdE{B"q'}'

Sensitivity tests were done using a stan-
. : 3 o ;
dardized disc method( ). Positive and negative controls

were used for all media, stains and reagents,
Results

A total of 164 CSF samples were received for bacterio-
laogical study over a period of nine months (January-
August, 1977). The admission diagnoses of the pediatric
patients as given on the report form that accompanied
each sample, are listed in Table 1l.. Only 100 (60.9%)
of the patients were suspected to have meningitis. Of
these 100 patients, it is not known what per centage
of the CSF samples resulted in negative cultures due to
the presence of aseptic forms of meningitis. Usually
the culture is positive in cases of acute bacterial

U i i ;
men1nq1tls( ). However, many labs fail to recover a

high per centage of the organisms due to poor transport
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methods, delays in culture, as well as other reasons.
Fourty (40%) of the CSF samples were positive for the
presence of bacteria but only 39 were positive for bac-
terial growth after subculture. These samples were from
the patients with an admission diagnosis of meningitis.

1f all of the samples that were received are considered

Table 1.

Admission Diagnoses of 164 Pediatric Patients

piagnosis Number Per Cent
Meningitis 100 60.8
| sepsis 22 13.4
Pneumonia,Respiratory lllness 17 10.4
Other (Gastroenteritis, 25 15.3
jaundice, Fever, etc,)

(164), then the positive culture rate was 24%.

Although sterile tubes and instructions were provied
for the collection of the CSF, most of the CSF samples
were sent to the laboratory in the thioglycollate medium
alone. 1n only ten of the culture positive cases, the CSF
was sent so that stains could be done. All ten slides
were positive after gram staining. 1n one case the slides

was positive but the culture failed to grow.
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The organisms that were isolated are shown in the
order of prevalence in Table 2.. The most common isolates

were Streptococcus pneumoniae, Staphy lococcus aureus,

Escherichia coli, Staphyloccoccus epidermidis, Hemopiillus

innfluenzae, and Neisseria meningitidis. it 1s not known

if the isolates of Staphylococcus epidermidis represented

actual cases of meningitis. These patients also had

positive blood cultures with Staphylococcus epidermidis

but other clinical data was unavailable., The isolates of

Staphylococcus epidexrmidils from CSF were more resistant

to antibiotics and differed biochemically from Staphylo-

coccus epidermidis strains isolated from the skin of

patients or from fomites in the ward (uppublished data)
Concerning the overall recovery rate of onganisms from
the CSF samples, if these cases are omitted as possible
contamination, the positive culture rate from all CSF
samples received would be 21% or 35% if only CSF samples
from suspected cases of meningitls are considered.

When the data was analysed according to the age of
the patient, a change in the distribution of the bacterial

isolates was seen, as shown in Table 3..This distribution

je similar to other reports of varlation in etiological

agents of bacterial meninrgitis in relation to the age

of the patient(l"z"6'). Blood cultures from the newborn
to one month old patient group were positive in 64% (7)
of the cases wich were caused by Escherichia coli,
Staphz}mcmccus epidEQFiq;s, and Klebsiella pnuemoniae

(unpublished datal).

The sensitivity of the isolates from the CSF samples
to Ampicillin, Penicillin, Methicillin, Chloramphenicol

and Gentamicin in vitro, is shown in Table 4.,. The only

s,
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antibiotic toc which all the isolates were sensitive

was Gentamicin.

Clinical data was retrospectively obtainable on only
13 of the patients that had a positive CSF culture.This

data 1s shown in Table 5.

Table 2.

Bacteria lsolated From Pediatric Meningitis Cases

Oragism Number Per Cent
Streptococcus pneumoniae 8 20
Staphylococcus aureus 8 20
Escherichia coli 7 i8
Hemophilus influenzae 5 13
Staphylococcus epidermidis 5 13
Neisseria meningitidis 3 8
Streptococcus Group B 1 2
Streptococcus Group D 1. 2
Flavobacterium meningiosepticum 1 2
Klebsiella pneumoniae 1 2

Total 40 |
Table 3.

Etiological Agents of Bacterial Meningitis in

Relatimn to the Age of the Patients
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Age Organism Number Per Cent
Newborn Escherichia coli 4 37
to Staphylococcus aureus 2 18
One Month Staphylococcus epidermidis 2 18 %;;{
Streptococcus Group B 1 2 ? """""
Streptococcus pneumoniae - 9 ?
Klebsiella pneumoniae 1 9 ;
Total 11 %
e ememunas e SR =SS
Qver One Hemophilus influenzae 3 27 ?
Month to  Escherichia coli 3 27 E
One Year Streptococcus pneumoniae 2 19 E
Neisseria meningitidis 1 9 %
Staphylococcus aureus 1 3 é
Staphylococcus epidermidis 1 9 é
Total 11 §
One To Streptococcus pneumoniae 4 33 imﬁ
Three Streptococcus aureus 3 23 ?
Years gtaphylococcus epidermidis 2 1.8
Hemophilus influenzae 1 8
Neisseria meningitidis 1 8
Flavobacterium 1 8
Total 12
Over Staphylococcus aureus 2 33
Three Streptococcus pneumconiae 1 17
Years Streptococcus Group D J. 17
Hemophilus influenzae ;) 17
Neisseria meningitidis 1 16
Total ©
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Per Cent Sensitivity of Bacteria From Thirty-nine

Pediatric Meningitis Cases to Some Antibiotilcs

[ oraanisn I1\.11?;?iiez«ar Cent Sensitive To Antiblotics
AM* P MC L. GM

Staphylococcus aureus 8 25 13 38 75 100 t
Strept.pneumoniae 8 100 100 100 100 100
| Eschexichia coli 7 43 0 0 0 100
Hemophilus influenzae 5 100 60 100 100 100
| Staph.epidermidis < 20 40 40 80 100
Neisseria meningitidisZ 100 100 100 100 100
Klebsiella pneumoniae 1 O 0 0 0 100
Flavobacterium 1 100 100 100 100 100
Streptococcus Group B 1 106 100 100 100 100
Streptococcus Group D 1 0 0 0 0 100

MC=Methicillin, and GM=Gentamicin

*AM=Ampicillin, P=Penicillin, C=Chloramphenicol,

eeir=® TR ™ e S e i i
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Discussion
Of the 164 CSF samples sent from a pediatric ward
to the Bacterioclogy laboratory, only 100 were from
patients described as suspected meningitis cases. No

other information was consistently provided. This data

may reflect the fact that this study involved a Universi-

ty teaching hospital and that samples were collected as

Precautionary measures. Fourty of the samples were found

Lo contain bacteria although one failed to grow in the
laboratory. This sample that was positive for the

presence of bacteria but did not grow after subculture,

contained gram negative diplococci resembling Neisseria.

The reasons for the negative culture could have been cell

death during transport or that the media failed to

support the growth of this strain even though glality

control strains were able +o grow.

This study shows that if cases of suspected acute
bacterial meningitis are cultured, the causative agent
and 1ts antibiotic sensitivity pattern could be made
avallabe to the physician in 39% of the cases. Negative
cultures (71%) may have resulted from some errors in
methods of transport or lab procedure. lt was not known
in many cases if the ratients had received antibiotic
therapy before admission to the hospital, which could

also have been a factor in the negative cultures from

some of the samples(T').

The most common cause of meningitis varied with the
age of the patients. The variation is not different in

the Ahwaz area from that reported from other areas(l"

i e
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: ). The cases of Escherichia coli meningitis occurred

in a cluster at the same time and may have represented
an outbreak on the ward.
No other time clustering was observed for any of the
other isolates.

Gentamicin was the only antibiotic to which all the
bacteria isolated from these CSF samples were sensitive

in vitro. Ampicillin was effective in vitro agalnst

B iy

Streptococci, Hemophilus, and Flavobacterium but not

against all of the Staphylococcl, Klebsiella and Escheri-

chia coli.

The choice of antibiotic therapy in bacterial meningitis

derends on 1.) the pharmacological properties of the
drug, 2.) the type of organism and 1its resistance, and

3.) the underlying conditions of the patient (2').Gen—
tamycin is an aminoglycoside which is usually a poor
choice when given alone as the therapy for meningitis
(l.,2.)' Therefore, it has been recommended that in
undiagnosed bacterial meningitis a combination of
Gentamicin and Ampicillin be given to neonates and Amp1-
cillin and Chloramphenicol be given to older ingants

and childrenl"z"a').

1t has also been suggested that when Ampicillin and
Chloramphenicol therapy has been initiated, one drug
should be discontinued when the antibiotic sensitivity
of the causative agent 1s knﬂwn(6"8'). This action
may reduce the unecessary slde effects that may result
from Chloramphenicol.
Due to the emergence of resistant strains of Hemophilus

influenzae, Ampicillin is not recommended as single

therapy unless the antibiotic sensitivity test results

.............
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are XKnown . Although no resistant strains were

isolated in this study,we cannot exclude their existance

and should be on the alert for them in the future.

The results of this study have led to the following
conclusions:l.) the incidence of positive bacterial
cultures in suspected bacterial meningitis from pediatric
patients was 39%; 2.) the prevalent causes of these
cases of bacterial meningitis varied according age groug
and did not vary greatly from patterns seen elsewhere:
3.) according to even the small amount of clinical data

that was made available, the use of the suggested combined
drugs would be a satisfactory therapy until results of

the actual sensitivity pattern of the agent is reported;
and 4.) every effort should be made to improve the
laboratory examination of CSF samples to provide accurate
and prompt results. Direct inoculation on the ward of the
CSF to thioglycollate medium and speedy transport to

the lab are probably responsible for a high Yecovery

rate in this study. However, providing a medium transport
method on the ward led to failure to send even minute
samples of CSF in sterile tubes which eliminated in

mamy cases the important aspect of the direct smear.
Greater cooperation on the part of the lab and ward could
perhaps eliminate this problem.

Once at the laboratory, the CSF should be examined using
standardized tests and media that are quality controlled

Lo assure the accuracy of the report.

Acknowledgements
We would like to exXpress our gratitude to the members
of the Department of Micrnbimlﬂqy, School of Basic

Medical Sciences, and the Department of Pediatrics at

LR Tt T

R B T e e



38 Dr. C. Kimberlin,Dr,A.Hariri, Ma.L.Hakkak,and Dr.A,'Darki®

the Golestan Medical School, at the Universitv of Jjundi

Shapux, in Ahwaz, for their invaluable assistance.

This research was supported in part by a grant from the

Ministry of Science and Higher Education, number 400-

11-37/1.

References

1. Youmans, G.P., Paterson,P.¥Y. and H.M.Sommers. 1975,
the biologic and clinical basis of infectious disease.
W.RB. Saunders Co.,U.S.A. P.531-561l.
2. Gardner,P. and H.T. Provine. 1l976. Manual of acute
bacterial infections. Little, Brown and Co. Bmstmn,
U.5.A.P.131-154.
3. Lennette, E.H., Spaulding, E.H. and J.P.Truant.l1974,
Manual of clinical microbiology. 2nd.ed.American :
Society for Microbiology, U.S.A.,P.91-442. -
4., Bailey,W.R. and E.G.Scott.l1974.Diagnostic microbiology. :
C.V.Mosby Co.,U.S.A.,P.83-227,
5. Bauer, A.W,, Kirby, W.M. and J.C.Sherris. 1966. An-
tibiotic susceptibillity testing by a standardized
disk method.
Am, J., Clin. Pathol. 45:493-496.
6. Overall, J.C. 1970. Neonatal meningitis. J.Pediatics. ; --------------
76:499-506. ?
7. Dalton, H.P. and M.J. Allison. 1968. Modification of
laboratory results by partial treatment of bacterial
meningitis.

Am. J. Clin. Pathol.49:410-413,



A Bacteriological Study of Mendngitis in Pedlatric

37

8. Murray, J.D. 1972. Acute bacterial meningitis in
childhood; an outline of management. Clin. Pediatrics.
11:455-463.

9. Mathies, A.W., Leedom,J.M.,Thrupp,L.D.,et al. 1965.
Experience with Ampicillin in bacterial meningitis,
Antimicobial Agents Chemother.5:610-617.

10.Lindberg,J.,Rosenhall, V., Nylen, O.and A.Ringer.l977.
fongterm outcome of Hemophilus influenzae meningitils

related to antibiotic treatment.Pediatrics.60:1-8.



