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Abstract: 
This study focuses on the relative frequency of Streptococcus pneumoniae in  children 

with culture-proven bacterial meningitis. The epidemiology has been investigated 

with clinical and laboratory findings in The Central Public Health  Laboratory, Iraq 

from April to September, 2010.  From (138) samples , (55) cases (39.85 %) were 

diagnosed by physician as bacterial meningitis, (23) cases (16.66 %) as viral 

menginitis , (18) cases (13.04 %) as different medical cases (e.g febrile convulsion , 

meningoencephalitis , epilepsy …etc) and (42) cases (30.43 %) as unidentified 

medical cases. For bacterial meningitis S.pneumoniae was isolated from (10) cases 

(18.18 %) only. The median age for bacterial meningitis was (130.75) month and the 

predominance was in the age group (1-20) months which appear as (42) cases (76.36 

%) . Fever was the frequent presenting symptoms in (49) cases (89.09 %) , followed 

vomiting in (34) cases (61.81 %) , then irritability and seizures in (29 ,25) cases 

(52.72 , 45.45) % respectively . In bacterial meningitis , the mean for glucose and 

protein levels was (44 and 65) (mg/dl) respectively.  

 

Key words: bacterial meningitis , Streptococcus pneumoniae , cerebrospinal fluid. 
 

Introduction: 
Meningitis is inflammation of the 

protective membranes covering the 

brain and spinal cord, known 

collectively as the meninges [1]. The 

inflammation may be caused by 

infection with viruses, bacteria, or 

other microorganisms [2]. The classic 

triad of diagnostic signs consists of 

nuchal rigidity, sudden high fever, and 

altered mental status [3]. In infants up 

to 6 months of age, bulging of the 

fontanelle may be present [4]. Seizures 

may occur for various reasons; in 

children, seizures are common in the 

early stages of meningitis [5].  The 

types of bacteria that cause bacterial 

meningitis vary by age group. In 

premature babies and newborns up to 

three months old, common causes are 

group B Streptococci and those that 

normally inhabit the digestive tract  

such as Escherichia coli (carrying K1 

antigen). Older children are more 

commonly affected by Neisseria 

meningitidis, Streptococcus 

pneumoniae and those under five by 

Haemophilus influenzae type B [1]. 

The most important test in identifying 

meningitis is analysis of the 

cerebrospinal fluid (CSF) through 

lumbar puncture [6]. The CSF sample 

is examined for presence and types of 

white blood cells, red blood cells, 

protein content and glucose level. 

Gram staining of the sample may 

demonstrate bacteria in bacterial 

meningitis[5]. Various more 

specialized tests may be used to 

distinguish between various types of 

meningitis. A latex agglutination test 

may be positive in meningitis caused 

by Streptococcus pneumoniae [5]. 
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Materials and Methods : 
1- Collection of patients 

information's: All recorded 

information of meningitis cases have 

been reported to The Central Public 

Health Laboratory (from different 

hospitals which included : Al-

Kadhymia Pediatric Hospital , Central 

Child Hospital, Children Welfare 

Teaching hospital, Elwiyah Pediatric 

Hospital, Basrah General Hospital) 

from April to September, 2010 have 

been examined for basic demographic 

information including : age , sex, 

symptoms (which included : fever, 

headache, neck rigidity , vomiting , 

bulging fontanelle , seizures , altered 

mental status and irritability) , CSF 

informations (CSF appearance , 

glucose level , protein level ,count of 

:white blood cells, red blood cells , 

polymorphonuclear leukocytes, 

lymphocytes) , CSF culture and 

discharge diagnosis). 

2- Collection of CSF : CSF should be 

inoculated directly onto both a 

chocolate agar plate and a blood agar 

plate. Samples of CSF were collected 

and immediately transported to the 

microbiology laboratory, where they 

should be examined within one hour 

from the time of collection . If 

transportation of CSF samples was 

delayed , the samples were inoculated 

aseptically into a Trans-Isolate (T-I) 

medium with a syringe and held 

overnight at, or close to, (35) ºC [7].  

One ml of CSF was inoculated into the 

T-I medium, which has either been 

pre-warmed in the incubator (37) ºC or 

kept at room temperature (25) ºC.The 

remaining CSF in the syringe was held 

at room temperature before Gram 

staining. After inoculation, T-I bottles 

have been incubated at (35) ºC 

overnight [7].  

3-  Diagnosis of bacterial meningitis: 
Documentation of the diagnosis by 

physician was when the CSF 

examination shows neutrophilic  

pleocytosis with raised CSF protein (< 

200 mg/dl) and lower CSF sugar (< 40 

mg/dl) [9]. A case was diagnosed by 

physician as viral meningitis when 

CSF analysis showed lymphocytic 

pleocytosis , slightly raised CSF 

protein , normal or slightly reduced 

CSF sugar. In the presence of negative 

Gram stain , CSF culture and Latex 

Agglutination Test with above clinical 

and laboratory criteria , these cases 

were considered as viral meningitis 

[8].   

4- Primary Culture, Subculture, and 

Presumptive Identification :        
Once the CSF has arrived at the 

microbiology laboratory, it was 

centrifuged for (20) minutes at (2000) 

rpm. The supernatant was drew off , 

one or two drops of sediment were 

used to prepare the Gram stain and one 

drop were used to streak the primary 

culture media . The agar plates were 

incubated in a candle-jar. When T-I 

medium was used for transport, after 

24 hours of incubation, with a sterile 

needle and syringe, it was transferred 

(100) μl of the liquid portion of T-I 

onto both a chocolate agar plate and a 

blood agar plate, and streaked for 

isolation, then incubated at 35 ºC in a 

candle jar for up to 48 hours [7]. 

5- Identification of S. pneumoniae : 

A. Susceptibility to Optochin : Each 

isolate was cultured on (5 %) human 

blood agar plates, then optochin discs 

were placed on the agar and incubated 

overnight at (37°C) in a candle jar. 

Inhibition zones of (14) mm or greater 

indicate optochin sensitivity [9].  

B. Bile Solubility Test : Each isolate 

was prepared as a suspension of 

bacterial cells from fresh growth on 

agar plate which were suspended in 

one ml of saline to make heavy 

suspension (McFarland 2.0 or greater). 

The suspension was divided in half in 

two glass tubes, and (0.5) ml of saline 

was added to one tube and (0.5) ml of 

(10 %) deoxycholate was added to the 
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other. The tubes were incubated up to 

(30) minutes at (35°C). Lysis of the 

cells in the tube with deoxycholate 

indicates a positive test [9]. 

C. Latex Agglutination Test : Each 

isolate was mixed with one drop of test 

latex into a separate circle on a 

reaction card by using separate mixing 

sticks to gently mix the latex reagent 

with bacteria and spread mixture over 

as much of the circle as possible , then 

it was rocked the card slowly and 

observed the agglutination within few 

minutes which considered as positive 

result. 

D. Microscopic examination of 

colonies : Gram stain was done [10].  

E. Biochemical identification with 

API 20 Strep. : It was applied 

according to the manufacturer´s 

instructions (bioMerieux, France). 

 

Results and Discussion : 
 (138) CSF samples were collected 

during the period of the study  , (82) 

samples (59.42 %)  from males and 

(56) samples (40.57 %) from females  

From (138) samples ,(55) cases (39.85 

%) were diagnosed by physician as 

bacterial meningitis, (23) cases (16.66 

%) as viral menginitis , (18) cases 

(13.04 %) as different medical cases 

(e.g febrile convulsion, 

meningoencephalitis, epilepsy …etc) 

and (42) cases (30.43%) as 

unidentified medical cases. For 

bacterial meningitis S.pneumoniae was 

isolated from (10) cases (18.18 %) 

only.Pneumococci are a major cause of 

childhood mortality world wide, 

causing an estimated one million 

deaths among children aged > 5 years 

[11]. The burden of pneumococcal 

disease is largely under investigation in 

developing countries [8]. T-I is a 

biphasic medium that is useful for the 

primary culture of meningococci and 

other etiological agents of bacterial 

meningitis from CSF and blood 

samples[7] Optochin sensitivity is the 

most important identification criteria 

for pneumococcus as showed in the 

detailed study of [12] who found that 

typical pneumococci (as defined by 

optochin sensitivity and bile solubility) 

, whether capsulated or not , form 

genetically homogenous group.  Males 

constituted (57.0, 58.5) % of all 

patients in the studies of [13] and [8] 

respectively, and this was so close to 

the males percentage (59.42) %  of this 

study. The three most common 

etiologic agents are Haemophilus 

influenzae type b ,S.pneumoniae and 

Neisseria meningitides , which account 

for (90 %) reported cases of acute 

bacterial meningitis in infants and 

children more than four weeks of age 

[14]. For bacterial meningitis 

S.pneumoniae was isolated from (10) 

cases (18.18 %) , this so close to [15] 

and [13] who found this bacteria 

caused bacterial meningitis in (15 

,16.7) % respectively of cases. In 

bacterial meningitis the median age 

was (130.75) months within range (1-

144) month as shown in table (1), the 

predominance was in age group (1-20) 

months which appear as (42) (76.36 

%).  

 

 

Table (1) Cases distribution according to age for bacterial meningitis 

 

Clinical presentation results for 

bacterial meningitis showed the 

frequency of presenting symptoms of 

meningitis as shown in table (2) . In 

bacterial meningitis fever was the 

frequent presenting symptom which 

Age Class (Month) 1-20 21-40 41-60 61-80 81-100 101-120 121-140 141-160 

No. 

(%) 

42 

(76.36) 

4 

(7.27) 

5 

(9.09) 

0 

(0) 

1 

(1.81) 

1 

(1.81) 

0 

(0) 

2 

(3.63) 
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occurred in (49) cases (89.09 %) , 

followed by vomiting in (34) cases 

(61.81 %) and irritability and seizures  

in (29, 25) cases (52.72 , 45.45) % .     

The diagnosis of meningitis in children 

relies on clinical suspicious and correct 

interpretation of available laboratory 

tests including CSF culture . 

Alternative laboratory methods such as 

antigen detection and nucleic acid 

amplification should be integrated into 

routine laboratory procedures to 

improve the detection of 

microorganisms in CSF [16].  Many 

children had clinical and  / or CSF 

features that suggested bacterial 

meningitis ; however , due to various 

contributing factors such as use of 

antibiotics prior to lumbar puncture , 

parents‟ refusal to perform lumbar 

puncture in some children, and 

laboratory insufficiencies to isolate 

microorganisms , the etiology could 

not be established [17]. 

 

 

Table (2) Cases demographic data 
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Case No. (%) 
49 

(89.09) 

6 

(10.90) 

11 

(20) 

34 

(61.81) 

9 

(16.36) 

25 

(45.45) 

21 

(38.18) 

29 

(52.72) 

 

Fever is the most common chief 

symptom in infants. The causes of 

fever in these infants vary from mild 

viral infections (which are usually self-

limiting) to serious bacterial infections 

(such as urinary tract infections , 

bacteremia , and bacterial meningitis) 

which are progressive and lead to 

permanent neurological sequelae or 

death without proper antibiotic 

treatment [18]. The clinical 

presentation of the present study 

resembled to that found by [19] who 

found fever and vomiting by (100 and 

61) % respectively. The Biochemical 

results are shown in tables (3) and (4). 

In bacterial meningitis the mean for 

glucose and protein levels were (44 

and 75) (mg/dl) within ranges (0.4-

106) and (0.16-230) (mg/dl) 

respectively. Primary care physician 

frequently perform lumbar puncture , 

because CSF is an invaluable 

diagnostic window to the central 

nervous system [20]. Biochemical 

results by  [19] showed that the mean 

of glucose was (42) (mg/dl) which was 

so close to what was found in the 

present study (44) (mg/dl). 

 

Table (3) Cases distribution of 

glucose level for bacterial meningitis 
Glucose 

level 

(mg/dl) 

0-17 18-35 36-53 54-71 
72-

89 

90-

107 

No. (%) 
8 

(20) 

7 

(17.5) 

11 

(27.5) 

7 

(17.5) 

6 

(15) 

1 

(2.5) 

 

Table (4) Cases distribution of 

protein level for bacterial meningitis 
Protein 

level 

(mg/dl) 

0-37 38-75 
76-

113 

114-

151 

152-

189 

190-

227 

228-

265 

No. 

(%) 

10 

(43.47) 

8 

(34.78) 

2 

(8.69) 

0 

(0) 

0 

(0) 

2 

(8.69) 

1 

(4.34) 

 

References: 
1. Sáez-Llorens, X. and McCracken, 

G.H. 2003. Bacterial meningitis in 

children. Lancet ,361 (9375): 

2139–48. 

2. Ginsberg, L. 2004. Difficult and 

recurrent meningitis. J. Neuro. 

Neurosurg. Psychia. ,75 (1): 16–21. 

3. Van de Beek,D. ; de Gans ,J. ; 

Spanjaard , L. ; Weisfelt,M. ; 

Reitsma ,J.B. and Vermeulen ,M. 

2004. Clinical features and 

http://en.wikipedia.org/wiki/Fontanelle
http://en.wikipedia.org/wiki/Fontanelle
http://jnnp.bmj.com/cgi/content/full/75/suppl_1/i16
http://jnnp.bmj.com/cgi/content/full/75/suppl_1/i16
http://content.nejm.org/cgi/content/full/351/18/1849


 J. Baghdad for Sci.  Vol.9(3)2012 
 

470 

prognostic factors in adults with 

bacterial meningitis. New Eng. J. 

Med. , 351 (18): 1849–59. 

4. Theilen ,U. ; Wilson, L. ; Wilson ,G. 

; Beattie ,J.O. ; Qureshi ,S. and 

Simpson,D. 2008. Management of 

invasive meningococcal disease in 

children and young people: 

Summary of SIGN guidelines. 

BMJ (Clinical research ed.) 336 

,(7657): 1367–70.  

5. Tunkel ,A.R. ; Hartman,B.J. ; 

Kaplan,S.L. 2004. Practice 

guidelines for the management of 

bacterial meningitis. Clin. Infect. 

Dis., 39 (9): 1267–84. 

6. Straus ,S.E.; Thorpe ,K.E. and 

Holroyd-Leduc, J. 2006. How do I 

perform a lumbar puncture and 

analyze the results to diagnose 

bacterial meningitis?. JAMA : J. 

Am. Med. Ass., 296 (16): 2012–22. 

7. Popovic, T. ; Ajello, G.W. ; 

Facklam, R.R. ; National Center 

for Infectious Diseases, Centers for 

Disease Control and Prevention 

.1998. Laboratory Methods for the 

Diagnosis of meningitis caused by 

Neisseria meningitidis, 

Streptococcus pneumoniae, and 

Haemophilus influenzae. National 

Center for Infectious Diseases, 

Centers for Disease Control and 

Prevention, Atlanta, GA, USA. 

8. Zaidi,A. K. ; Khan,H. ; Lasi,R. ; 

Mahesar,W. and The Sindh 

Meningitis Group 2009. 

Surveillence of pneumococcal 

meningitis among children in 

Sindh, Southern Pakistan. Clin. 

Infec. Dis.,48 :S129-35. 

9. Messmer, T.O. ; Sampson, J.S. ; 

Stinson, A. ; Wong, B. ; Carlone, 

G.M. and Facklam, R.R. 2004. 

Comparsion of four polymerase 

chain reaction assays for specificity 

in the identification of 

S.pneumoniae .Dia. Microbiol. 

Infect. Dis.,(49):249-254. 

10. Brooks ,G.F. ; Carroll, K.C. ; 

Butel, J.S. and Morse,S.A. 2007. 

“Jawetz, Melink and Adelberg
ʼ

s 

Medical Microbiology”.24 ed. 

McGraw-Hill Companies, Inc. 

,USA.p : 124.  

11. World Health Organization .2007. 

Pneumococcal meningitis vaccine 

for childhood immunization – 

WHO position paper. 

Wkly.Epidemoiol. Rec.,82:93-104.  

12. Whatmore , A. ; Efstratiou, A. ; 

Pickerill, P. ; Broughton, K. ; 

Woodard, G. ; Sturgeon, D. ; 

George, R. and Dowson, C. 2000. 

Genetic relationships between 

clinical isolates of Streptococcus 

pneumoniae, Streptococcus oralis, 

and Streptococcus mitis: 

characterization of „„atypical‟‟ 

pneumococci and organisms allied 

to S. mitis harboring S. pneumoniae 

virulence factor-encoding genes. 

Infect.Immun. ,68: 1374–1382. 

13. Duger,E.L. ; Asturias,E.J. and 

Halsey,N.A. 2008. Culture – and 

antigen-negative meningitis in 

Guatemalan children .Rev. Panam. 

Salud. Publica/Pan Am. J. Public 

Health ,24(4): 248-254. 

14. Centers for Disease Control and 

Prevention .2002 . Progress toward 

elimination of Haemophilus 

influenzae type b invasive disease 

among infants and children : 

United States,1998-2000.MMWR 

Morb. Mortal. Wkly. Rep. ,51:234-

9. 

15. Dash, N. ; Panigrahi,D. ; Al-

Khusaiby, S. ; Al-Awaidy, S. and 

Bawikar,S. 2008. Acute bacterial 

meningitis among children > 5 

years of age in Oman : a 

retrospective study during 2000-

2005. J. Infect. Developing 

Countries ,2(2):112-115. 

16. Saha , S.K. ; Darmstadt, G.L. ; 

Yamanaka, N. ; Billal, D.S. ; 

Nasreen,T. and Islam, M. 2005. 

Rapid diagnosis of pneumococcal 

http://content.nejm.org/cgi/content/full/351/18/1849
http://content.nejm.org/cgi/content/full/351/18/1849
http://www.pubmedcentral.nih.gov/articlerender.fcgi?tool=pmcentrez&artid=2427067
http://www.pubmedcentral.nih.gov/articlerender.fcgi?tool=pmcentrez&artid=2427067
http://www.pubmedcentral.nih.gov/articlerender.fcgi?tool=pmcentrez&artid=2427067
http://www.pubmedcentral.nih.gov/articlerender.fcgi?tool=pmcentrez&artid=2427067
http://en.wikipedia.org/wiki/BMJ
http://www.journals.uchicago.edu/doi/full/10.1086/425368
http://www.journals.uchicago.edu/doi/full/10.1086/425368
http://www.journals.uchicago.edu/doi/full/10.1086/425368


 J. Baghdad for Sci.  Vol.9(3)2012 
 

471 

meningitis : implications for 

treatment and measuring disease 

burden .Pediatr. Infect. Dis. J. 

,24:1093-1098. 

17. Kanegaye, J.T. ; Sliemanzadeh, P. 

and Bradley, J.S. 2001. Lumbar 

puncture in pediatrics bacterial 

meningitis defining the time 

interval for recovery of 

cerebrospinal fluid pathogens after 

parental antibiotic pretreatment 

.Pediatrics,108:1169-1174. 

18. Luszczak,M. 2001. Evaluation and 

management of infants and young 

children with fever . Am. Fam. 

Physician,64: 1219-26. 

19. Gurley ,E.S. ; Hossain, M.J. ; 

Montgomery, S.P. ; Petersen, L.R. ; 

Sejvar, J.J. ; Mayer, L.W. ; 

Whitney, A. ; Dull, P. ; Nahar, N. ; 

Rafique Uddin, A.K. ; Rahman, 

M.E. ; Saifuddin Ekram, A.R. ; 

Luby, S.P. and Breiman, R.F. 

2009. Etiologies of bacterial 

meningitis in Bangladesh : results 

from hospital-based study. Am. J. 

Trop. Med. Hyg., 81(3):475-483.  

20. Seehusen, D.A. ; Reeves, M.M. 

and Fomin, D.A. 2003. 

Cerebrospinal fluid analysis. Am. 

Fam. Physician, 68(6):1103-1108. 

 

 

 حدوث التهاب السحايا البكتيري في العراق

 
  ***احمد  الكرخي كفاح           ** خالد عبد الرزاق حبية        *هدى زهير البناء

 
*
ُذا الجحث ُْ جشء هي رسبلَ الذكتْراٍ للوؤلف  اوّ  .   قسن علْم الحٍبٍ ، كلٍَ العلْم ، الجبهعَ الوستٌصزٌَ. 

  hudazuheir@yahoo.comعٌْاى الجزٌذ اولكتزًًّ لَ :
**
 بت ، جبهعَ ثغذاد.قسن علْم الحٍبٍ ، كلٍَ العلْم للجٌ 
***
 هختجز الصحَ الوزكشي ، ّسارٍ الصحَ. 

 

 الخلاصه :
فً اوطفب  الذٌي اظِزّا ًتبئج سرعٍَ   Streptococcus pneumoniaeُذٍ الذراسَ تزكش على ثكتزٌب   

جز الصحَ اٌجبثٍَ لحبوت التِبة السحبٌب الجكتٍزي. تن التحزي عي الْثبئٍَ  ، الٌتبئج الوخجزٌَ ّالطجٍَ فً هخت

%(  39,85( حبلَ ) 55( عٌٍَ كبى هٌِب )138.  تن جوع ) 2010العزاق للفتزٍ هي ًٍسبى الى اٌلْ   –الوزكشي 

%( كحبلَ التِبة سحبٌب  16,66( حبلَ )23هشخصَ هي قجل الطجٍت الوعبلج كحبلَ التِبة سحبٌب ثكتٍزي ،) 

 febrile convulsion ، ningoencephalitis %( كحبوت طجٍَ هختلفَ )هثل13,04( حبلَ )18فبٌزّسً ، )

 Streptococcus%( كحبوت غٍز هشخصَ طجٍب. عشلت ثكتزٌب 30,43( حبلَ )42، الصزع ،....الخ( ّ ) 

pneumoniae   ( هي حبوت التِبة السحبٌب الجكتٍزي . كبى هتْسط اعوبر  18,18( حبوت فقط  )10هي )%

( شِز 20-1( شِز ّ كبًت اعلى ًسجَ فً الفئَ العوزٌَ )130,75زي )الوزضى لحبوت التِبة السحبٌب الجكتٍ

 89,09( حبلَ )49%(. الحوى كبًت هي اكثز اوعزاض تكزارا فً ) 76,36( حبلَ )42ّالتً ظِزت ثعذد )

ّ  52,72( حبلَ )25،  29%( ّهي ثن اوًفعبلٍَ ّالصزع فً ) 61,81( حبلَ )34%( هتجْعَ ثبلغثٍبى فً )

( 65ّ 44لى التْالً.كبى هتْسط الكلْكْس ّالجزّتٍي لحبوت التِبة السحبٌب الجكتٍزي )( % ع45,45

 )هلغن/دٌسلٍتز( على التْالً.
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