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Introduction: Inflammation of meninges or infection of subarachnoid space called 

as meningitis.[1] There are two type of meningitis based on changes in leukocytes in 

CSF, Pyogenic meningitis shows elevated polymorphonuclear cells, bacterial agents 

are main causative agents for pyogenic meningitis. And Aseptic meningitis shows 

elevated lymphocytes in CSF, etiological agents includes, viral, parasitic, MTB, and 

fungal agents.[1] Organisms such as Streptococcus agalactiae and E.coli followed 

by Pseudomonas sps, S.aureus, CONS, Elizabethkingia, Citrobacter sps. are 

commonly isolated from meningitis cases.[2] Aims: To find out the bacterial profile 

in term of pathogens frequency in the CSF specimens received in Microbiology 

Laboratory. Material Methods: This is a Retrospective study of one year duration 

(June 2022- May 2023). CSF samples of suspected cases of meningitis received in 

Microbiology Laboratory were processed by automated culture system.  Result& 

Discussion: Out of total 1227 CSF Samples 302 (24.61%) were found culture 

positive. Common isolates were CONS, Acinetobacter sps, Enterococcus, 

Staphylococcus aureus, Klebsiella sps, Streptococcus sps. Conclusion: CSF culture 

positivity showed both Gram positive and Gram Negative Organisms as a causative 

agents of meningitis and CONS, Acinetobacter sps, Enterococcus were the most 

common pathogens. 
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INTRODUCTION: 

Despite recent advances in diagnostic methods bacterial meningitis (BM) is responsible for high levels of both morbidity 

and mortality in children.[3] The most effective way to confirm the diagnosis of bacterial meningitis is cerebrospinal 

fluid (CSF) culture. Bacterial meningitis is associated with considerable morbidity and mortality rates.[4] Viral 

meningitis is shows good prognosis. In paediatric patients if bacterial meningitis not treated early may result in mental 

illness, hearing loss, learning disability and death.[5] 

 

Infectious agents enter into CNS by direct extension or through blood stream. Meningitis is common in certain age 

groups. Neonatal Meningitis mostly acquired from the mother.  

 

Organisms responsible for bacterial meningitis vary with patient’s age, like H.influenzae Type B common in the 6 months 

to 5-years age group, N.Meningitidis in all age groups. 

https://ijmpr.in/
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 S.pneumoniae meningitis decreased due to vaccination, but in adults it remains an important cause of bacterial 

meningitis.[2] Mortality in meningitis cases is 5-40% depending on pathogens isolated and including other factors like 

low immunity and age of the patients.[6] So periodic review is must to prevent the morbidity and mortality. 

 

Based on the clinical history, Physical examination, and CSF examination we can diagnose a case of meningitis.  

Microbiological examination of CSF samples by Gram Staining can provide preliminary identification clue of pathogens. 

Conventional and automated culture methods are availablefor CSF culture. There might be  a less chances of recovery of 

less number of organisms in CSF by conventional culture method. Now a day’s use of automated blood culture system 

for the culture of normally sterile body fluids other than blood is widely accepted. [7,8] 

 

Automated BacT/Alert system can detect the even presence of few numbers of organism or in fewer amount of 

specimens. It will detect the organism by presence and production of CO2 with the help of CO2-sensitive chemical 

sensor. [7,9] 
 

For antimicrobial susceptibility testing commercial automated system have been available, like vitek 2 compact system 

which can detect 9-20 antibiotics.[10] Different bacterial pathogens and antibiotic resistance have been reported in 

several study.[11] Organisms most often isolated from meningitis cases are Streptococcus agalactiae and E.coli followed 

by Pseudomonas sps, S.aureus, CONS, Elizabeth kingia, Citrobacter sps. [2] 

 

This study planned to find out the bacterial profile in term of pathogens frequency in the CSF specimens received in 

Microbiology laboratory. 

 

MATERIAL & METHODS: 

The present retrospective laboratory based study was carried out in the Department of Microbiology, Dr. BVP Rural 

Medical College, (PIMS-DU) Loni, Maharashtra, India, during June 2022 to May 2023. Approval reg. No by 

Institutional Ethical Committee ( Reg. No. PIMS/ DR/ RMC/ 2024/711) 

Inclusion criteria: Patients aged <14years were included with both genders. 

 Exclusion criteria: Patients more than 14 years and repeat specimen were excluded. 

Sample collection: All the CSF specimens of 0-14 year age group and from both genders were received in the 

Microbiology laboratory with duly filled requisition form with request to do culture and sensitivity.  

 

Procedure 

The received CSF samples were inoculated in Aerobic BacT/Alert PF plus bottle (approximately, 0.1 mL-2 

mL).Inoculated bottles were incubated in BacT/Alert Machine (biomerirux) for five days. Flag positive bottles were 

taken out and sub-cultured on Blood agar, Chocolate agar and MacConkey agar and were incubated in incubator at 37 oC 

for 18-24 hours aerobically.  Then isolates were subjected biochemical reactions for identification and antibiotic 

susceptibility test done by Kirby Bauer Disc diffusion method. And some of the isolates were identified by vitek 2 

automated system and Antibiotic sensitivity testing was done by vitek 2 automated system. 

  

RESULT & DISCUSSION: 

Present study shows out of 1227 specimens, from male 728 (59.33%) outnumbered the female specimens 499 (40.66%). 

[Figure 1]  

 

 
Figure1: gender wise distribution of study population 

  

A total of 1227 specimens were processed during study period, out of which 302 (24.61%) specimens were shows a 

growth of various isolates.[Figure 2] 

 

59%

41%

TOTAL SPECIMENS-1227

MALE

FEMALE



Dr. Tadvi Khan SalehaKauser et al. Bacteriological Profile of CSF Specimens Received at Rural Tertiary Care Hospital. 
Int. J Med. Pharm. Res., 6 (6): 913‐918, 2025 

915 

 

 

 
Figure 2: Distribution of CSF culture positivity in present study 

  

Among 302 culture positive specimens 184 (60.92%) were male and remaining 118 (39.07%) were female most common 

age group was neonates 104 (34.43%) shown in Table 1. 

 

Table 1: Age and Gender wise Distribution of positive culture 

Age Male 

(184) 

Percentage 

(%) 

Female 

(118) 

Percentage (%) Total  

(302) 

Percentage% 

0-1 Month 

(Neonates) 

66 35.86% 38 32.20% 104 34.43% 

1 months to 1-year 

(Infants) 

49 26.6% 36 30.50% 85 28.14% 

2-5 Year 29 15.76% 30 25.42% 59 19.53% 

6-14 year 40 21.73% 14 11.86% 54 17.88% 

 

Out of 302 isolates, Gram positive bacteria 199 (65.89%) were the most common as compared to Gram negative 103 

(34.10%) and some rare isolates identified in present study. Out of 199 gram positive isolates, most common isolates 

were CONS 76 (23.17%),followed by Enterococcus sps 56 (17.07%), Staphylococcus aureus 53(16.07%) and 

Streptococcus pneumoniae 14(4.26%). Among 103 Gram negative isolates Acinetobacter baumannii 58 (19.20%) were 

common isolate followed by Klebsiella pneumoniae 19(5.79%), Escherichia coli 7(5.98%), Sphingomonas sps 7(5.98%), 

Pseudomonas aeruginosa 3(2.13%), Enterobacter cloacae 2 (0.60%) and some rare organisms were isolated like 

Elizabeth kingie, Comomonas testoterani, Brivindimonas sps 0.30% which are difficult to grow & identify bye 

conventional culture technique shown in Figure 3. 

  

 
Figure 3: Distribution of CSF bacterial isolates in the present study 
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 Type of antibiotic resistant identified by vitek 2 system in bacterial isolates shown in table 2. 

 

Table 2: Type of antibiotics resistance in isolates 

Organisms isolated  Type of resistant  

Staphylococcus aureus (53) MRSA 84.90% 

Enterococcus spp. (56) VRE 26.78% 

Gram negative isolates (103) MDRO 18.44% 

 

MRSA- Methicillin resistant staphylococcus aureus, VRE- Vancomycin resistant Enterococci, MDRO- Multidrug 

resistant organism. According CLSI 2023 MDRO is defined as non-susceptibility to at least one agent in at least 3 

antimicrobial classes of the following six antimicrobial classes Aminoglycoside, Carbapenems, Fluoroquinolone, β-

lactam, Cephalosporin, Sulbactum.21 

  

DISCUSSION: 

Meningitis is a medical emergency with high morbidity and mortality, survival is depends on early diagnosis and prompt 

treatment. Like other vaccine preventable infections meningitis burden remains high despite of vaccines available against 

common organism causing meningitis like Neisseria meningitidis (meningococcus), Streptococcus pneumoniae 

(pneumococcus), Haemophilus influenza,[13] and now a days these organism not isolated due to effective vaccination and 

difficult to isolate. Most of the cases and death occurring in childrens under 5 years of age.[14] 

 

The present study showed that out of 1227 specimens received Male 728(59.33%) outnumbered the female 499 (40.66%) 

[Figure:1] which is congruous to the study by Attia Bari et al[3]  which comprised 63.8 % of male population and 36.2% 

of female and Savita et al[8] ,Kaul V et al[15] also shows the male dominance over female population, and some study 

did not shows any gender dominance.[16,17] 

In our study CSF culture positivity in received specimens was 24.61% [Figure 2] which was quite similar to DEVI et 

al[7], and incongruous to Attia Bari et al[3] which shows culture positivity 12.6%, Muhammad Moaaz Ali et al[4] 

shows7.85%, Amresh Kumar Singh et al[5] shows 9.01%, Orlando C. Mantese et al[6] shows 16.63%. 

 

This study shows majority of the patients 104(32.20%) were neonates followed by infants  85(28.14%), [table1] which 

was similar to the study done by  Savita Baban Tajane et al[8] and Fatima Khan et al [18]. Our study shows Male 

dominance over Female patients, in the age group 0-2 year shows 115 (38.507%) positivity in male patients and 

76(24.50%) positivity in female patients and in age group 2-5 years shows 29(9.60%) in male patients, 30(9.93%) in 

female patients and in age group 6-14 years shows 40 (21.73%)in male patients and 14 (11.86%) in female patients 

which is quite similar to study done by Singh AK et al[5] 

 

In our study MRSA incidence was 84.9% and Vancomycin resistant Enterococcus (VRE) were isolated by vitek 2 

automates system 26.78%.According to recent CLSI guidelines 2023[21] MDRO in gram negative isolates was 18.44% 

shown in table 2. Other study like Devi et al[11] also shows the  VRE 50% and high resistant in gram negative isolates. 

 

Among 302 isolates Gram positive organisms 199 (65.89%) were major causative agent as compared to Gram negative 

organisms 103 (34.10%) [Figure:3] Similar to many studies by Attia Bari et al[3] shows Gram positive isolates 54.16% 

outnumbered the Gram negative isolates 45.83%, Sing AK et al[5] shows 66.18% Gram positive organism and 28.86% 

Gram negative, F Khan et al[18] shows 59.6%,Rajesh Bareja et al[19] shows 67.39% gram positive isolates. Some studies 

by Devi U et al[7] and Cohen-Wolkowiez M et al[20] are incompatible to our study that shows the predominance of gram-

negative organisms 48% over Gram positive organisms 39%.  

 

In the present study, although significantly more CoNS 76 (23.17%) were isolated indicating that CONS as an emerging 

pathogen. We informed to clinician for clinical correlation. Various studies shows similar findings.[Table 3] 

 

Table 3: Different studies shows the percentage of gram positive organism 
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CONS (76) 

 

25.16% 

 

6% 

 

44.50% 

 

16.9% 

 

49.4% 

 

- 

 

0.32% 

ENTEROCOCCUS 

SPS (56) 

 

18.54% 

 

- 

 

- 

 

17.5% 

 

15.2% 

 

4.5% 

 

4.34% 
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STAPHYLOCOCCUS 

AUREUS(53) 

 

17.54% 

 

- 

 

19.20% 

 

1.72% 

 

7.05% 

 

37.7% 

 

30.43% 

STREPTOCOCCUS 

PNEUMONIAE (14) 

 

4.63% 

 

1.1% 

 

36.12% 

 

- 

 

2.3% 

 

8.7% 

 

14.67% 

  

Table 4: different studies shows the percentage of Gram negative organism 
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Acinetobacter 

baumannii (58) 

19.20% 18% 39.40% 18% 3.21% 2% 1.08% 

Klebsiella 

Pneumonia(19) 

6.29% 21% 20.20% 12% 3.01% 4.7% 4.34% 

Escherichia 

coli(07) 

2.31% 25% 19.20% 3.12% 0.75% 11.2% 11.41% 

Sphingomonas 

sps (7) 

2.31% 0 0 0 0 0 0 

Pseudomonas 

aeruginosa (3) 

0.99% 36% 5.5% 9% 0 12.2% 9.29% 

Enterobacter 

cloacae (02) 

0.66% 0 2.02% 0 0.37% 0 0 

Citrobacter 

koseri (02) 

0.66% 0 11.11% 0 0 2.2% 1.63% 

Elizabeth 

kingie(2) 

0.66% 0 0 0 0 0 0 

Comomonas 

testoterani (1) 

0.33 % 0 0 0 0 0 0 

Brivindimonas 

sps (1) 

0.33% 0 0 0 0 0 0 

Morexella 

group (1) 

0.33% 0 0 0 0 0 0 

 

CONCLUSION: 

In present study most common gram positive isolates was CONS, indication the common emerging etiological agent in 

all age group. This study may play important role in early diagnosis and accurate treatment of paediatric patients. It is 

necessary to do CSF culture for all suspected meningitis cases to know the etiological agents and antimicrobial resistance 

caused by these pathogens. 

  

Declaration: 

Conflicts of interests: The authors declare no conflicts of interest. 

Author contribution: All authors have contributed in the manuscript. 

Author funding: Nill 

 

REFERENCES:  

1. Apurba Shankar Sastry, Sandhya Bhat K; Essentials of MEDICAL MICROBIOLOGY. First edition, JAYPEE 

publishers, page No. 591. 

2. Koneman’s color Atlas and Textbook of diagnostic Microbiology. Seveth edition, Page No.91 

3. Attia Bari1, Fatima Zeeshan1, Aiza Zafa. Childhood Acute Bacterial Meningitis: Clinical 

Spectrum,Bacteriological Profile and Outcome. Journal of the College of Physicians and Surgeons Pakistan 

2016, Vol. 26 (10): 822-826 

4. Muhammad Moaaz Ali , Umme Farwa , Haider Ali. Bacterial isolates and their sensitivity profile from csf 

samples – a 5 year study at a tertiary care hospital. Foundation University Med J 2024; 6(2): 25-30 

5. Amresh Kumar Singh*, Ankur Kumar, Vivek Gaur. Bacteriological profile of acute bacterial meningitis at a 

tertiary care hospital of North India. Int J Res Med Sci. 2016 Oct;4(10):4387-4393 

6. Orlando C. Mantese, Jorge Hirano, Etiological profile of bacterial meningitis in children. J Pediatr (Rio J) 

2002;78(6):467-74. 



Dr. Tadvi Khan SalehaKauser et al. Bacteriological Profile of CSF Specimens Received at Rural Tertiary Care Hospital. 
Int. J Med. Pharm. Res., 6 (6): 913‐918, 2025 

918 

 

7. Savita Baban Tajane. Culture Positivity of Cerebrospinal Fluid by Automated Blood Culture System in 

Neonates: A Cross-sectional Study from Loni, Maharashtra, India. ournal of Clinical and Diagnostic Research. 

2022 Jan, Vol-16(1): DC06-DC09. 

8. Simor AE, Scythes K, Meaney H, Louie M. Evaluation of the BacT/Alert microbial detection system with FAN 

aerobic and FAN anaerobic bottles for culturing normally sterile body fluids other than blood. Diagnostic 

Microbiology and Infectious Disease. 2000;37(1):05-09. 

9. Koneman’s color Atlas and Textbook of diagnostic Microbiology. Seventh edition, Page No.102 

10. Koneman’s color Atlas and Textbook of diagnostic Microbiology. Seventh edition, Page No.1116 

11. Devi et al Bacterial aetiology of neonatal meningitis: A study from north-east India. Indian J Med Res 145, 

January 2017, pp 138-143 

12. Clinical and laboratory standards institute, performas standards for antimicrobial suspectibility testing, M100-

S25, Jan 2022, CLSI. 

13. Zunt JR, Kassebaum NJ, Blake N, Glennie L, Wright C, Nichols E et al. Global, regional and national burden 

of meningitis. 1990–2016: a systematic analysis for the Global Burden of Disease Study 2016. The Lancet 

Neurology. 2018;17(12):1061–82. 

14. DEFEATING MENINGITIS BY 2030.A GLOBAL ROAD MAP. WHO, page 10. 

15. Kaul V, Harish R, Ganjoo S, Mahajan B, Raina SK, Koul D, et al. Importance of obtaining lumbar puncture in 

neonates with late onset septicemia a hospital based observational study from North-West India. J Clin 

Neonatol. 2013;2:83-87. 

16. Jiang JH, Chiu NC, Huang FY, Kao HA, Hsu CH, Hung HY, et al. Neonatal sepsis in the neonatal intensive 

care unit: Characteristics of early versus late onset. J Microbiol Immunol Infect. 2004;37:301-06.  

17. Gheibi S, Fakoor Z, Karamyyar M, Khashabi J, Ilkhanizadeh B, Asghari-Sana F, et al. Coagulase negative 

Staphylococcus; the most common cause of neonatal septicemia in Urmia, Iran. Iran J Pediatr. 2008;18:237-43. 

18. Khan F, Rizvi M, Fatima N, Shukla I, Malik A,Khatoon R. Bacterial meningitis in North India Trends over a 

period of eight years. Neurology Asia.2011;16(1):47-56. 

19. Bareja R, Pottathil S, Shah RK, Grover PS, Singh VA. Trends in bacterial etiology amongst cases of 

meningitis. J Acad Indus Res. 2013;1(12):761-5. 

20. Cohen-Wolkowiez M, Moran C, Benjamin DK, Cotten CM, Clark RH, Benjamin Jr DK, et al. Early and late 

onset sepsis in late preterm infants. The Pediatric Infectious Disease Journal. 2009;28(12):1052. 

21. MDRO &CDI module: Center for disease control & prevention January 2024,MDRO lab ID event 

reporting,(12-6),(12-7). 

 

 


