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ABSTRACT 

Sterile body fluids like pleural, peritoneal, cerebrospinal, synovial or pericardial fluids can be invaded 

and infected with microorganisms, especially bacteria which may result in severe morbidity and 

mortality. This study was undertaken to determine the antibiotic sensitivity pattern and their 

etiological agents of various bacterial infections in the body fluids. A total of 100 samples from 

patients who visited Rama Medical College Hospital & research center, Kanpur were analysed for 

bacteriological culture and antibiotic sensitivity over a period of one year. Clinical specimens (body 

fluids) were processed for bacterial culture according to the standard procedures and antimicrobial 

susceptibility test for isolated organisms was done using agar disk diffusion method. In 100 samples 

of various body fluids culture was positive in 31%. . Growth was most commonly seen in Pleural 

fluid (21%), peritoneal fluid (6%) and CSF (4%) respectively. There were no growth from synovial 

fluid and pericardial fluid. The most predominant isolates were E.coli (38.7%), S.aureus (22.5%), 

S.pneumoniae (19.35%), Klebsiella spp. (12.9%) and Pseudomonas spp. (6.45%). E.coli, Klebsiella 

spp. and Pseudomonas are most commonly sensitive to Imipenem, Meropenem, Colistin, Polymixin 

B; S.aureus to, clindamycin, Linezolid, Teicoplanin and Vancomycin; Pseudomonas to Piperacillin + 

Tazobactum. Drug resistance was high in the isolated microorganisms. The clinical implication 

warrant further study of antibiotic sensitivity in the treatment of above infected body fluids. It is 

necessary to treat the body fluid infections by the empirical use of antimicrobial drugs as soon as 

possible to reduce the morbidity and mortality, this is based on the knowledge of epidemiology of 

bacterial susceptibility pattern in each area. 

 

INTRODUCTION 

 Body fluids like Pleural, Peritoneal, 

Cerebrospinal, Synovial, and Pericardial are usually sterile. 

Microorganisms like bacteria, fungi, virus and parasites 

may invade and infect the body fluids and results in severe 

morbidity and mortality. Even one colony of a potentially 

pathogenic microorganism may be significant [1]. There 

are certain common pathogenic bacteria like E.coli, 

H.influenza, N. meningitides, S.aureus, S.pneumoniae, 

Klebsiella spp. that infect the major body site. A pleural 

effusion is an abnormal excessive collection of this fluid 

which may be caused by bacterial infection like 

Haemophilus influenzae, Mycobacterium tuberculosis, 

Streptococcus pneumoniae etc. The peritoneal cavity is the 

fluid-filled gap between the wall of the abdomen and the 

organs contained within the abdomen. Problems with 

the peritoneal cavity can occur when there is an increase in 
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fluid accumulation. Peritonitis is a significant cause of 

mortality in patients or chronic ambulatory peritoneal 

dialysis (CAPD). Normal skin flora including 

S.epidermidis, are the most common aetiological agents in 

CAPD peritonitis.[2]Cerebrospinal fluid (CSF) is collected 

in case of Central nervous system (CNS) infections like 

meningitis. Meningitis is a medical emergency that require 

urgent rational antibiotics therapy.Despite of availability of 

potent newer antibiotics, the mortality rate due to acute 

bacterial meningitis remains significantly higher in India 

and other developing countries, ranging from 16-32% 

[3,4].  

Common pathogens that infect CNS are Neisseria 

meningitidis & Streptococcus pneumococci, Haemophilus 

influenzae B, haemolytic streptococcus (Streptococcus 

agalactiae) and Escherichia coli. Synovial fluid analysis 

may be ordered to help diagnose the cause of 

joint inflammation, pain, swelling, and fluid accumulation. 

Septic arthritis remains an important cause of joint 

destruction. The clinical diagnosis of septic arthritis may 

be supported by laboratory diagnosis by different synovial 

fluid in patients with suspected septic arthritis is frequently 

disappointing and causative organism is only recover in 

one two third of cases [5].  

Pericarditis is caused by a wide range of 

microorganisms. The most frequent etiological agents are 

viruses. Bacterial pericarditis is most frequent caused by 

S.pneumoniae or S.aureus. [6]. It is necessary to treat the 

body fluid infections by the empirical use of antimicrobial 

drugs as soon as possible to reduce the morbidity and 

mortality, this is based on the knowledge of epidemiology 

of bacterial susceptibility pattern in each area. This study 

was done for identifying the bacterial pathogens and their 

antimicrobial susceptibility pattern in the patients visiting 

Rama Medical College Hospital & research center, 

Kanpur.  

 

MATERIAL AND METHODS 

This study was conducted in the Rama Medical 

College Hospital and Research Center, Kanpur, from 

October 2013 to September 2014 in Departments of 

Microbiology. A total of 100 samples were analysed. 

Pleural, Peritoneal, Cerebrospinal (CSF), Synovial and 

pericardial fluids were drawn using proper aseptic 

precautions and sent to Department of Microbiology, in 

appropriate transport medium within the time limit, were 

included in this study. 
 

Exclusion criteria 

Contaminated, delayed and sample transported in 

inappropriate medium were excluded from the study. 

 

Sample Processing  
Pleural fluid, CSF, Peritoneal fluid, Synovial fluid 

and pericardial fluid carried to laboratory according to 

inclusion criteria were processed in laboratory using 

standard procedure. Blood agar, Mac-Conkey agar, 

Thioglycollate medium (Himedia, Mumbai, India) were 

used for culture with the purpose of obtaining isolated 

colonies.  

Thus obtained isolated colonies were used for 

gram's staining for the differentiation of organism and for 

the confirmation whether the organism isolated were gram 

positive or gram negative using microscope. Thus 

differentiated and confirmed gram positive and gram 

negative colonies were then identified using biochemical 

tests and after identification antibiotic pattern was 

determined following Kirby Bauer’s method according to 

CLSI guidelines [7], Ethical clearance from the Institute 

was obtained. 
 

Drugs for GPC pathogen 

The antibiotics which were tested for GPC were 

ampicillin (10mcg), oxacillin (1mcg), cefoxitin (30mcg), 

amikacin (10mcg), gentamycin (10mcg), ciprofloxacin 

(5mcg), tetracycline (30mcg), imipenem (10mcg), mero 

penem (10mcg), clindamycin (2mcg), erythromycin 

(15mcg), vancomycin (30mc), teicoplanin (30mcg). The 

company manufactured these drugs was Himedia 

(Mumbai, India). 

 

Drugs for GNB pathogen 

For GNB ampicillin(10mcg), amoxicillin(30mcg), 

pipracillin/tazobactam (100/10mcg), oxacillin(1mcg), 

cefoxitin (30mcg), ceftazidime (30mcg), ceftriaxone 

(30mcg), cefotaxime (30mcg), cefepime (30mcg), cefe 

perazone/ sulbactam (75/30mcg), amikacin (10mcg), 

gentamycin (10mcg), netilmycin (30mcg), ciprofloxacin 

(5mcg), tetracycline (30mcg) ,imipenem(10mcg), 

meropenem (10mcg), aztreonam (30mcg), polymyxin 

B(300mcg), colistin(10mcg), tigicycline(15mcg) 

antibiotics were used. 

 

Drugs for Pseudomonas auerogenosa pathogen 

Antibiotics used for Pseudomonas aerogenosa 

were ampicillin(10mcg), amoxycillin (30mcg), 

piperacillin/tazobactam (100/10mcg), carbanecillin 

(100mcg), cefoxitin (30mcg), ceftazidime (30mcg), 

ceftriaxone (30mcg), cefotaxime (30mcg), cefepime 

(30mcg), cefeperazone/sulbactam (75/30mcg), amikacin 

(10mcg), gentamycin (10mcg), netillmycin (30mcg), 

ciprofloxacin (5mcg), tetracycline (30mcg), imipenem 

(10mcg), meropenem (10mcg), aztreonam (30mcg), 

polymyxin B (300mcg), colistin (10mcg), teicoplanin 

(30mcg), tigicycline (15mcg).  

 

RESULTS 

A total 100 different body fluid were collected 

from patients, which included Pleural fluid, Peritoneal 

fluid, Cerebrospinal fluid, Synovial fluid and Pericardial 

fluid. Among 100 samples 31 fluids showed growth [Table 

1] and the age and gender profile of the patients showed in 

[Table 2] isolates from different fluids were E.coli, 

S.aureus, S.pneumoneae, Klebsiella spp. and Pseudomonas 

spp. [Table 3]. Antibiotic sensitivity pattern of different 

isolates were showed in [Table 4]. 
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Table 1. Different type of samples 

Samples Total no. of samples Growth No growth 

Pleural fluid 75 21 54 

Peritoneal fluid 14 6 8 

Cerebrospinal fluid 8 4 4 

Synovial fluid 2 0 2 

Pericardial fluid 1 0 1 

Total 100 31 69 

Table 2. Ages and sex wise distribution of samples 

Age Total Samples Growth No Growth 

<20 19 3(15.78%) 16(84.21%) 

21-40 23 5(21.73%) 18(78.26%) 

41-60 41 15(36.58%) 26(63.41%) 

61-80 15 7(46.66%) 8(53.33%) 

>80 2 1(50%) 1(50%) 

Gender  

Male 69 23 46 

Female 31 8 23 

 

Table 3. Different organisms isolated from different samples 

Organisms Total 
Pleural 

Fluid 
CSF 

Peritoneal 

Fluid 

Synovial 

Fluid 

Pericardial 

Fluid 

E.Coli 12(38.7%) 6(28.5%) 1(25%) 5(83.3%) 0 0 

S.Auerus 7(22.5%) 5(23.8%) 2(50 %) 0 0 0 

S.Pneumoneae 6(19.35%) 6(28.5%) 0 0 0 0 

Klebsiella Spp. 4(12.9%) 2(9.5%) 1(25%) 1(16.6%) 0 0 

Pseudomonas Spp. 2(6.45%) 2(9.5%) 0 0 0 0 

Total 31 21 4 6 0 0 

 

Table 4. Antibiotic sensitivity patterns of isolates 

Drugs E.coli (%) 
Staphylococci 

aureus (%) 

Streptococcus 

pnemoniae (%) 
Klebsiella sp. (%) 

Pseudomonas 

sp. (%) 

AMP 33.3 28.5 50.0 25.0 50.0 

AMC 41.6 ND 66.6 25.0 50.0 

CB ND ND ND ND 100 

PIT 91.6 ND 83.3 75.0 100 

OX ND 71.4 66.6 ND ND 

CX 75.0 60.0 66.6 75.0 50.0 

CAZ 75.0 ND ND 75.0 100 

CTX 75.0 ND 83.3 75.0 50.0 

CTR 75.0 ND ND 75.0 50.0 

CPM 75.0 ND ND 75.0 100 

CFS 100 ND ND 100 100 

AK 91.6 85.7 66.6 100 50.0 

GEN 83.3 85.7 50.0 100 50.0 

NET 91.6 ND ND 100 100 

CIP 66.6 42.8 83.3 75.0 100 

TE 83.3 71.4 83.3 75.0 50.0 

IPM 100 100 ND 100 100 

MRP 100 100 ND 100 100 

CD ND 100 100 ND ND 

E ND 85.7 83.3 ND ND 

VA ND 85.7 83.3 ND ND 

AT 83.3 ND ND 75.0 50.0 
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LZ ND 100 83.3 ND ND 

PB 100 ND ND 100 100 

CL 100 ND ND 100 100 

TEI ND 100 83.3 ND ND 

TGC 100 ND ND 100 100 

 

DISCUSSION 

Normally body fluids are sterile but in abnormal 

condition organisms can infect, which can be isolated from 

different body fluids such as pleural fluid, peritoneal fluid, 

cerebrospinal fluid pericardial fluid synovial fluid etc. In 

this study 31% samples give culture positive result, while 

other studies also conducted and found 48.4% and 24% 

positive results [8,9]. In the study out of 100 samples 

studied, pleural fluid was (75%), CSF (8%), peritoneal 

fluid (14%), synovial fluid (2%) and pericardial fluid (1%) 

respectively. Sorlin P [8] also studied on peritoneal fluid 

(50%), CSF (8%), pleural fluid (8%), synovial fluid (12%) 

and amniotic fluid (2%) but predominant organisms were 

Enterobacter, S.aureus, CONS, Enterococci & 

Streptococci spp. but in our study E.coli (38.8%) was the 

predominant organism followed by S. aureus (22.5%), 

Streptococcus pneumoneae (19.3%), Klebseilla spp. 

(12.9%) and Pseudomonas spp (6.45%).  

Ahmed et al [10] and Liang et al [11] observed 

streptococcus spp. and Dorob et al [2] found pseudomonas 

spp. was the most frequent microorganism isolated from 

pleural fluid while in our study E.coli (28.5%) was the 

most common isolate from pleural fluid. Similar to our 

study, Ramakrishnaih et al [12] also found E.coli and 

Klebsiella spp. were the predominant isolates while Evan 

et al [13] got S.aureus was the most common isolate. 

The microorganisms more commonly isolated from cases 

of SPO (Spontaneous peritonitis) are Escherichia coli 

(∼70%), Klebsiella species (∼10%), Proteus species, 

Enterococcus faecalis (∼4% each), Pseudomonas species 

(∼2%) and others (∼6%) was observed by Arroyo et al 

[14], which was similar to our study which showed E.coli 

(83.3%), Klebsiella (16.6%), though the clinical diagnosis 

was not known in our study. According to Bhagawati G et 

al [15] found the most common bacterial isolate from CSF 

was S. aureus, (29.41%). Other recent studies have 

reported S. pneumoniae and K. pneumoniae as the most 

common cause of meningitis 35.29% [16,17]. 

A study from Gambia [18] reported H. 

influenzae (20%), N. meningitidis (1%), S. pneumonia 

(20%), Salmonella sp. (2%), E. coli (2%), Molyneux et al 

[19] observed commonest isolate as S.pnemoniae (27%) 

followed by H. influenzae (21%). In our study S.aureus 

(50%) was the commonest isolate followed by E.coli 

(25%) and Klebsiella spp. (25%) from CSF. On synovial 

fluid, there were many studies conducted by authors like 

Ahmed lafi S et al [20] and Nutt L et al [5] that found 

S.auerus was the most predominant isolates from synovial 

fluid 55% and 30% respectively. And H.Reuter et al [21] 

diagnose pericardial fluid and found S.aureus and 

Salmonella spp while Kambiz Mozaffari et al found 

S.epidermidis (73.3%). In the present study, an important 

finding was that there was no organism isolated from 

synovial fluids and pericardial fluids. This could be due to 

the reason that we have used conventional culture methods 

to isolate the bacteria due to cost constraints. 

In our study all gram negative isolates (E.coli, 

Klebsiella, and Pseudomonas spp.) were sensitive to all 

Imipenem, Meropenem, Colitin, Polymixin B and 

Tegicycline. Cefeperazone salbactum was sensitive to most 

of isolates which is consistent to finding of Zoveri R.[21] 

According to Barai L et al [23] E.coli isolates were highly 

resistant (>80) to Cephalosporins and Fluoroquinolones. 

Tullu MS et al [24] study too, majority of the isolates were 

highly resistant (66%-100) to Ampicillin and Cephazolin. 

Similarly in our study E.coli showed low sensitivity to 

antibiotics: 25% to Ceftazidime, 25% to Cefotaxime, 

33.3% to ampicillin and 41.6% to amoxyclav. Auranzeb et 

al [25] in one study reveal 75% resistence to Ampicillin 

similarly our study showed only 28.5% of sensitivity to 

ampicillin for Staphylococcus aureus. All Staphylococcus 

aureus strains were susceptible to Linezolid, Teicoplanin 

and Vancomycin in our study. Other studied also showed 

good sensitivity to Linezolid and Amikacin [26]. 

Nwadioha SI et al [2] found S. pnemoniae was susceptible 

to ciprofloxacin (87%), ceftriaxone (87%), clavulinate-

amoxycillin (78%) and also Anagaw B et al [27] showed 

11% of resistance to ciprofloxacin which is inconsistence 

with other studies in Nigeria (20%) [28] and Ethiopia 

(16%) [29]. In this study all strains of Pseudomonas 

aeruginosa was sensitive to Ciprofloxacin and Piperacillin 

+ Tazobactum while Dorobat OM et al [2] found 67.8% 

resistance to Ciprofloxacin and D Narayanappa et al [26] 

showed Pseudomonas was sensitive to ceftazidime, 

cefotaxime, amikacin, ciprofloxacin and resistant to 

tetracycline. 

 

CONCLUSION 

Drug resistance was high in the isolated 

microorganisms. The clinical implication warrant further 

study of antibiotic sensitivity in the treatment of above 

infected body fluids It is necessary to treat the body fluid 

infections by the empirical use of antimicrobial drugs as 

soon as possible to reduce the morbidity and mortality, this 

is based on the knowledge of epidemiology of bacterial 

susceptibility pattern in each area. 

 

ACKNOWLEDGEMENT 
We wish to express our profound gratitude to all 

patients who participated in this research study. 

 

 



Sujatha et al. / International Journal Of Advances In Case Reports, 2015;2(3):119-124. 

 

123                                              

 

REFERENCES 

1. Bailey & Scott’s Diagnostic Microbiology. (2002). Eleventh edition, ISBN 0-323-01678-2. 

2. Dorobăţ OM, Moisoiu A, Tălăpan D. (2006). Bacteria isolated from pleural fluid and their resistance to antimicrobials. 

Pneumologia, 55(2), 47-51. 

3. Sheryl Zlenitsky, Christine Franzuk et al. (2002). Antibiotic tolerance of peritoneal bacterial isolates in dialysis fluids. J 

Antimicrob Chemother, 49(5), 863-6. 

4. Nwadioha SI et al. (). Bacteriological isolates from Cerebrospinal Fluid of suspected acute meningitis in Nigerian 

Children. International infectious Disease, 1, 8. 

5. Nutt L, H Orth, J Goodway, E Wasserman. (2010). Superior detection of pathogens in synovial fluid by the Bactec 

9240 Peds plus/F system compared to the conventional agar-based culture method. South Afr J Epidermiol Infect, 25(4), 

11-14. 

6. Fairley CK, Ryan M, Wall PG, Weinberg J. (1996). The organism reported to cause infective myocarditis and 

pericarditis in England and Wales. J Infect, 32, 223-225 

7. Performance Standards for Antimicrobial Disc Susceptibility Tests. (2012). Approved Standard-Eleventh Edition 

M02-A11.Vol.32, No-1. National Committee for Clinical Laboratory Standards, Wayne, PA.USA. 

8. Saito T, Iinuma Y, Takakura S, Fujihara N, Inoue J, Hamaguchi Y, Ichiyama S. (2005). Feasibility of flow cytometry 

for the detection of bacteria from body fluid samples. J Infect Chemother, 11(5), 220-5. 

9. Sorlin P, Monsoon I, Dagyaran C, Struelins MJ. (2009). Comparision of resin containing BACTECplus aerobic/F medium 

with conventional method for culture of normally sterile body fluids, J. Med. Microbiolo 49, 789-791. 

10. Ahmed RA, Marrie TJ, Huang JQ. (2006). Thorasic empyma in patient with community acquired pneumonia. Am J Med, 

119, 877-883. 

11. Liang SJ, Chen W, Lin Yc,Tu Yc, Chen Hj, Tsai Yl et al. (2007). Community acquired thorasic empyma in young a dult. 

South med J, 100, 1075-80 

12. Ramakrishnaiah VP, Chandramaliteswaran C, Dharanipragadha K, Sistla S, Krishnamachari S. (2012). Community 

acquired secondary bacterial peritonitis in a tertiary hospital of South India, an audit with special reference to peritoneal 

fluid culture. Trop Gastroenterology, 33(4), 275-81. 

13. Evans Luke T., W. Ray Kim, John J. Poterucha, and Patrick S. Kamath. (2003). Spontaneous Bacterial Peritonitis in 

Asymptomatic Outpatients with Cirrhotic Ascites. Liver Failure and Liver Disease Hepatology, 37(4), 897–901. 

14. Arroyo V, Bataller R, Ginès P. (2000). Spontaneous bacterial peritonitis, eds. O'Grady and Lake's comprehensive clinical 

hepatology, 1st ed Barcelona, Mosby, 7.10–7.14. 

15. Gitali Bhagawati, Dipa Barkataki, NK Hazarika. (2014). Study on isolates of acute meningitis in a tertiary care centre in 

Assam. International journal of medicine and public health, 4(4). 

16. Sonavane AE, Baradkar VP, Mathur M. (2008). Pattern and an t ib io t i c  susceptibility of bacteria isolated in clinically 

suspec ted  cases of meningitis in children. J Pediatr Neurosci, 3, 131-3. 

17. Debnath DJ, Wanjpe A, Kakrani V, Singru S. (2012). Epidemiological study of acute bacterial meningitis in admitted 

children below twelve years of age in a tertiary care teaching hospital in Pune, India. Med J DY Patil Univ, 5, 28 -30. 

18. Weber MW, Herman J, Jaffer S, Usen S, Ooaraugo A, Omsosighoc, et al. (2002). Clinical predicators of bacterial 

meningitis in infants and young children in Gambia. Trop Med Int Health, 7, 722-31. 

19. Molyneux E, Walsh A, Phiri A, Molyneux M. (1998). Acute bacterial meningitis in children admitted to Queen Elizabeth 

Central Hospital, Blantyre, Malwi in 1996-97. Trop Med Int Health, 39, 610-8. 

20. Ahmed lafi S., omaima T.M. Al-Mashhadani and Waleed I. Al-Obaidi. (2010). Bacteriological and serological study on 

synovial Fluid in septic arthritis patients. Egypt. Acad J Biolog Sci, 2(2), 27-35. 

21. H.Reuter, L.J. Burgess and A.F. Doubell. (2005). Epidemiology of Pericardial effusion at large Academic hospital in south 

Africa. Epidemiol Infect, 133(3), 393–399. 

22. Zaveri Jitendra R, Patel Shirishkumar M, Nayak Sunil N, Desai Kanan4, Patel Parul. (2012). A study on bacteriological 

profile and drug sensitivity & resistance pattern of isolates of the patients admitted in intensive care units of a tertiary care 

hos pital in Ahmadabad. National Journal of Medical Research, 2(3), 330. 

23. Barai L, Fatema K, Ashraful Haq J, Omar Faruq M, Areef Ahsan ASM, Golam Morshed MAH et al. (2010). Bacterial 

profile and their antimicrobial resistance pattern in an intensive care unit of a tertiary care hospital in Dhaka. Ibrahim 

Med Coll J, 4(2), 66-69. 

24. Tullu MS, Deshmukh CT, Baveja SM. (1998). Bacterial profile and antimicrobial susceptibility pattern in catheter related 

nosocomial infections. J Postgrad Med, 44(1), 7-13. 

25. Aurangzeb B. and Hameed A. (2003). Neonatal sepsis in hospital- born babies, bacterial isolates and antibiotics 

susceptibility pattern. Journal of College of Physicians and Surgeons Pakistan, 13(11), 629-632. 

26. D Narayanappa, N Rashmi, NA Prasha, Anil Kumar. (2013). Clinico- Bacteriological Profile and Outcome of empyema. 

IndianPaediatrics, 50, 15. 

http://www.ncbi.nlm.nih.gov/pubmed?term=Dorob%C4%83%C5%A3%20OM%5BAuthor%5D&cauthor=true&cauthor_uid=17069201
http://www.ncbi.nlm.nih.gov/pubmed?term=Dorob%C4%83%C5%A3%20OM%5BAuthor%5D&cauthor=true&cauthor_uid=17069201
http://www.ncbi.nlm.nih.gov/pubmed?term=T%C4%83l%C4%83pan%20D%5BAuthor%5D&cauthor=true&cauthor_uid=17069201
http://www.ncbi.nlm.nih.gov/pubmed/17069201
http://www.ncbi.nlm.nih.gov/pubmed?term=Saito%20T%5BAuthor%5D&cauthor=true&cauthor_uid=16258816
http://www.ncbi.nlm.nih.gov/pubmed?term=Saito%20T%5BAuthor%5D&cauthor=true&cauthor_uid=16258816
http://www.ncbi.nlm.nih.gov/pubmed?term=Takakura%20S%5BAuthor%5D&cauthor=true&cauthor_uid=16258816
http://www.ncbi.nlm.nih.gov/pubmed?term=Takakura%20S%5BAuthor%5D&cauthor=true&cauthor_uid=16258816
http://www.ncbi.nlm.nih.gov/pubmed?term=Inoue%20J%5BAuthor%5D&cauthor=true&cauthor_uid=16258816
http://www.ncbi.nlm.nih.gov/pubmed?term=Inoue%20J%5BAuthor%5D&cauthor=true&cauthor_uid=16258816
http://www.ncbi.nlm.nih.gov/pubmed?term=Ichiyama%20S%5BAuthor%5D&cauthor=true&cauthor_uid=16258816


Sujatha et al. / International Journal Of Advances In Case Reports, 2015;2(3):119-124. 

 

124                                              

 

27. Anagaw B, Gezachew M, Biadgelgene F, Anagaw B, Geleshe T, Taddese B, Getie B, Endris M, Mulu A, Unakal C. 

(2013). Antimicrobial susceptibility patterns of Streptococcus pneumoniae over 6 years at Gondar University Hospital, 

Northwest Ethiopia. Asian Pac J Trop Biomed, 3(7), 536-41. 

28. Akanbi HAA, Taiwo SS, Babatunde SK, Onile BA, Abdulraheem IS. (2004). Antibiotic susceptibility pattern of 

Streptococcus pneumoniae in Ilorin, Nigeria. Afr J Clin Exp Microbiol, 5(2), 173–176. 

29. Sebhat E, Yenew K, Andargachew M. (2008). Increased resistance of Streptococcus pneumoniae isolates to antimicrobial 

drugs at a Referral Hospital in North West Ethiopia. Trop Doct, 38, 110–112. 

http://www.ncbi.nlm.nih.gov/pubmed?term=Anagaw%20B%5BAuthor%5D&cauthor=true&cauthor_uid=23836097
http://www.ncbi.nlm.nih.gov/pubmed?term=Anagaw%20B%5BAuthor%5D&cauthor=true&cauthor_uid=23836097
http://www.ncbi.nlm.nih.gov/pubmed?term=Biadgelgene%20F%5BAuthor%5D&cauthor=true&cauthor_uid=23836097
http://www.ncbi.nlm.nih.gov/pubmed?term=Biadgelgene%20F%5BAuthor%5D&cauthor=true&cauthor_uid=23836097
http://www.ncbi.nlm.nih.gov/pubmed?term=Geleshe%20T%5BAuthor%5D&cauthor=true&cauthor_uid=23836097
http://www.ncbi.nlm.nih.gov/pubmed?term=Geleshe%20T%5BAuthor%5D&cauthor=true&cauthor_uid=23836097
http://www.ncbi.nlm.nih.gov/pubmed?term=Getie%20B%5BAuthor%5D&cauthor=true&cauthor_uid=23836097
http://www.ncbi.nlm.nih.gov/pubmed?term=Getie%20B%5BAuthor%5D&cauthor=true&cauthor_uid=23836097
http://www.ncbi.nlm.nih.gov/pubmed?term=Mulu%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23836097
http://www.ncbi.nlm.nih.gov/pubmed?term=Mulu%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23836097

