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Abstract 

Background: Bacterial pleural infection has been a substantial clinical challenge since ancient times. 

Identification of the infecting bacteria by culture of pleural fluid is of great importance for clinical care. 

Inoculating pleural fluid into blood culture bottles at the bedside can potentially improve the yield of 

pleural fluid culture. 

This study was done to assess whether addition of blood culture bottle sample to the standard bottle sample 

increases the rate of detection in pleural fluid culture for the evaluation of empyema. 

Materials and Methods: A cross sectional observational study was conducted in patients with clinical 

presentation compatible with empyema with purulent pleural fluid drainage during thoracocentesis for a 

period of 1 year from 1
st
 January 2013 to 31

st
 December. Those having sputum positive tuberculosis were 

excluded. Two samples were collected in sterile bottle for standard culture and one sample in blood culture 

bottle from every patient enrolled into the study. The second standard culture was taken to assess whether 

the increase in yield was due to repetition of culture. All samples sent to microbiology laboratory of same 

institute. The standard bottle samples were subjected to Gram staining and inoculated to blood, 

MacConkey and chocolate agar. Blood culture bottle containing pleural fluid was incubated at 37
0
 c for 

upto 7 days. A Gram stain was performed on any positive bottle and subculture was done to identify the 

organism. Identification of cultures were done by standard biochemical tests in microbiology laboratory. 

Further evaluation and management of patients done according to the department protocol 

Results: A total of 60 patients were enrolled in the study.The standard laboratory culture of pleural fluid 

was positive in 19 (31.6%) cases. A second standard culture did not produce an increase in bacterial yield. 

Pleural fluid culture in blood culture bottle was positive in 24 (40%) cases. Addition of blood culture bottle 

culture to standard laboratory culture   increased culture positivity by 8.4 (chi square value 41.7 with p 

<0.001). All cases which are culture positive in standard bottle were also positive in blood culture bottle. 

Klebsiella pneumoniae was the most common bacterium identified in pleural fluid culture. Blood culture 

bottle culture identified two extra cases of Pseudomonas aeruginosa, one case of Escherichia coli and 

Klebsiella pneumoniae, and a mixed infection case 

Conclusion: Inoculating pleural fluid into blood culture bottles at the bedside increases the rate of 

bacterial pathogen identification in empyema, when compared to standard laboratory culture. 
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Background 

Bacterial pleural infection has been a substantial 

clinical challenge since ancient times. It is a major 

cause of morbidity and mortality, and its incidence 

continues to rise both in adults and children
1,2,3

. 

About 40% of all patients with pneumonia will 

have an associated pleural effusion, although a 

minority will require an intervention for a 

complicated parapneumonic effusion or 

empyema
4,5

. Delay in diagnosis, failure to institute 

appropriate antimicrobial therapy, and inadequate 

drainage of pleural space contribute to increased 

morbidity and mortality in these patients
3
. 

Prompt evaluation and therapeutic intervention 

appears to reduce morbidity and mortality as well 

as healthcare costs associated with pleural 

infection
3
. Pleural fluid characteristics remain the 

most reliable diagnostic test to guide 

management
1,6.

 Identification of the infecting 

bacteria by culture of pleural fluid is of great 

importance for clinical care. Pleural fluid culture 

also provides the sensitivity profile of the isolated 

microorganism to various antibiotics. This will 

help the clinician for proper antibiotic selection. 

Conventional pleural fluid cultures, especially in 

the event of the prior use of antibiotics, exhibit a 

low sensitivity. About 40% of cases has a negative 

culture results
2
.  These patients are treated with 

empirical antibiotics that cover the spectrum of 

likely pathogens, resulting in polypharmacy and 

its associated disadvantages.  Anaerobic antibiotic 

treatment is frequently given empirically, as 

anaerobes are often implicated in empyema 

although their pick-up rates by standard laboratory 

cultures are poor
7
.  Peripheral blood culture can 

increase the identification rate of the causative 

organism, while sputum cultures are positive less 

often than pleural fluid cultures
8,9

. Inoculating 

pleural fluid into blood culture bottles at the 

bedside can probably improve the yield of pleural 

fluid culture
10,11

. Several studies of this approach 

suggest clinically significant higher bacterial 

isolate rates
12-16

. In other clinical settings, 

inoculation of various other fluids like peritoneal 

dialysate
14,17

, peritoneal fluid 
18

 and synovial 

fluid
14,19

 into blood  culture bottles has been 

shown to be clinically useful. 

This study assesses whether inoculating pleural 

fluid into blood culture bottle identifies more 

bacteria than standard laboratory culture in the 

evaluation of empyema. 

 

Materials and Methods 

After getting approval from the Institutional 

Ethical Committee, a cross sectional observational 

study was conducted in the Department of 

Pulmonary Medicine, Government Medical 

College, Thrissur, Kerala. Patients with clinical 

presentation compatible with empyema with 

purulent pleural fluid drainage during 

thoracocentesis for a period of 1 year from 1
st
 

January 2013 to 31
st
 December 2013 were 

included in the study. Those having sputum 

positive tuberculosis were excluded. The baseline 

characteristics of patients were noted. Two 

samples were collected in sterile bottle (universal 

container for culture sample) for standard culture 

and one sample in blood culture bottle from every 

patient enrolled into the study. The second 

standard culture was taken to assess whether the 

increase in yield was due to repetition of culture. 

Venous blood culture and sputum culture samples 

were also taken. All samples sent to microbiology 

laboratory of same institute. The standard bottle 

samples were subjected to Gram staining and 

inoculated to blood, MacConkey and chocolate 

agar. Blood culture bottle containing pleural fluid 

was incubated at 37
0
 c for upto 7 days. A Gram 

stain was performed on any positive bottle and 

subculture was done to identify the organism. 

Identification of cultures were done by standard 

biochemical tests in microbiology laboratory. 

Further evaluation and management of patients 

done according to the department protocol. 

 

Ethics 

Ethical clearance was obtained from Institutional 

Ethical Committee Government Medical College, 

Thrissur, Kerala 

 



 

Sadakkathulla Unais Cholasseri et al JMSCR Volume 05 Issue 08 August 2017 Page 26879 
 

JMSCR Vol||05||Issue||08||Page 26877-26882||August 2017 

Results 

A total of 60 patients were enrolled in the study. 

Among them 56 (93.3%) were males and 4 (6.7%) 

were females. 38(63.3%) patients had history of 

antibiotic use before enrolment in the study. Also 

15(25%) patients had undergone thoracocentesis 

previously from other centres. Diabetes Mellitus 

was the most frequent comorbidity, found in 

27(45%) patients. 8(13.3%) patients had 

hypertension, 9(15%) patients had history of 

chronic lung disease and 23(38.3%) patients had 

Gastroesophageal reflux disease. Dental infection 

was present in 36(60%) patients. Chest x-ray 

showed mild pleural effusion in 5(8.3%), 

moderate in 47 (78.3%) and massive in 26 

(43.3%) patients. 26 (43.3%) patients had 

encystment of pleural effusion. Sputum culture 

was positive in 5 (8.3%) patients and blood 

culture in 2 (3.3%) patients. The standard 

laboratory culture of pleural fluid was positive in 

19 (31.6%) cases. A second standard culture did 

not produce an increase in bacterial yield. Pleural 

fluid culture in blood culture bottle was positive in 

24 (40%) cases (Table 1). There was high 

agreement between the two methods of pleural 

fluid culture (kappa value=0.82). Addition of 

blood culture bottle culture to the standard 

laboratory culture   increased culture positivity by 

8.4 (chi square value 41.7 with p <0.001). All 

cases which are culture positive in standard bottle 

were also positive in blood culture bottle. 

Klebsiella pneumoniae was the most common 

bacterium identified in pleural fluid culture. Blood 

culture bottle culture identified two extra cases of 

Pseudomonas aeruginosa, one case of Escherichia 

coli, one case of Klebsiella pneumoniae and one 

mixed infection case (Table 2 and Figure 1). 

Additional yield in blood culture bottle was more 

for gram negative organism. A history of 

antibiotic use before diagnostic thoracocentesis 

had decreased pleural fluid culture positivity. In 

patients with a history of antibiotic use before 

diagnostic thoracocentesis culture positivity was 

13/38(34%) whereas that in patients without a 

prior history of antibiotic use was 12/22(54%). 

 Table 1. Microbial culture results 
Patient characteristics Culture positivity, n (%) 

Pleural fluid culture 
              Standard culture bottle 1  

              Standard culture bottle 2  

              Blood culture bottle 

 
19 (31.6) 

19 (31.6) 

24 (40) 

Sputum culture 5 (8.3) 

Venous blood culture 2 (3.3) 

  

Table 2. Pleural fluid culture results for each 

culture method 
pathogen  Sterile bottle, n 

(%) 

Blood culture 

bottle, n (%) 

No pathogen  41 (68.3) 36 (60) 

Streptococcus pneumoniae  4 (6.67) 4 (6.67) 

Streptococcus pyogenes  1 (1.7) 1(1.7) 

Staphylococcus  aureus  2 (3.3) 2 (3.38) 

Escherichia coli  2 (3.3) 3 (5) 

Klebsiella pneumoniae  6 (10) 7 (11.7) 

Pseudomonas aeruginosa  3 (5) 5 (8.3) 

Mixed infection  1 (1.7) 2 (3.3) 

 

 

 
Figure 1 The value of adding blood culture bottle culture methods to standard culture in detection of 

pathogen 
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Discussion 

This study demonstrates that inoculation of pleural 

fluid into blood culture bottles increases 

diagnostic yield of culture. Pleural fluid culture in 

blood culture bottle increases the bacterial yield 

by 8.4% (from 31.6% to 40%) when compared to 

standard culture. All cases which are positive in 

standard culture were also positive blood culture 

bottle culture. 

Several other studies of this approach have shown 

similar results. A prospective study by Menzies 

SM et al in 62 patients with suspected pleural 

infection from four centres in the UK showed the 

addition of blood culture bottle culture increased 

the yield of culture by 20.8 %
20

. Another study in 

1999 by Ferrer A et al also found that pleural fluid 

culture positivity increased significantly by 

additionally analysing samples in blood culture 

bottles
12

. Together with these two studies the 

current study results show that blood culture bottle 

culture is a valuable adjunct to standard laboratory 

plated culture in empyema and should be part of 

standard care. It is very interesting that this 

finding is similar to the results in other ‘non-

blood’ uses of blood culture bottle culture. In 

bacterial peritonitis, peritoneal fluid culture in 

blood culture bottle increased the bacterial 

isolation rate by 29-49%
18

, from a positivity rate 

on standard culture of 42-54%. In synovial fluid 

culture, blood culture bottle culture increased the 

bacterial isolation rate by about 20% over the 10-

20% culture positivity with standard culture
14,19

. 

This study used repeated standard laboratory 

culture as a control intervention to test whether the 

improved yield of organisms using blood culture 

bottles was simply due to repeating the culture 

process. But second standard culture didn’t 

produce any increase in bacterial yield. Hence 

blood culture bottle culture is superior to simple 

repetition of standard culture. 

Klebsiella pneumoniae was the most frequent 

bacterium identified in pleural fluid culture by 

both culture techniques. There are many other 

studies showing similar results. A study by Lin et 

al
21 

in 2007 found  that most frequent bacteria 

isolated were aerobic gram negative group. 

Among them Klebsiella pneumoniae was the most 

frequent isolate. An Indian study by Ramana et 

al
22

 in 2012 have also concluded that most 

common bacteria identified in pleural fluid culture 

were Klebsiella pneumoniae and Pseudomonas 

aeruginosa. 

The additional yield obtained in blood culture 

bottle was predominantly gram negative organism 

and few mixed infection.  This results suggest that 

inoculation of pleural fluid into blood culture 

bottles increases diagnostic yield especially in 

empyema caused by gram negative organism. This 

study demonstrated a differential rates of bacterial 

identification between subjects with or without a 

history of antibiotic use before diagnostic 

thoracocentesis. In patients with a history of 

antibiotic use before diagnostic thoracocentesis, 

culture positivity was 13/38(34%) whereas that in 

patients without a prior antibiotic use was 

12/22(54%). This may suggest that all patients 

should be subjected to diagnostic thoracocentesis 

before starting antibiotics as far as possible. 

 

Limitations of the Study 

There were several potential limitations to this 

study. Firstly, this was not a blinded study, which 

could have lead to several bias in identifying 

bacteria during culture. In addition, anaerobic 

culture was not done. Different bacteria may have 

preferential growth in different media, and the 

spectrum of bacterial infection differs worldwide. 

Hence this study should be repeated in other 

regions to ascertain the exact magnitude of benefit 

with blood culture bottle culture. A larger 

study may also be needed to address whether 

bottle culture is particularly beneficial in 

subgroups of clinical settings, for example taking 

into consideration antibiotic treatment prior to 

sampling, the size of the effusion, the likely 

bacterial load or degree of sepsis. 

 

Conclusion 

Inoculating pleural fluid into blood culture bottles 

at the bedside increases the rate of bacterial 
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pathogen identification in empyema, when 

compared to standard laboratory culture. This 

increased yield appears to be specific to the use of 

blood culture bottles, and not due to repetition of 

culture process. 

 

Acknowledgements 

We wish to acknowledge technical assistance 

received from Department of Microbiology, 

Government Medical College, Thrissur 

 

References 

1. Light RW, Girard WM, Jenkinson SG, et 

al. Parapneumonic effusions. Am J Med 

1980;   69:507-12. 

2. Maskell NA, Davies CW, Nunn AJ, et al. 

UK controlled trial of intrapleural 

streptokinase for pleural infection. N Engl 

J Med 2005;352:865-74. 

3. Finley C, Clifton J, Fitzgerald JM, et al. 

Empyema: an increasing concern in 

Canada.Can Respir J 2008;15:85-9. 

4. Light RW: Parapneumonic effusions and 

empyema. Proc Am Thorac Soc 2006;3: 

75-80. 

5. Chapman SJ, Davies RJ: Recent advances 

in parapneumonic effusions and empyema. 

Curr Opin Pulm Med 2004;10:299–304. 

6. Good JT Jr, Taryle DA, Maulitz RM, et al. 

The diagnostic value of pleural fluid 

pH.Chest 1980;78:55-59. 

7. Bartlett JG. Anaerobic bacterial infections 

of the lung and pleural space. Clin Infect 

Dis 1993;16( 4):248-55. 

8. Ahmed RA, Marrie TJ, Huang JQ. 

Thoracic empyema in patients with 

community-acquired pneumonia. Am J 

Med,2006;119(10): 877-83. 

9. Schultz KD, Fan LL, Pinsky J, et al. The 

changing face of pleural empyemas in 

children: epidemiology and management. 

Pediatrics, 2004;113(6):1735-40. 

10. Light RW. Diagnostic principles in pleural 

disease. Eur Respir J 1997;10:475-81. 

11. Davies CW, Gleeson FV, Davies RJ; on 

behalf of the BTS Pleural Disease Group,a 

subgroup of the BTS Standards of Care 

Committee. BTS guidelines for the 

management of pleural infection. Thorax 

2003;58(Suppl II):18-28. 

12. Ferrer A, Osset J, Alegre J, et al. 

Prospective clinical and microbiological 

study of pleural effusions. Eur J Clin 

Microbiol Infect Dis 1999;18:237-41. 

13. Alados JC, Gutierrez J, Roman J, et al. 

Utilidad del frasco de hemocultivo para 

aislamientos de microorganismos a partir 

de liquidos asciticos y pleurales. Revista 

Espanola de Microbiologia Clinica 

1990;5:148-51. 

14. Bourbeau P, Riley J, Heiter BJ, et al. Use 

of the BacT/Alert blood culture system for 

culture of sterile body fluids other then 

blood. J Clin Microbiol 1998;36:3273-7. 

15. Akcam FZ, Yayli G, Uskun E, et al. 

Evaluation of the Bactec microbial 

detection  system for culturing 

miscellaneous sterile body fluids. Res 

Microbiol 2006;157:433-6. 

16. Fuller DD, Davis TE, Kibsey PC, et al. 

Comparison of BACTEC Plus 26 and 27 

media  with and without fastidious 

organism supplement with conventional 

methods for culture of sterile body fluids. J 

Clin Microbiol 1994;32:1488-92. 

17. Azap OK, Timurkaynak F, Sezer S, et al. 

Value of automatized blood culture 

systems in the diagnosis of continuous 

ambulatory peritoneal dialysis peritonitis. 

Transplant Proc 2006;38:411-12. 

18. Bobadilla M, Sifuentes J, Garcia-Tsao G. 

Improved method for the bacteriological 

diagnosis of spontaneous bacterial periton-

itis. J Clin Microbiol 1989;27:2145-7. 

19. Von Essen R, Holtta A. Improved method 

of isolating bacteria from joint fluids by 

the use of blood culture bottles. Ann 

Rheum Dis 1986;45:454-7. 



 

Sadakkathulla Unais Cholasseri et al JMSCR Volume 05 Issue 08 August 2017 Page 26882 
 

JMSCR Vol||05||Issue||08||Page 26877-26882||August 2017 

20. Sarah M Menzies,Najib M Rahman,John 

M Wrightson,et al.Blood culture bottle 

culture of pleural fluid in pleural infection. 

Thorax 2011;66:658-662. 

21. Lin YC, Tu CY, Chen W, et al. An urgent 

problem of aerobic gramnegative pathogen 

infection in complicated parapneumonic 

effusions or empyemas. Intern Med, 

2007;46(15): 1173-8. 

22. Ramana BV, Abhijit Chaudhury, 

M.Bhagyalakshmi, et al.Bacteriology of 

pleural fluid infections at a tertiary care 

hospital.IJPRBS 2012;1:373-79. 


