
https://doi.org/10.52764/jms.24.32.2.11 J Med Sci 2024 April-June;32(2):175-179175

ORIGINAL ARTICLE

Correspondence
Dr. Mohsin Shafi
Associate Professor
Department of Pathology, Khyber Medical College,  
Peshawar- Pakistan.
Cell: +92-321-9009689
Email: mohsinshafi@gmail.com
Date Received:	 21-01-2024
Date Revised:	 23-03-2024
Date Accepted:	 25 -03-2024

PLEURAL FLUID CULTURE USING BLOOD CULTURE BOTTLES PLEURAL FLUID CULTURE USING BLOOD CULTURE BOTTLES 
AND STERILE SYRINGES IN PATIENTS WITH PARAPNEUMONIC AND STERILE SYRINGES IN PATIENTS WITH PARAPNEUMONIC 

EFFUSIONEFFUSION

Shumaila Javaid1, Zafar Iqbal1, Mohsin Shafi 2 , Saman Hussain3, Hammad Naeem4

1Department of Pulmonology, Lady Reading Hospital Peshawar - Pakistan
2Department of Pathology, Khyber Medical College, Peshawar - Pakistan

3Department of Pathology, North West School of Medicine Peshawar - Pakistan
4Department of Medicine, Khyber Teaching Hospital Peshawar - Pakistan

ABSTRACT
Objectives: To determine the frequency of positive pleural fluid Culture by utilizing blood culture bottles and sterile syringes 
in patients with Para pneumonic effusions

Material and Methods: This prospective cross-sectional study recruited 386 patients with suspected para pneumonic effusion 
using a non-probability sampling technique from a single-center study setting of Lady Reading Hospital (LRH) Peshawar, 
KPK. The total duration of the study was six months. Sample selection was done using preset criteria. The data obtained on 
the validated questionnaire was analyzed using SPSS version 2.0.

Results: The age distribution among 386 patients was analyzed which showed 158(41%) patients ranging between 18-40 
years old, and 228(59%) in the 41-70 age range. The mean age was 39 years with SD ± 10.33. Positive pleural fluid Culture 
was obtained from 44 percent while 56 percent were negative for any growth on pleural fluid culture. Furthermore, the 44% 
Positive pleural fluid Culture yielded organisms in 59% of blood culture bottles and 30% in sterile syringes.

Conclusion: Analysis of the data concluded that the blood culture bottles when used for pleural fluid culture yielded organ-
isms more effectively as compared to the sterile syringes used for the same purpose, hence it can be evident that blood 
culture bottles have more sensitivity for pleural fluid organisms growth as compared to sterile syringes.
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INTRODUCTION
Para-pneumonic effusions cast a shadow upon 

lives across developed and under-developed worlds. 
The escalation of antibiotic resistance and the ongoing 
progress in pathological advancements have sparked a 
growing interest in both antimicrobial and emerging man-
agement protocols for treating pleural infections and em-
pyema. 1 

In the vast symphony of human illness, pleural 
infections hum a somber tune, afflicting both adults and 

children with mortality and morbidity.2 

Each year more than 70 thousand yield to empy-
ema but identifying the causes for this is still an uphill task. 
3 At present sterile syringes are used for pleural fluid anal-
ysis. Standard gram stain and culture procedures are not 
successful in detecting the microorganisms in almost 40 
percent of the cases. Anaerobes are not detected using 
the current practice which makes us rethink the currently 
employed strategies. 3 Therefore, this approach is fast be-
coming unsuccessful. This has also led to the use of un-
warranted antibiotics, which do more damage than benefit 
the patient.

Research studies have explored the utilization 
of blood culture bottles for joint aspirates, peritoneal di-
alysate, peritoneal fluid, and ascites, showing improved 
outcomes.4,5 The identical approach was implemented for 
pleural fluids in instances of parapneumonic effusions, re-
sulting in a higher pathogen identification rate of 20.8% 
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when compared to sterile culture bottles in 53 bacterial 
parapneumonic effusions.6,7

This study aimed to assess, in patients with para-
pneumonic effusions in our local settings, the sensitivity 
of pleural fluid culture utilizing blood culture bottles ver-
sus sterile syringes. In our local context, we investigated 
the positive pleural fluid cultures that were obtained with 
both conventional 5 ml syringes and blood culture bottles. 
The objective was to find a more dependable way for the 
transportation of samples and then discover pathogens in 
cases of parapneumonic effusions in our local population. 
The objective of this study was to assess the sensitivity of 
pleural fluid culture using blood culture bottles as com-
pared to sterile syringes in patients with parapneumonic 
effusions within our local settings.3

MATERIAL AND METHOD
This prospective study recruited 386 patients with 

suspected para pneumonic effusion using a non-probabil-
ity sampling technique from a single-center study setting 
at Lady Reading Hospital Peshawar, KPK. Sample selec-
tion was done using preset criteria with a study duration 
of six months after approval from the institution’s ethical 
board. The ethical approval was availed by notification 
(Ref# 333/ LRH/MTI) dated 25-04-2022. The study includ-
ed; eighteen to 70-year-old patients of either gender re-
quiring pleural drainage for Para pneumonic effusion as 
per protocol while the patients who were diagnosed with 
tuberculous pleural effusion, or patients having transuda-
tive pleural effusions or malignant pleural effusions were 
debarred from the study. 

A prior written and informed consent about the na-
ture of this study was taken. Chest radiography was used 
to confirm the presence and classification of the volume 
of pleural fluid (small, moderate, large, or substantial). Ul-
trasound-guided thoracocentesis was performed under 
aseptic conditions. A 21-gauge needle attached to a 50 
ml syringe was used to collect pleural fluid. Two equal al-
iquots of the sample were placed in blood culture bottles 
and sterile syringes for culture analysis. Samples were 
transported to the Department of Pathology at room tem-
perature within 30 minutes of aspiration and inoculated 
within an hour.

All the data were collected and recorded in a 
well-designed and validated questionnaire including 
baseline characteristics and laboratory values of pleural 
culture collected in culture bottles and syringes. Data 
were analyzed using SPSS version 20. Quantitative data 

(age, duration of symptoms) were described as mean ± 
standard deviation. Categorical data (gender, size of ef-
fusion, diagnosis, culture positivity) were expressed as 
frequencies and percentages. Culture positivity rates in 
blood culture bottles and sterile syringes were compared 
using the chi-square test. Stratification by age, gender, 
and other factors was performed followed by post-strati-
fication chi-square tests with a significance level of 0.05. 

RESULTS 
The age distribution among 386 patients was ex-

amined, revealing that 158 (41%) individuals were aged 
18-40 years, while 228 (59%) fell within the 41-70 age 
range.Top of Form The average age was 39 years with an 
SD (standard deviation) of ± 10.33. The gender distribu-
tion among 386 patients was examined, revealing that 57% 
were male, and 43% were female. Duration of symptoms 
among 386 patients was <2 weeks in 61, while 39% had 
a duration of symptoms >2 weeks. Among the patients, 
197 had pneumonic effusion on the left side, while 189 
exhibited pneumonic effusion on the right side. The size 
of Para pneumonic effusion among 386 patients was ana-
lyzed as 69(18%) patients had large pneumonic effusion, 
147(38%) patients had moderate pneumonic effusion, and 
170(44%) patients had small pneumonic effusion. Positive 
pleural fluid Culture was obtained from 44 percent and 
56 percent were negative for any growth on pleural fluid 
culture. Moreover, over Positive pleural fluid Culture, the 
yield was 59% in blood culture bottles and 30% in sterile 

Table No 1: Demographics of Study Participants

Variable Frequency

AGE

18-40 years 158(41%)

41-70 years 228(59%)

GENDER

Male 220 (57%)

Female 166 (43%)

DURATION OF SYMPTOMS

≤ 2 weeks 235 (61%)

> 2 weeks 151 (39%)

LOCATION

Left 197 (51%)

Right 189 (49%)

YIELD

Culture Bottle Positive    226(59%)

Sterile syringe Positive    114(30%)

SIZE

Large    69(18%)

Moderate   147(38%)

Small 170(44%)
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syringes. A p-value of < 0.0001 was documented for the 
positive pleural culture bottle method. See Tables 1 and 2 
for details. 

DISCUSSION
A pleural effusion, characterized by the abnormal 

accumulation of fluid in the pleural space, signifies an 
imbalance between the formation and removal of pleu-
ral fluid.8 Bacterial parapneumonic pleural effusion (PPE) 
constitutes 40% of community-acquired pneumonia cases 
and is associated with elevated morbidity and mortality 
rates.9 Streptococcus sp. emerged as the most frequently 
identified causative pathogen.10 Pleural fluid is generated 
at an estimated rate of 0.2 mL/kg/h, while the clearance of 
pleural effusion occurs through the parietal pleura, capa-
ble of removing approximately 0.3–3 mL/kg/h.11

Among the 386 patients, the mean age was 39 
years with SD ± 10.33. Out of these, 220 (57%) were 
male, and 166 (43%) were female. 69(18%) patients had 
large pneumonic effusion, 147(38%) patients had moder-
ate pneumonic effusion and 170(44%) patients had small 
pneumonic effusion. 170(44%) patients had positive pleu-
ral fluid culture and 216(56%) patients had negative pleu-
ral fluid culture. Additionally, positive pleural fluid cultures 
were more prevalent in the culture and sensitivity bottles, 
accounting for 113 (59%), compared to the sterile syringe, 
which yielded 57 (30%).

Comparable findings were noted in another study 
conducted by Akhtar MN, wherein the average age of pa-
tients was 43.34±11.73 years3. The ratio of men to women 
was 1.5:1. Among our patients, 27 (30%) had empyema, 
and 63 (70%) had parapneumonic effusion. Compared to 
26 patients using the sterile syringes, 48 patients had a 
positive aerobic infection in the blood culture bottle. Be-
tween sterile syringes and aerobic blood culture bottles, 
there was a statistically significant difference in the cul-
ture-positive rate (p-value=0.001).

The results obtained by Charoentunyarak S, align 
with our findings. They concluded that for isolating bacte-
rial pathogens in parapneumonic pleural effusion and em-
pyema thoracis, the blood culture bottle method worked 

better than the conventional sterile syringe method.7 Ac-
cording to their research, the yield of pleural fluid culture 
using a conventional sterile syringe was 14.0%, but the 
yield utilizing blood culture bottles was 24.0% (P < 0.001).

The results of our study are further supported by a 
Canadian study conducted by Menzies SM et al, the inclu-
sion of a blood culture bottle alongside standard culture 
elevated the percentage of patients with identifiable patho-
gens by 20.8% (from 20/53 or 37.7% to 31/53 or 58.5%) 
with a difference of 20.8% (p < 0.001).12The introduction 
of the second standard culture did not show a compara-
ble enhancement in culture positivity (from 19/49 or 38.8% 
to 22/49 or 44.9%) with a difference of 6.1% (p=0.08). 
The frequency of bacterial isolation was not affected by 
the culture inoculum volume. The control fluids remained 
negative for culture.

Our study aligns with another conducted by Fer-
rer A et al, 15.5% of the total samples tested positive for 
microorganisms, and among the positive samples, 60% 
were associated with non-purulent pleural fluid.13 In 23 
samples (60.5%), single-organism growth was identified. 
Three (4.7%) fungi, 25 (39.7%) aerobic, 22 (35%) anaer-
obic, and 13 (20.6%) mycobacteria were among the 63 
microorganisms that were isolated. Nine (36%) of the 25 
positive samples were only positive in the blood culture 
bottles after excluding the samples that had mycobacteria 
growth. 

Just one isolated organism—out of the twelve—
did not proliferate in the anaerobic vial. Only two (8%) of 
the samples showed positive when cultured conventional-
ly, but fourteen (56%) of the samples tested positive when 
cultured both ways. When blood culture bottles were used 
instead of the traditional transport and culture approach, 
a considerably greater rate of microbe isolation was at-
tained. An underlying pathology was present in 63% of 
the individuals with empyema, with pneumonia being the 
most common. To sum up, it’s appropriate to inoculate 
all samples—including non-purulent ones—into a sterile 
tube and an anaerobic blood culture vial for the microbio-
logical analysis of pleural fluid.

Blood culture bottles present several advantages 
in sterile body fluid cultures, including enhanced sensi-
tivity, accelerated growth, and the potential for a broader 
range of detectable pathogens.14 These advantages hold 
promise for improving the accuracy of diagnosis and guid-
ing the administration of appropriate treatment in cases of 
suspected infection. The noted increase in bacterial iso-
lation rate, ranging from 29% to 49%, when employing a 

Table No 2: Stratification of Culture Reports

Pleural Fluid 
Culture

Culture  
Bottle

Sterile  
syringe  

Total

Positive 226(59%) 114(30%) 340(44%)

Negative 160(41%) 272(70%) 432(56%)

Total 386 386 772
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blood culture bottle in bacterial peritonitis, surpassing the 
baseline positivity rate of 42-54% with standard culture, 
implies the potential for extending the use of this tech-
nique beyond blood samples.15,16 

However, another study conducted by SkusaR et 
al, in contrast to the previously mentioned had a different 
take on blood culture bottles.17The conventional technique 
(sterile vial, solid, and broth media) and blood culture (aer-
obic/anaerobic) showed equivalent numbers of identified 
bacteria per specimen (1.29 and 1.41, respectively; p = 
1.0). When compared to blood culture incubation (me-
dian 43.55 hours), the conventional approach showed a 
tendency towards a shorter time-to-result (median 28.62 
hours) (p = 0.0722). Notably, there were significant differ-
ences in the number of bacteria discovered in polymicro-
bial infections (2.76 vs. 3.26) and the detection of anaer-
obes (13% vs. 36%), favoring conventional approaches (p 
= 0.0015; p = 0.035), especially in abdominal aspirations.

While this study shows promise,  limitations pre-
vent definitive opinion. Transport time might have affected 
results, and bacteria preferences for different media sug-
gest the need for regional studies to pinpoint the exact 
benefit of blood culture bottles. A larger and multi-center 
investigation could also reveal if this method offers partic-
ular advantages in certain clinical scenarios, such as cas-
es with prior antibiotics, specific effusion sizes, or varying 
degrees of sepsis.

Limitations of the study were transport time and 
potential media preferences of bacteria which warrant fur-
ther investigation. Future multi-center studies with larger 
sample sizes could explore the specific benefits of blood 
culture bottles in different clinical scenarios, such as those 
involving prior antibiotics, effusion size variations, or vary-
ing degrees of sepsis.

CONCLUSION
Our study investigated the efficacy of blood culture 

bottles compared to sterile syringes for diagnosing bac-
terial pathogens in parapneumonic effusions. We found 
that blood culture bottles significantly improved the rate 
of positive cultures compared to sterile syringes. These 
findings align with previous research, demonstrating a 
consistent advantage for blood culture bottles in isolating 
bacterial pathogens. This improved sensitivity can lead to 
more accurate diagnoses and targeted antibiotic therapy.
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