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ABSTRACT 
OBJECTIVES  
To establish the diagnostic yield of blood cultures among patients admitted 
with non-focal pyrexias. 
METHODOLOGY 
This descriptive cross-sectional study was conducted in the Department of 
Medicine, Khyber Teaching Hospital, Peshawar, from August 2020 to April 
2021. One hundred ninety-seven patients with non-focal pyrexia were 
recruited. Data about age, gender, presence of other illnesses like diabetes 
and hypertension, history of smoking and duration of fever were noted. A 
thorough clinical evaluation was done. Under aseptic conditions, 2 blood 
culture sets were taken. The nal blood culture report was collected after  5 
days of incubation in culture media. The culture was labelled positive if any 
organism was isolated from the sample. All data was entered in specially 
designed proforma. Patients with positive blood cultures were managed as 
per hospital protocols. Condentiality of data was ensured. 
RESULTS 
Our study shows that among 197 patients, 18(9%) had positive cultures, 
while 179(91%) did not yield any pathogen on blood culture. Escherichia coli 
was the most commonly grown organism among the positive blood cultures. 
CONCLUSION 
The yield of blood culture was 9% in febrile patients admitted to the medical 
ward of a tertiary care hospital.  
KEYWORDS: Blood Culture; Non-Focal Pyrexias; Incubation; Escherichia 
Coli 
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INTRODUCTION 

acteremia is the continual or sporadic presence of 
bacteria in the bloodstream, whereas septicemia is the 
widespread presence of microorganisms throughout the 
body with signs of systemic reactions that might vary in 
severity. Contamination has been ruled out in such 
cases. These patients exhibit feverish symptoms at the 
outset.1,2 Coupled with clinical, laboratory or 
microbiological proof of infection at a specic body 
site, these illnesses are frequently categorized as 
primary (no focus) or secondary. Additionally, they 
have historically been divided into community- and 
hospital-acquired.3 An essential part of the evaluation 
of febrile patients is the use of blood cultures. They are 
the source of identifying bacteremia in unwell patients 
with fever.4 Healthcare professionals are encouraged to 
collect blood samples from patients with fever, 
especially non-focal fevers. There are approximately 
200,000 occurrences of bacteremia annually, with an 
associated death risk of 40%-50%.5,6 The clinical 
outlook of a patient is not enough to qualify for the 
presence of bacteremia. Multiple indications exist for 
carrying out blood cultures and sensitivity testing on 
patients. The current approach mainly relies on 

traditional microbiological procedures, such as isolation 
of the pathogen, susceptibility testing, microorganism
culture in enriched broth, and pathogen isolation.7,8,9 
The blood culture yield in a sizable retrospective 
investigation by Chinnappan was 6.7%.6 This research 
aims to assess the yield of blood cultures in patients 
presenting with non-focal pyrexia. When the focus of 
infection is evident, it is usually easier to prescribe 
antibiotic therapy because of available literature on the 
antibiotic treatment of focal pyrexias. However, non-
focal pyrexia has its trends in dierent parts of the 
world. If the culture yield is low, we might need to 
consider initiating empirical antibiotic therapy for 
febrile patients. This may warrant the need for an 
antibiogram for the respective hospital. Early use of 
appropriate therapy according to hospital antibiogram 
will reduce complications and hence lower fever-related 
morbidity and mortality. This will prove to be a 
significant step in preventing antibiotic resistance. 
 
METHODOLOGY 
 
This descriptive cross-sectional study was conducted in 
the Department of Medicine at Khyber Teaching 
Hospital, Peshawar, from August 2020 to April 2021. 
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Using a 95% condence interval, a margin of error of 
3.5%, and an expected frequency of 6.7%, the sample 
size was 197 patients. Non-probability consecutive 
sampling was used. The study recruited febrile patients 
of both genders with no focus on infection identied on 
clinical and laboratory data, aged between 20 and 50. 
Patients with an axillary temperature of over 100oF for 
more than 48 hours were considered febrile. Patients 
receiving antibiotics before obtaining culture, patients 
having immunosuppression determined on history and 
medical record and those with an absolute neutrophil 
count of <500 cells/mm3 determined from medical 
record were not included to avoid bias in the study 
results. Approval for the study was given by the 
hospital ethical committee with approval number 
625/ADR/KMC. Written informed consent was taken 
from all recruited patients. Demographic data including 
age, gender, diabetes (Random blood sugar more than 
126mg/dl on at least 2 occasions), hypertension (blood 
pressure > 130/90mmHg on more than two occasions), 
history of smoking (consuming more than 5 cigarettes 
per day for last 6 months) and duration of fever were 
noted. A brief history and examination were done. 
Under aseptic conditions, 2 blood culture sets were 
taken from all febrile patients. For each set, 5 ml of 
blood was drawn in a culture bottle containing 15 ml of 
culture media. The sample was sent immediately to the 
pathology laboratory and kept in refrigeration until it 
was shifted to the culture disc. The initial report was 
obtained after 24 hours of incubation, and the nal 
report was collected after 5 days of incubation in 
culture media. The culture was labelled positive if any 
organism was isolated from the sample. All data was 
entered in specially designed proforma. Patients having 
positive blood cultures were managed as per hospital 
protocols. All data was entered and analyzed using 
SPSS 22. Numerical variables like age and duration of 
fever were presented as mean and standard deviation. 
Qualitative variables like gender, yield of blood culture, 
organism/s grown on blood culture, DM, HTN, and 
history of smoking were presented as frequency and 
percentages. Data was stratied for age, gender, 
diabetes, smoking, hypertension, dierent organisms 
and duration of fever.  
 
RESULTS 
 
Among 197 patients, 100(51%) were in the 20-30-year 
age group, and 97(49%) were in the 31-50-year age 
group. The mean age was 33 years with SD ± 10.71. 
87(44%) patients were male and 110(56%) patients 
were female. 77(39%) patients had duration of fever <4 
days and 120(61%) patients had duration of fever >4 
days. 65(33%) patients had diabetes, 75(38%) patients 
had history of active smoking and 93(47%) patients had 
hypertension. The status of dierent organisms among 

197 patients was analyzed and shown in Table 1. 
Stratification of positive culture concerning age,  
gender, diabetes, smoking, hypertension, dierent 
organisms and duration of fever is mentioned in Table 
2. 
 
Table 1: Yield of dierent Organisms on Blood Culture (n=197)  
Different 
Organisms 

Frequency %age 
  

Staphylococcus 04 02 
Aureus 
Escherichia coli 08 04 
Pseudomonas 04 02 
Aeruginosa 
Klebsiella 02 01 
Pneumonia 
Total 18 09 

  
 

Stratication of Positive Culture W.R.T Age Distribution 
(n=197) 
Positive Culture 20-30 Years 31-50 Years Total 
Yes 09 09 18 
No 95 88 179 
The Chi-square test was applied in which the P value was 0.9459 
Stratification of Positive Culture W.R.T Gender Distribution 
Positive Culture Male Female Total 
Yes 08 10 18 
No 79 100 179 
The Chi-square test was applied in which the P value was 0.9798 

(n=197) 
Positive Culture <4 days >days Total 
Yes 07 11 18 
No 70 109 179
A chi-square test was applied in which the P value was 0.9856 
Stratification of Positive Culture W.R.T Diabetes Mellitus 
(n=197) 
Positive Culture Diabetic Non Diabetic Total  
Yes 06 12 18 
No 59 120 179    
A chi-square test was applied in which the P value was 0.9744 
Stratification of Positive Culture W.R.T Smoking (n=197) 
Positive Culture Smokers Non Smokers Total 
Yes 07 11 18 
No 68 111 179 

   A chi-square test was applied in which the P value was 0.9402 
Stratification of Positive Culture W.R.T Hypertension (n=197) 

Positive Culture Hypertensive Non-
Hypertensive Total 

Yes 08 10 18 
No 85 94 179 

 A chi-square test was applied in which the P-value was 0.8053 

 

Stratication of Positive Culture W.R.T Duration of Fever

Table 2: Stratication of Positive Culture W.R.T Age Distribution 

DISCUSSION 
 
The mean age of our study sample was 33 years, with 

 an SD of 10.71 years. 110 patients (56%) were female 
and 87 (44%) were male. 179 patients (91%) lacked a 
positive culture, compared to 18 (9%) who yielded 
growth on blood culture. Similar ndings were seen by 
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Kee P et al., where 6.7% of blood cultures were 
positive, with 35% of those cultures containing 
pathogens.7 In the 12 hours before or after sample 
collection, 79% of cases and 67.1% of controls had a 
fever. In neonatal or paediatric patients, fever 2–6 hours 
before a blood culture was neither sensitive nor specic 
for predicting bacteremia and modestly predictive in 
oncology patients (AUC, i.e. Area Under the Curve  
0.59-0.63). In neonates, cultures taken 2-6 hours before 
fever were nonpredictive (AUC 0.5–0.59), only slightly 
predictive (AUC 0.6–0.67) in paediatric patients, and 
modestly predictive (AUC 0.6-0.7) in patients with 
cancer (AUC 0.70). In newborns, C-reactive protein 
was only sporadically predictive (AUC 0.60). In certain 
groups, hematologic indices were not reliable 
predictors. In 16 of 145 patients during the rst episode 
of fever, or 11% of patients, the preliminary blood 
culture was positive, according to research by Serody 
JS et al.8 Five individuals (4.6% of the total 109 
patients) who had sampling done for blood cultures 
within 48 hours of fever had blood tests reported back 
with pathogens. After analyzing the outcomes in the 
initial 105 patients, we adjusted the time we took to 
collect blood cultures. In 49 patients who received this 
type of care, we discovered that the average number of 
blood cultures per patient fell from 9.2 to 4.7. Our study 
results might dier because patients present to tertiary 
care hospitals after having consulted basic health units 
and hospitals in the periphery where blood cultures are 
usually not sent or the facilities for blood culture 
processing and reporting are unavailable. When patients 
present to tertiary care hospitals, it is already after a 
minimum of a week; hence, the yield has already been 
reduced.9,10 Blood cultures must be sent periodically, 
and a physician should not rely on a single blood 
culture result. It is always advisable to carry out 
multiple blood cultures for better yield. These could be 
the reasons our study results were dierent from other 
studies.11 A dierent study by Riedel S et al. found that 
54.1% of the IPBCs produced gram-positive bacteria, 
while 38.2% produced gram-negative bacteria, 2.6% 
produced anaerobes, and 5.0% produced yeast. 
Staphylococcus aureus, coagulase-negative 
staphylococci, Enterococcus spp., Escherichia coli, 
Pseudomonas aeruginosa, and Klebsiella pneumoniae 
were the most frequently recovered microorganisms.9,12 
Incorrect or ineective blood culture collection 
methods may be to blame for the 9% yield of blood 
cultures in feverish patients in our study.13,14 These 
were the conclusions of a signicant European study 
that demonstrated how ineective blood cultures are at 
identifying bacteremia.15,16 Samples taken within the 
first 24 hours of admission were more likely to produce 
positive results than samples taken after that time.17 For 

blood culture epidemiology and eiciency, it is 
necessary to set uniform criteria and put them into 
practice for each speciality. Young physicians, 
phlebotomists, and nurses can benet from educational 
initiatives to improve the yield of this crucial test used 
to diagnose febrile patients.18 
 
LIMITATIONS 
 
This was a single-centre study. A study conducted on 
patients with non-focal pyrexia in multiple tertiary care 
hospitals would yield better results that would be more 
descriptive of the local trends of bacterial infections.           
 
CONCLUSIONS 
 
Blood culture reports are positive in 9% of febrile 
patients presenting to the hospital. We should not rely 
on a single blood culture for our febrile patients with 
non-focal pyrexia. Sensitivities and resistance patterns 
for locally prevalent diseases and organisms should all 
be checked for better yield. 
 
CONFLICT OF INTEREST: None 
 
FUNDING SOURCES: None 
 
REFERENCES 
 
1.  Sullivan KV. Advances in diagnostic testing that impact 

infection prevention and antimicrobial stewardship programs. 
Curr Infect Dis Rep. 2019;21(6):20.  

2.  Nazir A, Sana I, Peerzada BY, Farooq T. Study of prevalence 
and antimicrobial susceptibility pattern of blood culture isolates 
from a tertiary care hospital of North India. Int J Res Med Sci. 
2018;6(12):4046-52.  

3.  Neemann K, Yonts AB, Qiu F, Simonsen K, Lowas S, Freifeld 
A. Blood Cultures for Persistent Fever in Neutropenic Pediatric 
Patients Are of Low Diagnostic Yield. J Pediatric Infect Dis 
Soc. 2016;5(2):218-21.  

4.  Grace CJ, Lieberman J, Pierce K, Littenberg B. Usefulness of 
blood culture for hospitalized patients who are receiving 
antibiotic therapy. Clin Infect Dis. 2001;32(11):1651-5.  

5.  Maurer FP, Christner M, Hentschke M, Rohde H. Advances in 
rapid identication and susceptibility testing of bacteria  in the 
clinical microbiology laboratory: implications for patient care 
and antimicrobial stewardship programs. Infect Dis Rep. 
2017;9(1):6839.  

6.  Kee PP, Chinnappan M, Nair A, Yeak D, Chen A, Starr M et al. 
Diagnostic yield of timing blood culture collection relative to 
fever. Pediatr Infect Dis J. 2016;35(8):846-50.  

7.  Serody JS, Berrey MM, Albritton K, O’Brien SM, Capel EP, 
Bigelow SH, et al. Utility of obtaining blood cultures in febrile 
neutropenic patients undergoing bone marrow transplantation. 
Bone Marrow Transplant. 2000;26(5):533-8.  

8.  Riedel S, Bourbeau P, Swartz B, Brecher S, Carroll KC, 
Stamper PD et al. Timing of specimen collection for blood 
cultures from febrile patients with bacteremia. J Clin Microbiol. 
2008 Apr;46(4):1381-5.  

9.  Nannan Panday RS, Wang S, van de Ven PM, Hekker TAM, 



29J Gandhara Med Dent Sci
 

January-March 2024

LICENSE: JGMDS publishes its articles under a Creative Commons Attribution Non-Commercial Share-Alike license (CC-BY-NC-SA 4.0).
COPYRIGHTS: Authors retain the rights without any restrictions to freely download, print, share and disseminate the article for any lawful  purpose.
It includes scholarlynetworks such as Research Gate, Google Scholar, LinkedIn, Academia.edu, Twitter, and other academic or  professional networking sites.

Alam N, Nanayakkara PWB. Evaluation of blood culture 
epidemiology and eciency in a large European teaching 
hospital. PLOS ONE. 2019 Mar 21;14(3):e0214052.  

10. Lamy B, Dargère S, Arendrup MC, Parienti JJ, Tattevin P. How 
to optimize the use of blood cultures for the diagnosis of 
bloodstream infections? A state-of-the art. Front Microbiol. 
2016;7:697.  

11. Acestor N, Cooksey R, Newton PN, Ménard D, Guerin PJ, 
Nakagawa J et al. Mapping the aetiology of non-malarial febrile 
illness in Southeast Asia through a systematic review–terra 
incognita impairing treatment policies. PLOS ONE. 
2012;7(9):e44269.  

12. From: The Indian Society of Critical Care Medicine Tropical 
fever Group, Singhi S, Chaudhary D, Varghese GM, Bhalla A, 
Karthi N et al. Tropical fevers: management guidelines. Indian J 
Crit Care Med. 2014;18(2):62-9. 

13. Reddy EA, Shaw AV, Crump JA. Community-acquired 
bloodstream infections in Africa: a systematic review and meta-
analysis. Lancet Infect Dis. 2010;10(6):417-32.  

14. Singh R, Singh SP, Ahmad N. A study of etiological pattern in 
an epidemic of acute febrile illness during monsoon in a tertiary 
health care institute of Uttarakhand, India. J Clin Diagn Res. 
2014;8(6):MC01-3.  

15. Zeretzke CM, McIntosh MS, Kalynych CJ, Wylie T, Lott M, 
Wood D. Reduced use of occult bacteremia blood screens by 
emergency medicine physicians using immunization registry for 

children presenting with fever without a source. Pediatr Emerg 
Care. 2012;28(7):640-5.  

16. Kasper MR, Blair PJ, Touch S, Sokhal B, Yasuda CY, Williams 
M et al. Infectious etiologies of acute febrile illness among 
patients seeking health care in south-central Cambodia. Am J 
Trop Med Hyg. 2012;86(2):246-53.  

17. Bryce A, Hay AD, Lane IF, Thornton HV, Wootton M, 
Costelloe C. Global prevalence of antibiotic resistance in 
paediatric urinary tract infections caused by Escherichia coli 
and association with routine use of antibiotics in primary care: 
systematic review and meta-analysis. BMJ. 2016 Mar 
15;352:i939.  

18. Foong KS, Munigala S, Kern-Allely S, Warren DK. Blood 
culture utilization practices among febrile and/or hypothermic 
inpatients. BMC Infect Dis. 2022;22(1):779. 

 
CONTRIBUTORS 
 
1.  Aliena Badshah - Concept & Design; Drafting Manuscript; 

Critical Revision; Supervision; Final Approval  
2.  Ahmed Naseer - Data Acquisition; Data 

Analyasis/Interpretation; Drafting Manuscript 
3.  Imran Ullah - Drafting Manuscript; Critical Revision 
4.  Muhammad Ishaq- Drafting Manuscript; Critical Revision

Diagnostic Yield of Blood Cultures among Patients Admitted


