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Background: Sepsis remains a major cause of morbidity and mortality, 

particularly among critically ill patients. Early identification of causative 

organisms is essential for timely initiation of appropriate antimicrobial therapy. 

Conventional blood culture, though considered the gold standard, is limited by 

prolonged turnaround time and reduced sensitivity. Molecular sepsis panels 

have emerged as rapid diagnostic tools enabling early pathogen detection and 

improved clinical decision-making. The aim and objective is to compare the 

positivity rate and etiological spectrum of pathogens detected by molecular 

sepsis panel and conventional blood culture in clinically suspected sepsis cases, 

and to evaluate their distribution across different clinical care units in a tertiary 

care hospital. 

Materials and Methods: This descriptive observational study included 

clinically suspected sepsis cases. A total of 246 samples were tested using a 

molecular sepsis panel. Out of these, 116 samples were simultaneously 

subjected to conventional blood culture. Pathogens identified by both methods 

were analyzed and compared, along with their distribution across different 

clinical care units. 

Results: Among the 116 paired samples, the sepsis panel detected 27 (23.3%) 

positive cases, whereas blood culture detected 13 (11.2%) positive cases, 

demonstrating a higher detection yield with the molecular method. Overall 

positivity of the sepsis panel was 27/246 (11.0%). Blood culture positivity was 

13/116 (11.2%). Klebsiella pneumoniae was the most frequently isolated 

organism in both methods, accounting for 62.96% of sepsis panel detections and 

53.84% of blood culture isolates. The Neonatal Intensive Care Unit (NICU) 

contributed the highest number of positive cases. 

Conclusion: Klebsiella pneumoniae was the predominant pathogen associated 

with sepsis, with the NICU showing the highest burden. Molecular sepsis panels 

demonstrated a higher diagnostic yield and faster detection compared to 

conventional blood culture, supporting their role as a valuable adjunct in critical 

care settings. 
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INTRODUCTION 
 

Bloodstream infections and sepsis are major causes 

of morbidity and mortality and represent a significant 

global public health concern. Sepsis is defined as life-

threatening organ dysfunction caused by a 

dysregulated host response to infection.[1] Organ 

dysfunction is assessed using the Sequential Organ 

Failure Assessment (SOFA) score, or its simplified 

version, the quick SOFA (qSOFA) score. Sepsis is 

suspected when there is an increase of ≥2 points in 

the SOFA score, or when ≥2 clinical criteria of 

qSOFA are present, including hypotension (systolic 

blood pressure ≤100 mmHg), tachypnea (respiratory 
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rate ≥22 breaths/min), or altered mental status 

(Glasgow Coma Scale <15). 

Patients who survive sepsis often experience long-

term physical, psychological, and cognitive 

impairments, collectively referred to as post-sepsis 

syndrome, which significantly reduces quality of life 

and productivity.[2] Early and appropriate 

antimicrobial therapy is critical, as delays in 

treatment initiation are associated with increased 

mortality, particularly in patients with septic 

shock.[1,3] 

Despite its importance, causative microorganisms 

cannot be identified in a substantial proportion of 

suspected sepsis cases due to the limited sensitivity 

of conventional blood culture. Even when pathogens 

are detected, empirical antimicrobial therapy is often 

initiated because culture-based identification 

typically requires at least 48 hours. In sepsis, timely 

and appropriate empirical therapy has been shown to 

significantly reduce mortality.[4] 

In neonatal populations, the burden of sepsis is 

particularly high, with up to 20% of very low birth 

weight infants (VLBWI) experiencing at least one 

episode of culture-proven sepsis during 

hospitalization, and up to 50% developing clinical 

sepsis without microbiological confirmation.[5–7] 

The increasing prevalence of antimicrobial resistance 

has further reduced the effectiveness of empirical 

antibiotic therapy.[8,9] Therefore, rapid and accurate 

identification of causative pathogens, along with 

detection of antimicrobial resistance genes, is 

essential for guiding targeted therapy and improving 

patient outcomes in bloodstream infections.[10,11] 

Against this background, the present study was 

undertaken to compare the positivity rate and 

etiological spectrum of pathogens detected by a 

molecular sepsis panel and conventional blood 

culture among clinically suspected sepsis cases, and 

to evaluate their distribution across different clinical 

care settings in a tertiary care hospital. 

 

MATERIALS AND METHODS 
 

Study Design and Setting: This was a retrospective 

observational single-centre study conducted in the 

Department of Microbiology, Indira Gandhi 

Government Medical College and Hospital, Nagpur, 

after approval from the Institutional Ethics 

Committee. The study aimed to compare the 

diagnostic performance of conventional blood culture 

and a PCR-based sepsis panel for the detection of 

bloodstream infections in patients clinically 

suspected of sepsis. The study was carried out over a 

period of six months from September 2025 to 

February 2026. Ethical clearance was obtained from 

the Institutional Ethics Committee. 

Study Population: A total of 353 blood samples 

from clinically suspected sepsis patients were 

included in this study. Only those samples for which 

blood was simultaneously submitted for both 

conventional blood culture and PCR-based sepsis 

panel testing were included. Samples submitted 

exclusively for either blood culture or molecular 

testing were excluded from the analysis. 

Sample Collection and Processing: Blood samples 

received in the Department of Microbiology for 

culture were processed using standard conventional 

microbiological techniques. Samples received at the 

Viral Research and Diagnostic Laboratory (VRDL) 

for molecular diagnosis were processed using a 

multiplex PCR-based sepsis panel for rapid pathogen 

detection. 

Conventional Blood Culture: Approximately 5–10 

mL of blood from adults and 1–2 mL from paediatric 

patients was aseptically inoculated into trypticase soy 

broth (TSB) and incubated at 37°C. Subcultures were 

performed on blood agar and MacConkey agar at 24 

hours, 48 hours, and subsequently up to 7 days, or 

earlier if visible growth was detected. Isolates were 

identified based on Gram staining, colony 

morphology, culture characteristics, and standard 

biochemical tests. 

Molecular Detection by Sepsis Panel: Samples 

subjected to molecular testing underwent nucleic acid 

extraction followed by multiplex real-time PCR-

based sepsis panel analysis. The assay enabled rapid 

detection and identification of common bacterial and 

fungal pathogens directly from clinical specimens, 

according to the manufacturer’s instructions. 

Data Collection: Demographic details, clinical 

information, laboratory findings, and microbiological 

results were retrieved from laboratory records. Data 

regarding pathogen detection by both diagnostic 

modalities and distribution of positive cases across 

various clinical care units, including intensive care 

units and inpatient wards, were collected and 

analyzed. 

 

RESULTS 

 

A total of 353 patients clinically suspected of sepsis 

were included in the study. Both conventional blood 

culture and molecular sepsis panel testing were 

performed and compared. 

 

Table 1: Comparison of Conventional Blood Culture and PCR-Based Sepsis Panel Results in Clinically Suspected 

Sepsis Cases (n = 353) 

Result  Conventional blood culture Sepsis panel 

Negative  328 319 

Positive  25 34 

Total  353 353 

 

Values are expressed as number of cases. The sepsis 

panel demonstrated higher positivity compared to 

conventional blood culture. Differences were not 

statistically significant (χ² = 1.20, p > 0.05). 
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The difference in positivity between the two methods 

was not statistically significant (χ² = 1.20, p > 0.05). 

Conventional blood culture detected 25 (7.1%) 

positive cases, whereas the PCR-based sepsis panel 

detected 34 (9.6%) positive cases, identifying 9 

additional cases that were negative by blood culture. 

Using blood culture as the reference standard, PCR 

demonstrated a sensitivity of 100%, specificity of 

97.3%, positive predictive value (PPV) of 73.5%, and 

negative predictive value (NPV) of 100%. The 

overall diagnostic accuracy was 97.5%. Cohen’s 

kappa showed strong agreement between the two 

methods (κ = 0.82). 

 

Table 2: Age-wise Distribution of Results by Conventional Blood Culture and PCR-Based Sepsis Panel in Clinically 

Suspected Sepsis Cases 

Age group Negative Positive 

Sepsis Blood culture Sepsis Blood culture 

0-20 yrs 114 122 30 22 

21-40 yrs 55 56 2 1 

41-60 78 78 1 1 

61-80 63 63 1 1 

>80  9 9 0 0 

Total  319 328 34 25 

values are expressed as number of cases. Sepsis panel showed higher positivity in most age groups compared to 

conventional blood culture. No positive cases were observed in patients above 80 years by either method. 

 

Age-wise analysis showed that the majority of 

positive cases occurred in the 0–20 years age group, 

followed by a marked decline in older age groups. 

PCR detected a higher number of positive cases in 

most age groups compared to blood culture. No 

positive cases were detected in patients above 80 

years by either method. 

 

Table 3: Organism-wise Distribution of Pathogens Detected by Conventional Blood Culture and PCR-Based Sepsis 

Panel 

Organism  Sepsis panel Blood culture 

Stenotrophomonas maltophila 1 1 

Staphylococcus aureus 2 2 

Streptococcus pneumoniae 1 0 

Klebsiella pneumoniae 24 16 

E. coli 1 1 

Acinetobacter baumanii 2 2 

Candida albicans 3 3 

Values are expressed as number of isolates. PCR-based sepsis panel detected a broader spectrum of pathogens 

compared to conventional blood culture, including additional detection of Streptococcus pneumoniae not 

identified by culture. 

 

Klebsiella pneumoniae was the most frequently 

detected organism, identified in 24 cases by the PCR-

based sepsis panel and 16 cases by conventional 

blood culture. Other organisms detected included 

Staphylococcus aureus (2 cases each by both 

methods), Acinetobacter baumannii (2 cases each), 

Candida albicans (3 cases each), and Escherichia coli 

(1 case each). Notably, Streptococcus pneumoniae 

was detected in one case by the PCR-based sepsis 

panel but was not identified by blood culture. 

Overall, the PCR-based method demonstrated a 

broader detection spectrum compared to 

conventional blood culture. 

 

Table 4: Department-wise Distribution of Positive and Negative Cases Detected by PCR-Based Sepsis Panel and 

Conventional Blood Culture 

Department  Sepsis Blood culture 

Negative  Positive   Negative  Positive  

MICU 34 2 34 2 

PICU 92 27 101 18 

RICU 10 1 10 1 

SICU 5 0 5 0 

Medicine  49 1 49 1 

Paediatrics  129 3 129 3 

values are expressed as number of cases. The Paediatric Intensive Care Unit (PICU) showed the highest number 

of positive cases in both diagnostic methods. Overall, PCR-based sepsis panel demonstrated higher positivity in 

PICU compared to conventional blood culture. 

 

PICU contributed the highest proportion of positive 

cases in both methods. Other departments showed 

low and comparable positivity rates. Overall, PCR 

consistently detected more positive cases across 

clinical settings, although the differences were not 

statistically significant (p > 0.05). 
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DISCUSSION 

 

Early and accurate diagnosis of sepsis remains a 

major clinical challenge, and comparison between 

conventional blood culture and molecular diagnostic 

methods such as PCR-based sepsis panels has gained 

increasing attention. In the present study, the sepsis 

panel demonstrated a higher positivity rate (9.6%) 

compared to conventional blood culture (7.1%), 

indicating improved detection capability. The 

positivity rate observed in blood culture in this study 

is lower when compared with previous reports, such 

as 20% by Baltimore et al,[12] and Gladstone et al.[13] 

Higher culture positivity rates of 26% by Ahmed et 

al,[14] 51% by Karthikeyan et al,[15] and 64% by Tallur 

et al,[16] have also been documented. This variation 

may be attributed to differences in patient 

populations, prior antibiotic exposure, and laboratory 

practices. The improved detection by molecular 

methods is consistent with previous studies 

demonstrating their ability to identify fastidious and 

non-viable organisms that may not grow in 

conventional culture systems.[17,18] 

The high proportion of negative results in both 

diagnostic modalities reflects a well-recognized 

limitation in sepsis diagnostics, where a substantial 

number of clinically suspected cases remain 

microbiologically unconfirmed. Similar findings 

were reported by Opota et al., who observed that 

blood culture positivity in sepsis ranges between 30–

40%, largely due to prior antimicrobial therapy and 

low circulating pathogen load.[17] The slightly higher 

detection rate by PCR in the present study suggests 

that molecular assays may serve as a useful adjunct 

to conventional methods rather than a replacement. 

Age-wise analysis revealed that the majority of 

positive cases occurred in the 0–20 years age group, 

with a higher detection rate observed using the sepsis 

panel [Table 2]. This may reflect a greater burden of 

sepsis in the paediatric population or improved 

sensitivity of molecular techniques in detecting low-

level bacteraemia. Similar observations have been 

reported by Blauwkamp et al., who demonstrated 

enhanced pathogen detection using molecular assays 

in paediatric patients, particularly in cases with low 

microbial load.[19] The lower positivity observed in 

older age groups may be related to smaller sample 

size and variability in clinical presentation. 

Organism-wise analysis showed that Klebsiella 

pneumoniae was the most frequently detected 

pathogen in both methods, with higher detection by 

the sepsis panel (24 vs 16 cases). This is consistent 

with epidemiological patterns in developing 

countries, where Gram-negative organisms, 

particularly Klebsiella spp., are leading causes of 

bloodstream infections.[20] The detection of 

Streptococcus pneumoniae exclusively by the 

molecular assay highlights the advantage of PCR-

based methods in identifying fastidious organisms 

that may be missed by culture. Similar findings have 

been reported by Dark et al., who demonstrated 

improved detection of difficult-to-culture organisms 

using molecular diagnostics.[18] 

Concordant detection of organisms such as 

Staphylococcus aureus, Acinetobacter baumannii, 

and Candida albicans by both methods indicates that 

conventional blood culture remains reliable for 

commonly cultivable pathogens. However, the 

additional yield observed with PCR supports its role 

in improving early pathogen detection and guiding 

timely antimicrobial therapy. 

Department-wise distribution showed that the highest 

number of positive cases originated from the 

Paediatric Intensive Care Unit (PICU), followed by 

the Medical Intensive Care Unit (MICU) (Table 4). 

This reflects the increased vulnerability of critically 

ill patients and the higher risk of sepsis in intensive 

care settings. Similar trends have been reported in 

ICU-based studies, where invasive procedures, 

prolonged hospitalization, and immunocompromised 

status contribute to higher sepsis incidence.[21] The 

higher detection rate in PICU using the sepsis panel 

further emphasizes its clinical utility in paediatric 

critical care. 

Overall, the findings of this study are consistent with 

existing literature supporting the integration of 

molecular diagnostics into routine sepsis evaluation. 

While blood culture remains the reference standard 

due to its ability to provide antimicrobial 

susceptibility profiles, its limitations in sensitivity 

and turnaround time are well recognized. PCR-based 

sepsis panels offer rapid and enhanced pathogen 

detection, which may facilitate earlier initiation of 

targeted antimicrobial therapy and potentially 

improve patient outcomes. 

This study has several limitations. Firstly, it is a 

single-centre study with a relatively limited sample 

size, which may affect the generalizability of the 

findings. Secondly, blood culture was considered the 

reference standard; however, it is well known to have 

limited sensitivity, which may have influenced the 

calculated diagnostic performance of the PCR-based 

sepsis panel. Thirdly, prior antibiotic exposure, 

which is common in suspected sepsis cases, was not 

fully controlled and may have contributed to reduced 

culture positivity. Additionally, the molecular sepsis 

panel detects pathogen DNA, which may not always 

represent viable organisms, potentially leading to 

overestimation of active infection. Finally, 

antimicrobial susceptibility testing was not available 

through the PCR method, limiting its role in guiding 

definitive therapy. 

 

CONCLUSION 

 

The present study demonstrates that the PCR-based 

sepsis panel has a higher diagnostic yield compared 

to conventional blood culture in clinically suspected 

sepsis cases. It enables rapid and broader detection of 

pathogens, including organisms not identified by 

culture. Klebsiella pneumoniae was the most 

common pathogen detected, with the highest burden 
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observed in the PICU. Although blood culture 

remains essential for antimicrobial susceptibility 

testing and definitive diagnosis, molecular methods 

serve as a valuable adjunct in the early detection of 

bloodstream infections. Integration of PCR-based 

sepsis panels with conventional microbiological 

methods may improve diagnostic efficiency and 

support timely initiation of appropriate antimicrobial 

therapy in critically ill patients. 
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