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Abstract 

Background: Neonatal septicemia is a leading cause of morbidity and mortality among newborns worldwide, posing a significant public health concern. The 

incidence of neonatal sepsis ranges from 1 to 5 cases per 1000 live births, with an overall mortality rate of 24.4%. The present study was conducted to compare 

biomarkers, such as CRP and PCT, with blood culture for the diagnosis of neonatal sepsis. 

Materials and Methods: The present study was conducted at a rural-based tertiary care hospital. All blood culture samples were processed in the BD BACTEC 

FX 40 automated blood culture system. Qualitative analysis of CRP was done by the latex agglutination test, and further quantitative analysis of positive 

samples was done using the MISPA-i3. Quantitative procalcitonin analysis was performed using the Finecare fluorescence immunoassay test 

Results: In the present study, among the 330 sepsis cases, there were 243 (73.63%) cases of early-onset septicemia and 87 (26.36%) cases of late-onset 

septicemia. The blood culture results were positive in 175 patients (53.03%) out of 330 neonates. Among blood culture-positive samples, the highest prevalence 

was of Staphylococcus aureus (21.71%). The sensitivity and specificity of CRP in correlation with positive blood culture are 88.80% and 40.65%, respectively. 

The sensitivity and specificity of PCT in correlation with positive blood culture were 93.71% and 72.90%, respectively. The specificity of PCT is higher 

compared to CRP; thus, it is a more useful marker for diagnosing neonatal sepsis.  

Conclusion: Procalcitonin (PCT) is an effective marker for diagnosing early-onset sepsis and can be utilized to monitor the response to antibiotic treatment. 
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1. Introduction 

Neonatal septicemia is a leading cause of morbidity and 

mortality among newborns worldwide, posing a significant 

public health concern.1 The incidence of neonatal sepsis 

ranges from 1 to 5 cases per 1000 live births, with an overall 

mortality rate of 24.4%. The mortality rate increases with 

decreasing gestational age of newborns, can be as high as 

30% in neonates with gestational age of 25 to 28 weeks, and 

can increase up to 50% in neonates with gestational age of 22 

to 24 weeks.2,3 Neonatal septicemia is further classified into 

early-onset sepsis (develops within 72 hours) and late-onset 

sepsis (develops after 72 hours).4 

Various risk factors associated with neonatal sepsis 

include maternal factors such as preterm pregnancy, 

chorioamnionitis, premature rupture of membranes, multiple 

pregnancies, and maternal fever. Various neonatal risk 

factors predisposing to sepsis include low birth weight, 

respiratory illness, preterm birth, and low APGAR score.5,6 

The clinical manifestations include poor feeding, 

respiratory distress, cold extremities, temperature instability 

(hypothermia or hyperthermia), hypotonia, bulged 

fontanelles, convulsions, jaundice, and disseminated 

intravascular coagulation (DIC).7,8 Neonatal septicemia may 

lead to several complications such as encephalopathies, 
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convulsions, ventriculomegaly, hydrocephalus, brain 

infarction, and neurodevelopmental delay.9,10 

Blood cultures are considered the gold standard for 

diagnosing neonatal sepsis. A major drawback of microbial 

culture is that it may yield false-negative results due to prior 

antibiotic administration and may also produce false-positive 

results from contamination by normal commensals.3,11,12 

Additionally, microbial identification and antibiotic 

susceptibility testing can take 2 to 3 days to provide final 

results. Therefore, biomarkers can be used alongside 

microbiological culture for rapid and timely diagnosis of 

sepsis. Biomarkers will also help rule out other non-

infectious etiologies and guide empirical treatment.13 

In day-to-day clinical practice, accurate and timely 

diagnosis of neonatal septicemia is challenging. An ideal 

serological marker should possess high sensitivity, high 

specificity, strong positive predictive value, and negative 

predictive value. The biomarkers are classified into acute-

phase proteins, cell surface markers, cytokines, chemokines, 

and soluble adhesion molecules.4,14,15 C-reactive protein 

(CRP), procalcitonin, and serum amyloid A are routinely 

used for the rapid diagnosis of neonatal sepsis. The cytokines 

and chemokines implicated in newborn sepsis include 

Interleukin IL-1, IL-6, IL-8, tumor necrosis factor (TNF), and 

TNF receptors.2,3  

C-reactive protein (CRP) is a positive acute-phase 

protein, produced by hepatocytes, and its synthesis is 

regulated by interleukin-6 and IL-1. The half-life of CRP is 

24 to 48 hours, and its level rises after 10 to 12 hours of 

sepsis.16,20 Thus, CRP is not a useful marker for the early 

detection of neonatal sepsis. CRP can be used as a prognostic 

marker to decide the course of antibiotic treatment. CRP 

levels are elevated in bacterial and viral infections, acute 

rheumatic fever, rheumatoid arthritis, collagen disease, 

myocardial infarction, and several types of malignancies.18,21 

Procalcitonin is a calcitonin prohormone produced by 

macrophages and hepatocytes. It is a positive acute-phase 

reactant with a half-life of 24-30 hours.7,11 After the initiation 

of infection with the release of bacterial endotoxin PCT level 

rises within 2 to 4 hours, reaching its peak in 6 to 8 hours.14,15  

The major drawback is that the PCT level also rises in 

non-septic conditions such as severe traumatic injuries, 

thyroid carcinoma, and following major surgeries.17   

In the present study, we compared CRP and PCT levels 

for the diagnosis of neonatal septicemia and their correlation 

with positive blood culture. The study also aimed to study the 

bacteriological profile of positive blood culture. 

2. Materials and Methods 

This cross-sectional study was conducted over one year 

(January 2024 – December 2024) at a rural-based tertiary care 

hospital. It was conducted after obtaining approval from the 

ethical committee, and informed consent was obtained from 

the parents of neonates. (Ethical Approval No.: 

SVIEC/ON/MEDI/RP/OCT/2310) 

2.1. Inclusion criteria 

The study included neonates admitted to our neonatal 

intensive care unit who presented with signs and symptoms 

of sepsis. The detailed history of all enrolled neonates was 

taken along with clinical findings and laboratory 

investigations. 

2.2. Exclusion criteria 

Neonates referred from other hospitals and with incomplete 

clinical data were excluded.  

2.3. Sample collection procedure 

About 1 ml of blood was collected from each neonate with 

complete aseptic precautions and immediately inoculated 

into a paediatric blood culture bottle (BD BACTEC). 

Preferably, two blood samples were collected from each 

neonate from different sites to reduce the risk of 

contamination by normal flora. 

All blood culture samples were processed in the BD 

BACTEC FX 40 automated blood culture system. The 

positive blood culture samples were streaked on Blood agar 

and MacConkey agar plates and incubated at 37 °C for 24 

hours. The further identification of bacterial species and 

antibiotic sensitivity was done by Vitek 2 Compact 

bioMérieux.  

2.4. C-reactive protein (CRP) Test 

Qualitative analysis of CRP was performed by the latex 

agglutination test. The polystyrene latex particles are coated 

with anti-CRP that binds with CRP present in test serum and 

gives a visible agglutination reaction (Figure 2). The quality 

control was done by performing tests using the internal 

positive and negative controls provided in the kit. Further 

quantitative analysis of positive samples was done using the 

MISPA-i3 instrument based on a latex-enhanced 

turbidimetric immunoassay. CRP in the sample binds with 

specific anti-CRP antibodies (rabbit polyclonal antibody), 

which have been adsorbed to a latex particle. The quality 

control of the instrument was carried out using Agappe 

protein control (51614007).CRP values more than 10mg/L 

were considered significant and indicative of septicemia. 

2.5. Procalcitonin (PCT) estimation 

Quantitative procalcitonin analysis was performed using the 

Finecare fluorescence immunoassay test based on the 

sandwich immunodetection method. The normal reference 

value was set at 0.5 ng/ml. Values above 0.5 ng/ml suggested 

potential sepsis. The system is cartridge-based and coated 

with fluorescence-labelled antibodies. When test samples are 

added to the cartridge well, these labelled antibodies bind to 

PCT antigens in the blood sample, forming immune 



Bhalodia et al. / IP International Journal of Medical Microbiology and Tropical Diseases 2025;11(4):449-454 451 

complexes. These complexes migrate on a nitrocellulose 

matrix and become immobilized. The fluorescence signal 

emitted by the labelled antibody correlates with the amount 

of PCT antigen in the sample. Each test included an internal 

control, and if the internal control produced invalid results, 

the test was repeated. 

2.6. Statistical methods 

The sensitivity, specificity, positive predictive value, 

negative predictive value, and accuracy of CRP and PCT tests 

were calculated using MedCalc statistical software. 

3. Results 

In the present study, 330 neonates showing signs and 

symptoms of septicemia were included. In the present study, 

among the 330 sepsis cases, there were 243 (73.63%) cases 

of early-onset septicemia and 87 (26.36%) cases of late-onset 

septicemia. The blood culture results were positive in 175 

patients (53.03%) out of 330 neonates. Out of 175 blood 

culture-positive, gram-positive cocci were isolated in 76 

samples, and gram-negative bacilli were isolated in 99 

samples. Among gram-negative bacilli, the highest 

prevalence was of Klebsiella pneumoniae (20%). (Figure 1) 

Of 175 positive blood cultures, 154 were positive for 

CRP, and the remaining 21 were negative for CRP. Among 

155 negative blood cultures, CRP was positive in 92 samples 

and negative in 63 samples. (Table 1) 

The sensitivity and specificity of CRP in correlation with 

positive blood culture are 88.80% and 40.65%, respectively. 

(Table 2) As the specificity of CRP is low, it must be 

combined with other biomarkers for the accurate diagnosis of 

neonatal septicemia. 

 

Table 1: Association between CRP levels and blood culture results in neonatal septicemia 

Total blood culture received (n=330) Positive blood culture (n=175) Negative blood culture (n=155) 

 CRP level >10 mg/dl (Positive) 154 92 

CRP level <10 mg/dl (Negative) 21 63 

 

Table 2: Sensitivity, specificity, PPV and NPV of CRP in correlation with positive blood culture 

CRP 

 Value 95% CI 

Sensitivity 88.00% 82.24% to 92.42% 

Specificity 40.65% 32.84% to 48.82% 

Positive Likelihood Ratio 1.48 1.29 to 1.71 

Negative Likelihood Ratio 0.30 0.19 to 0.46 

Positive Predictive Value 62.60% 59.24% to 65.85% 

Negative Predictive Value 75.0% 65.80% to 82.39% 

Accuracy 65.76% 60.36% to 70.87% 

 

Table 3: Association between PCT levels and blood culture in neonatal septicaemia 

Total blood culture received (n=330) Positive blood culture (n=175) Negative blood culture (n=155) 

PCT >0.5 ng/ml (Positive) 164 42 

PCT <0.5 ng/ml (Negative) 11 113 

 

Table 4: Sensitivity, specificity, PPV, and NPV of PCT in correlation with positive blood culture 

PCT 

 Value 95% CI 

Sensitivity 93.71% 89.03% to 96.82% 

Specificity 72.90% 65.19% to 79.72% 

Positive Likelihood Ratio 3.46 2.66 to 4.49 

Negative Likelihood Ratio 0.09 0.05 to 0.15 

Positive Predictive Value 79.61% 75.05% to 83.52% 

Negative Predictive Value 91.13% 85.19% to 94.83% 

Accuracy 83.94% 79.52% to 87.73% 
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Table 5: Comparison of sensitivity, specificity, PPV, NPV, and Accuracy of CRP among various studies 

CRP Cut off >10 mg/dl Present study Emad A. Morad et al.14 In Ho Park et al.15 

Sensitivity 88% 89.5% 100% 

Specificity 40.65% 66.7% 85.66% 

PPV 62.60% 92.5% 33.3% 

NPV 75% 60% 100% 

Accuracy 65.76% 86% - 

 

Table 6: Comparison of sensitivity, specificity, PPV, NPV, and Accuracy of PCT among various studies 

PCT Cut off >0.5 

ng/ml 

Present study Emad A. Morad et 

al.14 

M. Adib et 

al.11 

In Ho Park et 

al.15 

Haniya Jafar et 

al.16 

Sensitivity 93.71% 97.6% 75% 88.89% 73.8% 

Specificity 72.90% 89% 80% 58.17% 47.1% 

PPV 79.61% 97% 80% 13.2% 38% 

NPV 91.13% 88.9% 75% 98.6% 70% 

Accuracy 83.94% 96% - - 55.3% 

 

 
Figure 1: % Isolation of bacteria causing neonatal 

septicaemia 

 
Figure 2: CRP Latex agglutination test 

Out of 175 positive blood culture samples, 164 were 

positive for PCT and 11 samples were negative for PCT. And 

out of 155 negative blood cultures, 42 were positive for PCT 

and 113 were negative for PCT (Table 3).  

The sensitivity and specificity of PCT in correlation with 

positive blood culture was 93.71% and 72.90%, respectively. 

(Table 4)  

The specificity of PCT is higher compared to CRP thus 

it is more precise marker for neonatal sepsis.  

 
Figure 3: Golden-yellow pigmented colonies of 

Staphylococcus aureus on nutrient agar 

4. Discussion 

In the present study, among the 330 sepsis cases, there were 

243 (73.63%) cases of early-onset septicemia and 87 

(26.36%) cases of late-onset septicemia. The blood culture 

results were positive in 175 patients (53.03%) out of 330 

neonates. Among blood culture-positive samples, the highest 

prevalence was of Staphylococcus aureus (21.71%) (Table 

3), followed by Klebsiella pneumoniae (20%) and E. coli 

(13.7%). Yadav et al19 also reported the highest prevalence of 

Staphylococcus aureus, 35.6%, among neonatal sepsis cases. 



Bhalodia et al. / IP International Journal of Medical Microbiology and Tropical Diseases 2025;11(4):449-454 453 

4.1. Blood culture as gold standard test  

Microbial blood culture is regarded as the gold standard for 

diagnosing neonatal septicemia. It aids in guiding appropriate 

antibiotic treatment based on susceptibility testing. However, 

certain factors influence the sensitivity and specificity of the 

blood culture test, which may complicate interpretation and 

delay diagnosis. 

4.1.1. False positive 

Blood cultures may produce false-positive results due to 

contamination by normal flora, which can enter during the 

blood collection process because of inadequate skin 

antisepsis. Inappropriate storage or delay in transportation 

may also result in overgrowth of commensal bacteria in the 

blood culture. Certain commensals, such as Coagulase-

negative staphylococci (CONS) and bacillus spp. can be 

mistaken as pathogens. To differentiate commensal bacteria 

from pathogenic ones, two sets of blood cultures should be 

collected from two different sites, and the results of blood 

culture must be evaluated along with the proper clinical 

history of the patient and should be used in conjunction with 

biomarkers such as CRP or procalcitonin. 

4.1.2. False negative 

Blood culture may produce false-negative results due to prior 

antibiotic treatment, low bacterial load, especially in low 

birth weight or preterm neonates, insufficient volume of 

blood collected, improper timing of blood culture collection, 

and bacteremia due to fastidious bacteria. 

 4.2. CRP as a diagnostic marker for neonatal septicemia 

Of 175 positive blood cultures, 154 were positive for CRP, 

and the remaining 21 were negative for CRP. Among 155 

negative blood cultures, CRP was positive in 92 samples and 

negative in 63 samples. In our study, the sensitivity and 

specificity of CRP in correlation with blood culture are 

88.80% and 40.65%, respectively. The comparison of 

sensitivity, specificity, PPV, NPV, and Accuracy of CRP 

among various studies is shown in Table 5. 

4.2.1. False positive 

CRP level may also rise in certain inflammatory conditions 

or following trauma and post-surgery. CRP may show false-

positive results in certain prenatal circumstances, like fetal 

distress, meconium aspiration syndrome, prolonged rupture 

of membrane, intraventricular hemorrhage, and maternal 

fever.  

4.2.2. False negative 

In the initial stages of neonatal sepsis, CRP level may not be 

detectable, as it   rises slowly during the first 24-48 hours 

following infection, which produces false-negative 

results.4,5,18,20 

4.2.3. Limitation 

The specificity of CRP is low as it produces false-positive 

results in non-infectious conditions also. CRP can be used as 

a diagnostic marker, but in conjunction with other serum 

biomarkers. Another disadvantage of CRP as a biomarker is 

that it lacks age-specific reference values, and several factors, 

such as birth weight and gestational age, affect CRP 

kinetics.2,3 It does not help in differentiation between 

bacterial and viral etiology.  

 4.3. PCT as a diagnostic marker for neonatal septicemia 

Out of 175 positive blood culture samples, 164 were positive 

for PCT and 11 samples were negative for PCT. And out of 

155 negative blood cultures, 42 were positive for PCT and 

113 were negative for PCT. The sensitivity and specificity of 

PCT in correlation with positive blood culture were 93.71% 

and 72.90%, respectively. Several studies reported that PCT 

is a more accurate marker for neonatal septicemia, with 

sensitivity ranging between 83% to 100% and specificity 

ranging from 70% to 100%.12,16 

4.3.1. False positive 

 PCT levels may show false-positive results in newborns in 

certain instances, such as hypoxemia, prolonged rupture of 

membrane, birth asphyxia, maternal GBS colonization, 

antibiotic misuse, and administration of surfactant.17 

4.3.2. False negative 

In the early phase of infection, the PCT result may be 

negative as the newborn’s immune system is relatively 

immature and does not mount sufficient PCT production.PCT 

is a more sensitive marker in systemic infections as compared 

to localized bacteremia. 

4.3.3. Advantages of PCT as a diagnostic marker 

PCT maintains a high serum concentration in comparison to 

other serum biomarkers such as tumor necrosis factor and 

interleukin-6; thus, it is a more useful sepsis marker. The 

main advantage of PCT is that the birth weight and 

gestational age of newborns do not affect PCT levels.2,14,15 

CRP is routinely used as a marker for acute infection, but 

its level rises more slowly compared to the PCT level. Thus, 

PCT is a more useful marker for early-onset sepsis in 

neonates.6,7,11  

5. Conclusion 

Procalcitonin (PCT) is a good diagnostic marker of early-

onset sepsis. The PCT level decreases rapidly after the 

initiation of antibiotic treatment, so it can be used to monitor 

treatment response. PCT also helps to differentiate between 

infections caused by actual pathogens and those caused by 

commensal bacteria. However, it is comparatively expensive 

to use as a routine test, which is a major limitation in 

developing countries. 



454 Bhalodia et al. / IP International Journal of Medical Microbiology and Tropical Diseases 2025;11(4):449-454 

6. Conflict of Interest 

None. 

7. Source of Funding 

None. 

8. Acknowledgement  

We would like to express our sincere gratitude to the parents 

of the neonates who participated in this study. Their 

cooperation and trust were invaluable in making this research 

possible.  

References 

1. Hincu MA, Zonda GI, Stanciu GD, Nemescu D, Paduraru L. 

Relevance of Biomarkers Currently in Use or Research for Practical 

Diagnosis Approach of Neonatal Early-Onset Sepsis. Children 

(Basel). 2020;7(12):309. https://doi.org/10.3390/children7120309.  

2. Chauhan N, Tiwari S, Jain U. Potential biomarkers for effective 

screening of neonatal sepsis infections: An overview. Microb 

Pathog. 2017;107:234–42.  

https://doi.org/10.1016/j.micpath.2017.03.042.  

3. Sharma D, Farahbakhsh N, Shastri S, Sharma P: Biomarkers for 

diagnosis of neonatal sepsis: a literature review. J Matern Fetal 

Neonatal Med. 2018;31(12):1646–59.  

https://doi.org/10.1080/14767058.2017.1322060.  

4. Chiesa C, Panero A, Osborn JF, Simonetti AF, Pacifico L. Diagnosis 

of neonatal sepsis: a clinical and laboratory challenge. Clin Chem. 

2004;50(2):279–87. 

https://doi.org/10.1373/clinchem.2003.025171.  

5. Camacho-Gonzalez A, Spearman PW, Stoll BJ. Neonatal infectious 

diseases: evaluation of neonatal sepsis. Pediatr Clin North Am. 

2013;60(2):367-89. https://doi.org/10.1016/j.pcl.2012.12.003.  

6. Shah BA, Padbury JF. Neonatal sepsis: an old problem with new 

insights. Virulence. 2014;5(1):170–8.  

https://doi.org/10.4161/viru.26906.  

7. Boo NY, Nor Azlina AA, Rohana J. Usefulness of a semi-

quantitative procalcitonin test kit for early diagnosis of neonatal 

sepsis. Singapore Med J. 2008;49(3):204-8.  

8. Abdollahi A, Shoar S, Nayyeri F, Shariat M. Diagnostic Value of 

Simultaneous Measurement of Procalcitonin, Interleukin-6 and hs-

CRP in Prediction of Early-Onset Neonatal Sepsis. Mediterr J 

Hematol Infect Dis. 2012;4(1):e2012028.  

https://doi.org/10.4084/MJHID.2012.028. 

9. Tappero E, Johnson P. Laboratory evaluation of neonatal sepsis. 

Newborn Infant Nurs Rev. 2010;10(4):209–17. 

https://doi.org/10.1053/j.nainr.2010.09.010 

10. Rashwan NI, Hassan MH, Mohey El-Deen ZM, Ahmed AE: Validity 

of biomarkers in screening for neonatal sepsis - A single center -

hospital based study. Pediatr Neonatol. 2019;60:149-55. 

11. Adib M, Bakhshiani Z, Navaei F, Saheb Fosoul F, Fouladi S, 

Kazemzadeh H. Procalcitonin: a reliable marker for the diagnosis of 

neonatal sepsis. Iran J Basic Med Sci. 2012;15(2):777–82. 

12. Ranjan R, Jerupula S, Bhagwani DK. Procalcitonin and CRP 

markers in neonatal sepsis. Int J Scientific Res. 2019;8(2)  

13. Rashwan NI, Hassan MH, Mohey El-Deen ZM, Ahmed AEA. 

Validity of biomarkers in screening for neonatal sepsis-a single 

center-hospital based study. Pediatr Neonatol. 2019;60(2):149–55. 

https://doi.org/10.1016/j.pedneo.2018.05.001 

14. Morad EA, Rabie RA, Almalky MA, Gebriel MG. Evaluation of 

Procalcitonin, C-Reactive Protein, and Interleukin-6 as Early 

Markers for Diagnosis of Neonatal Sepsis. Int J Microbiol. 

2020;2020:8889086. https://doi.org/10.1155/2020/8889086.  

15. Park IH, Lee SH, Yu ST, Oh YK. Serum procalcitonin as a 

diagnostic marker of neonatal sepsis. Korean J Pediatr. 

2014;57(10):451–6. https://doi.org/10.3345/kjp.2014.57.10.451.  

16. Jafar H, Agarwal J, Kalyan RK, Radera S, Verma S, Kumar M, et al. 

Role of serum procalcitonin as a marker for diagnosing neonatal 

sepsis. Int J Contemp Pediatr. 2019;6(5):1991–7.  

https://doi.org/10.18203/2349-3291.ijcp20193711 

17. Gilfillan M, Bhandari V. Neonatal sepsis biomarkers: where are we 

now?. Res Rep Neonatol. 2019;9:9–20.  

https://doi.org/10.2147/RRN.S163082 

18. Stocker M, Hop WC, van Rossum AM. Neonatal Procalcitonin 

Intervention Study (NeoPInS): Effect of Procalcitonin-guided 

decision making on duration of antibiotic therapy in suspected 

neonatal early-onset sepsis: A multi-centre randomized superiority 

and non-inferiority Intervention Study. BMC Pediatr. 2010;10:89. 

https://doi.org/10.1186/1471-2431-10-89.  

19. Cetinkaya M, Ozkan H, Köksal N, Celebi S, Hacimustafaoğlu M. 

Comparison of serum amyloid A concentrations with those of C-

reactive protein and procalcitonin in diagnosis and follow-up of 

neonatal sepsis in premature infants. J Perinatol. 2009;29(3):225–

31. https://doi.org/10.1038/jp.2008.207.  

20. Yadav NS, Sharma S, Chaudhary DK, Panthi P, Pokhrel P, Shrestha 

A, et al. Bacteriological profile of neonatal sepsis and antibiotic 

susceptibility pattern of isolates admitted at Kanti Children's 

Hospital, Kathmandu, Nepal. BMC Res Notes. 2018;11(1):301. 

https://doi.org/10.1186/s13104-018-3394-6. 

21. Maurya A, Jahan S, Yadav SK. Correlation of C-reactive protein and 

blood culture in Neonatal septicemia at Integral Institute of Medical 

Sciences and Research, Lucknow. Asian J Pharm Clin Res. 

2023;16(10):42–5. 

https://doi.org/10.22159/ajpcr.2023.v16i10.48790 

22. Bharathi R, Beena PM, Mamata K, Parimala S. Correlation of Blood 

culture with C-Reactive Protein, WBC count in the diagnoses of 

Bacterial Neonatal Sepsis. Trop J Pathol Microbiol. 2021;7(5):237–

42. 

23. Ali AA, Ahmed M, Noor SK, Mustafa L, Ibrahim W, ElAmin M, 

Badri HM, Natto HA, Khan WA, Osman AA. The Relationship 

Between Blood Culture, C-reactive Protein, and Neonatal Sepsis: A 

Cross-Sectional Study. Cureus. 2024;16(3):e56813. 

https://doi.org/10.7759/cureus.56813.  

 

 

Cite this article: Bhalodia MJ, Bhalodia NM, Patel KD, Jasani J. 

Biomarkers and gold standard: Assessing CRP, Procalcitonin, and 

blood culture in the diagnosis of neonatal sepsis. IP Int J Med 

Microbiol Trop Dis. 2025;11(4):449-454. 

 

https://doi.org/10.1053/j.nainr.2010.09.010
https://doi.org/10.2147/RRN.S163082
https://doi.org/10.22159/ajpcr.2023.v16i10.48790

