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Abstract 

Background: Neonatal sepsis is a medical illness in which babies exhibit a constellation of 

systemic symptoms indicating circulation problems. Reduced peripheral perfusion, pallor, decreased 

muscular tone, and diminished responsiveness are among the symptoms. Prematurity, invasive 

medical procedures, low birth weight, and prolonged hospitalization are the key risk factors for 

neonatal sepsis. 

 

Objective: The purpose of the study was to determine the accuracy of CRP as a diagnostic tool for 

neonatal sepsis. 

 

Study design: A cross-sectional study 

 

Place and Duration: This study was conducted in Shahdadpur Institute of Medical Sciences 

(SIMS) Shahdadpur from January 2022 to January 2023 

 

Methodology: The WHO sample size calculator was used to calculate the sample size. There were a 

total of 60 neonates involved in this research who had clinical features or risk factors for neonatal 

sepsis. The blood sample for CRP and culture was taken at the time of admission. A serum CRP 

level greater than 6 mg/L was regarded as elevated C-reactive protein (CRP). Blood culture results 

were used as the gold standard to assess the diagnostic accuracy of CRP. The accuracy was tested 

using True Positive (TP) cases to calculate sensitivity and specificity. 
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Results: The percentage of males was a little higher than that of females. There were 32 males and 

28 females enrolled in this research. This elaborates on the fact that neonatal sepsis has a male 

predisposition. The average age calculated was 15.47 days. The average weight calculated was 2.94 

kg. Blood cultures were positive in 18 cases, of which 9 were early-onset sepsis and 9 were late-

onset sepsis. 

 

Conclusion: C-reactive protein has equivalent sensitivity and specificity to blood culture, which 

results in appropriately detecting newborn sepsis. Furthermore, the advantage of receiving test 

results quickly makes C-reactive protein testing highly recommended for examining neonates with 

any indications of sepsis. 

 

Keywords: C-reactive protein, neonates, sepsis, blood culture. 

  

INTRODUCTION 

Neonatal sepsis is a medical illness in which babies exhibit a constellation of systemic symptoms 

indicating circulation problems [1, 2]. Reduced peripheral perfusion, pallor, decreased muscular 

tone, and diminished responsiveness are among the symptoms [3]. It happens as a result of bacteria 

entering the baby's circulation during the first month of life [4]. The incidence of neonatal sepsis is 

minimal, with 5 occurrences per 1,000 live births and a 39% frequency [5]. Its fatality rate, 

however, ranges from 5% to 20%. The incidence in developing countries can be substantially 

greater, with 22 instances per 1,000 live births, while the perinatal mortality rate in Pakistan has 

been estimated to be 60 per 1,000 live births. 

 

Prematurity, invasive medical procedures, low birth weight, and prolonged hospitalization are the 

key risk factors for neonatal sepsis [6]. Fever, abdominal distention, feeding difficulties, rapid 

breathing, diarrhoea, decreased urine output, low blood pressure, rapid or slow heart rate, irritability, 

bulging fontanelle, convulsions, or bleeding are all symptoms of neonatal sepsis [7]. Cultures of 

blood or other ordinarily sterile body fluids are required to definitively identify neonatal sepsis. In 

25% to 54% of instances, newborn blood cultures are positive [7]. 

  

Several studies have been done to find out how well tumour necrosis factor-alpha, procalcitonin, 

and interleukins work as ways to diagnose sepsis [8, 9]. Nevertheless, in practical clinical scenarios, 

C-reactive protein (CRP) is the most readily available and commonly employed indicator for 

detecting infections [10]. The liver produces CRP, an abnormal blood glycoprotein. It plays a role as 

an acute phase reactant in the innate immune system, and its levels significantly increase within 1 to 

2 days of severe bacterial infections. 

 

In confirmed cases of sepsis, CRP has a high sensitivity of 97.2% and a specificity of 95% [11]. 

While blood culture is still the gold standard for identifying neonatal sepsis and facilitating targeted 

antimicrobial treatment, its results can be up to 48 hours delayed and can have negative effects in 

many cases of septic shock. Furthermore, the difficulty of getting a sterile sample from newborns 

leads to higher rates of contamination. 

 

Because of the potentially severe effects and mortality associated with sepsis, it is critical to begin 

antibiotic medication as soon as possible, even before culture results are available [12]. This 

method, however, raises concerns about the overuse of antibiotics, which can increase the risk of 

drug side effects and contribute to the development of drug resistance. 

 

CRP testing allows for the rapid identification of infected persons while avoiding the need for a 

sterile sample, and a normal CRP value can aid in quickly ruling out infection [13]. Monitoring CRP 

levels over time is also useful for prognosis and serves as an indicator of the efficacy of antibiotic 
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treatment. The purpose of the study was to determine the accuracy of CRP as a diagnostic tool for 

neonatal sepsis. 

  

METHODOLOGY 

The WHO sample size calculator was used to calculate the sample size. There were a total of 60 

neonates involved in this research who had clinical features or risk factors for neonatal sepsis. 

Neonatal sepsis is a condition that is diagnosed by the presence of two or more of the following 

clinical features: tachypnea, poor skin perfusion, oliguria, and temperature instability. The consent 

of all parents was obtained. 

 

Based on blood culture results obtained upon admission, neonatal sepsis was either confirmed in 

positive cases or rejected in negative cases. A serum CRP level greater than 6 mg/L was regarded as 

elevated C-reactive protein (CRP). Blood culture results were used as the gold standard to assess the 

diagnostic accuracy of CRP. The accuracy was tested using True Positive (TP) cases to calculate 

sensitivity and specificity. 

 

Exclusion criteria: Newborns who had a major systematic malformation, newborns who had 

received antibiotics before admitting to the hospital, weight <1000 grams, underlying surgical 

conditions, and multiple congenital anomalies were excluded from this research. 

 

A detailed history was obtained, which included gender, age, gestational age, history of antibiotic 

administration, place of delivery, and duration of symptoms. A comprehensive physical examination 

was also conducted on the neonates. The blood sample for CRP and culture was taken at the time of 

admission. 

 

Aseptic measures were conducted before collecting 2 ml of blood and inoculating it into a blood 

culture vial containing brain-heart infusion (BHI). A 3-mL syringe was used to draw 1 mL of blood 

for CRP determination. The laboratory assessed CRP using a latex agglutination assay, with a value 

of more than 6 mg/L indicating an increased CRP level. The results of the blood culture and CRP 

tests were entered into the Performa. 

  

SPSS version 22 was used to analyse the data. The quantitative variables were expressed in terms of 

mean and SD. The qualitative variables were expressed in terms of percentages and frequencies. 

The chi-square test was used to analyze the outcomes. A significant p-value was expressed as <0.05. 

  

RESULTS 

Overall, there were 60 neonates involved in this research. The percentage of males was a little 

higher than that of females. There were 32 males and 28 females enrolled in this research. This 

elaborates on the fact that neonatal sepsis has a male predisposition. The average age calculated was 

15.47 days. The average weight calculated was 2.94 kg. 

 

Table No. 1: Biodata of the study participants 
Quantitative variables Mean±SD 

Age (days) 15.47 ±7.26 

Weight (kg) 2.94 ±0.63 

 

Table No. 2: the clinical representation of the neonates involved. 
Symptoms  % 

Decreased urine output 45 

Temperature instability  78 

Tachypnea  75 

Delayed Capillary refill 55 

Tachycardia  66 
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Blood culture was positive in 18 cases of which 9 were early-onset sepsis and 9 were late-onset 

sepsis. 

 

Table No. 3: the types of organisms isolated in the blood culture 

Organisms Early-onset sepsis Late-onset sepsis 

E. coli 2 4 

K. pneumoniae 4 1 

S. aureus  3 4 

  

DISCUSSION 

The deterioration of a neonate's state might be linked to a variety of causes, making it difficult to 

identify a single reason [14]. However, bacterial infection is frequently seen as the most serious 

threat. Although blood culture is the gold standard for detecting bacterial infections, it does not 

always produce conclusive results [15]. As a result, pediatricians advocate the use of surrogate 

testing to diagnose neonatal sepsis. The purpose of this study was to determine the efficacy of CRP 

as a potential indication of newborn sepsis. 

 

Because sepsis is a medical emergency, failing to diagnose it quickly can have life-threatening 

effects. On the other hand, starting antibiotics for a non-septic newborn prematurely can place a 

financial strain on the family [16]. As a result, it is critical to use a high-sensitivity screening test to 

precisely detect all infected neonates while also ensuring that negative results have a strong negative 

predictive value to successfully rule out the disease. 

 

Non-infectious diseases that produce positive results can reduce a test's specificity and positive 

predictive value [17, 18]. However, when the cost of treatment for non-infected individuals is much 

lower than the potential repercussions of missing an infected case with a life-threatening infection, 

this fall in specificity and positive predictive value is considered acceptable. 

 

The most prevalent symptom found in individuals suspected of having neonatal sepsis was 

temperature instability, either pyrexia (fever) or hypothermia (low body temperature), which was 

present in around 78% of the cases. Tachypnea (rapid breathing) was the second most common 

symptom, observed in 75% of patients, followed by tachycardia (elevated heart rate) in 66% of 

cases. Delayed capillary refill was found in 55% of the patients, whereas reduced urine production 

was seen in 45% of the patients. In 18 (30%) of the patients, positive blood culture findings and 

raised CRP levels were discovered. 

  

When the impact of weight on various features was examined, it was discovered that in weight 

groups under 3 kg, there were more female patients (n=33) than male patients (n=27). In weight 

groups exceeding 3 kg, male patients (n=36) outnumbered female patients (n=24). These data imply 

that females are more susceptible to developing neonatal sepsis in neonates with low birth weight, 

but the male gender becomes a risk factor in those with normal birth weight. Similar patterns were 

seen in infants with low birth weights. 

 

When raised CRP levels were evaluated, it was found that 19 patients had raised CRP levels, out of 

which 18 had positive blood cultures. According to the data, CRP's sensitivity is slightly greater 

than its specificity. Prior research has found CRP to have good sensitivity, specificity, positive 

predictive value, and negative predictive value when compared to blood culture results. In a separate 

trial involving 76 neonates suspected of having neonatal sepsis, the test demonstrated 100% 

sensitivity, 94% specificity, 91.6% positive predictive value, and 100% negative predictive value 

[19, 20]. 
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CONCLUSION 

C-reactive protein has equivalent sensitivity and specificity to blood culture, which results in 

appropriately detecting newborn sepsis. Furthermore, the advantage of receiving test results quickly 

makes C-reactive protein testing highly recommended for examining neonates with any indications 

of sepsis. This method ensures that neonatal sepsis is included or excluded as part of the diagnostic 

procedure in a reliable and timely manner. 
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