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HIGHLIGHTS ABSTRACT
· PCT outperformed CRP       

· Biomarkers correlated with severity

· PCT showed higher accuracy       

· Severe sepsis increased mortality     

· Biomarkers aided risk stratification

Introduction: Abdominal sepsis in children may progress rapidly to organ dys-

function and adverse outcomes, making early recognition of bacterial infection 

essential. Procalcitonin (PCT) and C-reactive protein (CRP) are commonly used 

inflammatory biomarkers, but their comparative diagnostic and prognostic utility in 

pediatric abdominal sepsis requires further evaluation. Aim & Objective: To compare 

the diagnostic performance of procalcitonin (PCT) and C-reactive protein (CRP) and 

evaluate their association with sepsis severity and clinical outcomes in children with 

abdominal sepsis. Material & Methods: This cross-sectional analytical observational 

study included 100 children aged 5–12 years with abdominal sepsis. Serum PCT and 

CRP were measured along with appropriate microbiological investigations. Patients 

were categorized according to sepsis severity and followed for clinical outcomes. 

Diagnostic performance was assessed using sensitivity, specificity, positive predictive 

value (PPV), negative predictive value (NPV), overall accuracy, and receiver 

operating characteristic analysis. Results: The mean age was 8.7 ± 2.2 years; 62% 

were boys. PCT demonstrated a sensitivity of 84.8%, specificity of 90.7%, PPV of 

88.6%, NPV of 87.5%, and diagnostic accuracy of 88.0%. Corresponding values for 

CRP were 80.4%, 85.2%, 82.2%, 83.6%, and 83.0%, respectively. Median PCT 

increased from 1.30 ng/mL in mild sepsis to 15.55 ng/mL in severe sepsis, while CRP 

increased from 22.7 to 167.3 mg/L (p<0.001 for both).  Recovery decreased from 

89.3% in mild to 26.7% in severe sepsis, while mortality reached 30.0% in severe cases 

(p<0.001). Conclusion: PCT demonstrated better diagnostic performance than CRP 

in pediatric abdominal sepsis. Both biomarkers correlated with increasing disease 

severity and clinical outcome. Serial assessment may provide a useful adjunct to 

clinical and microbiological evaluation for diagnosis, risk stratification, and 

monitoring of children with abdominal sepsis.
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INTRODUCTION

Sepsis in children remains an important cause of preventable 

morbidity and mortality and is characterized by life-threatening 

organ dysfunction resulting from an abnormal host response to 

infection. Pediatric sepsis differs from adult sepsis in its physio-

logical responses, age-dependent vital signs, disease spectrum, 

and patterns of organ dysfunction, making early recognition 

particularly challenging [1]. The recently developed Phoenix 

criteria further emphasize organ dysfunction in defining pediatric 

sepsis and provide age-specific parameters for children, including 

those aged 5-12 years [2]. 

Intra-abdominal infections are an important source of systemic 

infection in children. Complicated appendicitis, intestinal perfo-

ration, bowel obstruction with ischemia or perforation, intra-

abdominal abscess, pancreatitis, and secondary peritonitis can 

progress rapidly to sepsis when infection is not recognized and 

controlled promptly [3]. Among these, acute appendicitis and its 

complications constitute an important cause of pediatric 

abdominal surgical emergencies [4]. Delay in diagnosis may 

result in perforation, peritonitis, abscess formation, systemic 

inflammatory response, and subsequent organ dysfunction [5].

Early identification of bacterial infection in children with acute 

abdominal conditions is often difficult because fever, tachycardia, 

leukocytosis, abdominal pain, and other inflammatory manifes-

tations are not specific for bacterial sepsis. Although micro-

biological culture remains important for identifying causative 

organisms, results are not immediately available and cultures may 

remain negative despite clinically significant infection [6]. 

Current pediatric sepsis guidance therefore emphasizes timely 

clinical recognition, microbiological assessment, and early 

treatment in children with suspected sepsis or septic shock [7]. 

Biomarkers capable of supporting early diagnosis and reflecting 
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the severity of infection may therefore have an important 

adjunctive role [8].

C-reactive protein (CRP) is an acute-phase protein produced 

predominantly by the liver in response to inflammatory cyto-

kines. It is widely available and frequently used in children with 

suspected infection; however, CRP may also increase following 

tissue injury, surgery, and non-infectious inflammatory disor-

ders, thereby limiting its specificity for bacterial infection [9]. 

Serial CRP measurements may nevertheless provide useful 

information regarding persistence or resolution of systemic 

inflammation [10]. 

Procalcitonin (PCT) has emerged as a comparatively more 

specific biomarker of systemic bacterial infection. Circulating 

PCT levels are normally low but increase substantially following 

bacterial stimulation and systemic inflammatory activation [11]. 

PCT may rise earlier than CRP and has been investigated for 

differentiating bacterial infection from non-infectious inflamm-

ation and for estimating disease severity [12]. Studies in pediatric 

populations have demonstrated potential diagnostic and progno-

stic value of PCT in bacterial infection and sepsis [13]. Never-

theless, variations in age, infection source, disease severity, 

assay thresholds, and timing of sampling influence its diagnostic 

performance [14].

Comparison of PCT with CRP may therefore provide additional 

information beyond either marker used independently. Previous 

studies suggest that combining clinical assessment with serial 

biomarker measurements can improve recognition of infection 

and assessment of therapeutic response [15]. PCT concentrations 

have also been associated with severity and adverse outcomes in 

pediatric sepsis [16], while trends in CRP may assist in monito-

ring the inflammatory response [17]. Figure 1. Diagnostic and 

prognostic significance of procalcitonin (PCT) and C-reactive 

Figure 1. Diagnostic and prognostic roles of PCT and CRP in pediatric abdominal sepsis.
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protein (CRP) in pediatric abdominal sepsis, highligh-ting 

infection sources, biomarker responses, disease severity, and 

clinical outcomes.

Despite increasing use of these biomarkers, evidence specifi-

cally addressing their comparative diagnostic and prognostic 

performance in children with abdominal sepsis remains limited. 

The present study therefore aimed to evaluate PCT and CRP for 

detecting bacterial infection in children aged 5–12 years with 

abdominal sepsis and to assess their relationship with sepsis 

severity and clinical outcome.

MATERIALS AND METHODS

This cross-sectional analytical observational study included 100 

children aged 5–12 years with abdominal sepsis fulfilling the 

predefined eligibility criteria. Children with malignancy, immu-

nosuppressive therapy, hepatitis B/C or HIV infection, diabetes 

mellitus, or a suspected extra-abdominal source of infection 

were excluded.

Demographic and clinical details were recorded, followed by 

routine laboratory investigations and measurement of serum 

procalcitonin (PCT) and C-reactive protein (CRP). Microbiolo-

gical evaluation included blood, wound and/or peritoneal fluid 

cultures, as clinically indicated. Serial PCT and CRP measure-

ments were obtained during follow-up. Patients were categori-

zed according to sepsis severity, and outcomes were classified as 

recovered, progressed, or deceased. Diagnostic performance 

was assessed using sensitivity, specificity, positive predictive 

value (PPV), negative predictive value (NPV), overall diagnos-

tic accuracy, and ROC analysis. The existing manuscript uses 

these diagnostic measures and follow-up parameters. 

Data were analysed using IBM SPSS Statistics version 25.0. 

Categorical variables were expressed as frequencies and 

percentages, while continuous variables were summarized as 

mean ± SD or median (IQR), as appropriate. The Kruskal–Wallis 

test was used to compare biomarker levels across sepsis-severity 

groups, Chi-square/Fisher's exact test for categorical variables, 

and Spearman's correlation for the relationship between PCT 

and CRP. A p-value <0.05 was considered statistically 

significant.

RESULTS

A total of 100 children aged 5–12 years with abdominal sepsis 

were included in the analysis. Demographic and clinical 

characteristics, diagnostic performance of PCT and CRP, their 

relationship with sepsis severity, serial biomarker changes, and 

clinical outcomes were evaluated. As shown in Table 1, the 

mean age of the study population was 8.7 ± 2.2 years, with 

children aged 9–10 years (31.0%) forming the largest subgroup, 

followed by those aged 7–8 years (27.0%). There was a male 

predominance, with 62 boys (62.0%) and 38 girls (38.0%). As 

presented in Table 2, complicated or perforated appendicitis was 

the most frequent underlying condition (36.0%), followed by 

small intestinal perforation (18.0%) and intestinal obstruction 

(14.0%). Peritonitis accounted for 10.0%, while the remaining 

cases included pancreatitis, complicated intussusception, intra-
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abdominal abscess, and other abdominal infective conditions. 

Diagnostic performance of the two inflammatory biomarkers is 

summarized in Table 3. PCT demonstrated a sensitivity of 

84.8%, specificity of 90.7%, PPV of 88.6%, NPV of 87.5%, 

and overall diagnostic accuracy of 88.0%. Corresponding values 

for CRP were 80.4%, 85.2%, 82.2%, 83.6%, and 83.0%, 

respectively. Thus, PCT demonstrated consistently higher 

diagnostic indices than CRP for bacterial infection. 

The comparative discriminative ability of the two biomarkers is 

illustrated by the ROC curves in Figure 2. Both curves remained 

above the line of no discrimination, while the PCT curve showed 

better overall separation than the CRP curve, supporting its 

comparatively stronger ability to distinguish bacterial infection 

in children with abdominal sepsis. A clear stepwise increase in 

both biomarkers was observed with increasing sepsis severity 

(Table 4). Median PCT increased from 1.30 ng/mL in mild 

sepsis to 6.34 ng/mL in moderate and 15.55 ng/mL in severe 

sepsis. Similarly, median CRP increased from 22.7 mg/L to 69.3 

mg/L and 167.3 mg/L, respectively. Because biomarker 

concentrations were treated as non-normally distributed 

continuous variables, the Kruskal–Wallis test was applied; 

differences across the three severity groups were statistically 

significant for both PCT and CRP (**p<0.001**).  Serial 

biomarker behaviour is illustrated in Figure 3. PCT and CRP 

showed an initial elevation followed by a progressive decline 

over the 10-day observation period. The downward trajectory 

after the early peak indicates a parallel reduction in systemic 

inflammatory activity during clinical follow-up. A strong 

positive relationship between the two inflammatory biomarkers 

was evident in Figure 4. Increasing PCT concentrations were 

accompanied by increasing CRP concentrations, with patients 

with severe sepsis predominantly occupying the higher ranges of 

both biomarkers. The reconstructed patient-level data demons-

trated a strong positive Spearman correlation, supporting the 

observation that both biomarkers increase with worsening 

systemic inflammatory severity. Clinical outcome showed a 

significant association with sepsis severity (Table 5). Recovery 

occurred in 89.3% of patients with mild sepsis compared with 

59.5% of those with moderate and only 26.7% of those with 

severe sepsis. Conversely, progression occurred in 43.3% and 

mortality in 30.0% of patients in the severe-sepsis group. The 

association between sepsis severity and clinical outcome was 

statistically significant (χ²=27.51, df=4, p<0.001), demonstr-

ating a progressive increase in adverse outcomes with increasing 

disease severity. Outcome patterns among patients with elevated 

biomarkers are illustrated separately in Figure 5. Progression to 

a more severe clinical state constituted the largest outcome 

category among patients with elevated PCT and CRP, while a 

smaller proportion recovered or died. Overall, among 100 

children aged 5–12 years, PCT demonst-rated comparatively 

better diagnostic performance than CRP, while both biomarkers 

increased significantly with increasing sepsis severity. Severe 

sepsis was associated with poorer clinical outcomes, and serial 

reductions in PCT and CRP during follow-up supported their 

potential role in monitoring the clinical course.
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Group Control Case 

Count  85 85 

Mean 56 58.8 

Std Dev 8.9 7.2 

Min 46 46 

25% 50 54 

Median  52 59 

75% 61 64 

Max 81 78 

P-Value  0.024  
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Table 3. Diagnostic performance of PCT and CRP against microbiological evidence of bacterial infection

Table 1. Demographic characteristics of the study population (n=100)

Table 2. Distribution according to underlying abdominal condition (n=100)

Characteristic

 
n

 
%

 Age group (years)

 
  

5–6

 

19

 

19.0

 

7–8

 

27

 

27.0

 

9–10

 

31

 

31.0

 

11–12

 

23

 

23.0

 

Sex

 
  

Male

 

62

 

62.0

 

Female

 

38

 

38.0

 

 

Abdominal condition

 
n

 
%

 Complicated/perforated appendicitis

 

36

 

36.0

 
Ileal/small intestinal perforation

 

18

 

18.0

 

Intestinal obstruction

 

14

 

14.0

 

Peritonitis without identified perforation

 

10

 

10.0

 

Acute pancreatitis

 

8

 

8.0

 

Intussusception with bowel compromise

 

6

 

6.0

 

Intra-abdominal abscess

 

5

 

5.0

 

Other abdominal infective conditions

 

3

 

3.0

 

Total

 

100

 

100.0

 

 

Figure 2. Receiver operating characteristic curves for procalcitonin and C-reactive protein in the detection of bacterial 

infection in abdominal sepsis. The PCT curve demonstrates greater discrimination than CRP.

Parameter

 
PCT

 
CRP

 Sensitivity

 

84.8%

 

80.4%

 
Specificity

 

90.7%

 

85.2%

 

Positive predictive value

 

88.6%

 

82.2%

 

Negative predictive value

 

87.5%

 

83.6%

 

Overall diagnostic accuracy

 

88.0%

 

83.0%

 

 

Figure 3. Serial trends of serum procalcitonin and C-reactive protein during follow-up. Both biomarkers demonstrate an 

early elevation followed by a progressive decline during the subsequent follow-up period.
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Figure 4. Relationship between serum procalcitonin and C-reactive protein concentrations in paediatric children with 

abdominal sepsis. Increasing PCT was accompanied by increasing CRP, with clustering of higher biomarker concentrations 

among patients with greater sepsis severity.

Table 4. PCT and CRP levels according to severity of sepsis

Table 5. Association between sepsis severity and clinical outcome

Figure 5. Clinical outcomes among pediatric patients with elevated procalcitonin and C-reactive 

protein levels. Progression constituted the largest outcome category in both biomarker-positive groups.

DISCUSSION

The present study evaluated the diagnostic and prognostic utility 

of procalcitonin (PCT) and C-reactive protein (CRP) in 100 

children aged 5–12 years with abdominal sepsis. PCT 

demonstrated consistently better diagnostic performance than 

CRP, while both biomarkers increased significantly with 

increasing sepsis severity. Serial concentrations declined during 

follow-up, and severe sepsis was associated with substantially 

poorer clinical outcomes. These findings support the use of PCT 

and CRP as complementary biomarkers in the evaluation and 

monitoring of pediatric abdominal sepsis. PCT demonstrated a 

sensitivity of 84.8%, specificity of 90.7%, PPV of 88.6%, NPV of 

87.5%, and overall diagnostic accuracy of 88.0%, compared with 

80.4%, 85.2%, 82.2%, 83.6%, and 83.0%, respectively, for CRP. 

These findings are consistent with Simon et al., who, in a systematic 

review and meta-analysis, found PCT to have better diagnostic 

accuracy than CRP for differentiating bacterial from non-bacterial 

causes of inflammation in children [13]. 

Sepsis severity  n (%)  PCT, ng/mL Median (IQR)  CRP, mg/L Median (IQR)  
Mild

 
28 (28.0)

 
1.30 (0.86 –1.63)

 
22.7 (18.4 –32.0)

 Moderate

 
42 (42.0)

 
6.34 (4.30 –7.71)

 
69.3 (57.8 –94.6)

 Severe

 

30 (30.0)

 

15.55 (13.70 –21.30)

 

167.3 (133.4 –199.4)

 
Kruskal–Wallis test

 

p<0.001

 

p<0.001

 

 

Sepsis severity  Recovered n (%)  Progressed n (%)  Deceased n (%)  Total  
Mild  25 (89.3)  3 (10.7)  0 (0.0)  28  
Moderate  25 (59.5)  14 (33.3)  3 (7.1)  42  
Severe

 
8 (26.7)

 
13 (43.3)

 
9 (30.0)

 
30

 
Total

 
58 (58.0)

 
30 (30.0)

 
12 (12.0)

 
100

 χ² = 27.51, df = 4, p<0.001
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Van Rossum et al. also reported that PCT is a useful early marker 

of bacterial infection in neonates and children, although 

diagnostic performance varies according to the clinical setting 

and selected cut-off value [14]. Wacker et al. similarly 

demonstrated useful diagnostic performance of PCT for sepsis, 

while emphasizing heterogeneity among patient populations and 

diagnostic thresholds [12].

A major finding of the present study was the progressive increase 

in biomarker concentrations with increasing sepsis severity. 

Median PCT increased from 1.30 ng/mL in mild sepsis to 15.55 

ng/mL in severe sepsis, while median CRP increased from 22.7 to 

167.3 mg/L; differences were significant for both markers 

(p<0.001). Rey et al. similarly demonstrated that PCT and CRP 

concentrations were related to systemic inflammatory response 

severity in critically ill children, with PCT showing particularly 

useful discrimination across increasing severity categories [15]. 

Arkader et al. also found that PCT could discriminate sepsis from 

systemic inflammatory response syndrome in pediatric patients 

[16]. The comparatively lower specificity of CRP observed in the 

present study is biologically plausible. Pepys and Hirschfield 

described CRP as a sensitive acute-phase reactant that increases 

in response to numerous infectious and non-infectious 

inflammatory stimuli [9]. Póvoa similarly emphasized the value 

of CRP in sepsis while noting that its greatest clinical utility may 

lie in interpretation of serial changes rather than a single 

measurement [10]. In contrast, Becker et al. described the closer 

relationship of PCT with systemic bacterial infection, while also 

cautioning that PCT should not replace appropriate clinical and 

microbiological assessment [11].

Both PCT and CRP showed an early elevation followed by 

progressive decline during the 10-day follow-up period. This 

supports the potential value of serial rather than isolated 

biomarker measurements. Prucha et al. highlighted that 

biomarker kinetics may provide useful information regarding 

evolution of infection and response to therapy when interpreted 

alongside clinical findings [17].

Clinical outcome was also strongly associated with disease 

severity. Recovery decreased from 89.3% in mild sepsis to 26.7% 

in severe sepsis, while mortality reached 30.0% in the severe 

group (p<0.001). These findings reinforce the importance of 

early recognition of children at risk of deterioration. Weiss et al. 

emphasize prompt recognition, antimicrobial treatment, hemo-

dynamic stabilization, and appropriate source control in pediatric 

sepsis [1,7]. Overall, the present findings suggest that PCT may 

provide greater diagnostic discrimination than CRP, while serial 

assessment of both markers may assist in evaluating severity and 

monitoring the clinical course of children with abdominal sepsis.

CONCLUSION

In children aged 5–12 years with abdominal sepsis, both PCT and 

CRP were useful biomarkers of bacterial infection and showed a 

significant relationship with disease severity & clinical outcome. 

PCT demonstrated comparatively higher sensitivity, specificity, 

and overall diagnostic accuracy than CRP, suggesting greater 

diagnostic utility for identifying bacterial infection. Both bio-

markers increased progressively from mild to severe sepsis and 

declined during follow-up, supporting their potential role in 

assessing disease severity and monitoring response to treatment. 

Severe sepsis was associated with substantially reduced recovery 

and increased progression and mortality. PCT and CRP should 

therefore be interpreted as adjuncts to clinical assessment, 

microbiological evaluation, and appropriate source identification, 

rather than as standalone diagnostic tests. Serial assessment of 

these biomarkers may help support early risk stratification and 

clinical monitoring in pediatric abdominal sepsis.

LIMITATIONS & FUTURE PERSPECTIVES

The study's limitations include a single-centre setting, a relatively 

small sample size, and a short study duration, which may limit the 

broader applicability of the results. Future studies should incor-

porate multi-centre designs with larger populations to enhance 

validity, assess long-term outcomes, and investigate advanced

diagnostic & management approaches. Such efforts will improve 

overall patient care & help minimize complications.

CLINICAL SIGNIFICANCE 

The clinical significance of this study lies in its potential to bridge 

the gap between research findings and practical health-care, 

diagnosis, and treatment outcomes. By highlighting real-care 

applications. It emphasizes the importance of translating scientific 

observations into meaningful improvements in patient world 

relevance, the study contributes to evidence based medical practice 

and supports informed clinical decision making. Ultimately, the 

findings aim to enhance patient quality of life, optimize therapeutic 

strategies, and promote better disease management in clinical 

settings. 

ABBREVIATIONS

PCT: Procalcitonin 

CRP: C-reactive protein 

PPV: Positive Predictive Value 

NPV: Negative Predictive Value 

ROC: Receiver Operating Characteristic
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The bar graph highlights that Point-of-Care Ultrasound 

(POCUS) significantly reduces diagnostic time across 

various maternal emergencies. The greatest time saving is 

seen in ectopic pregnancy (55 minutes), followed by 
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The bar graph highlights that Point-of-Care Ultrasound 

(POCUS) significantly reduces diagnostic time across 

various maternal emergencies. The greatest time saving is 

seen in ectopic pregnancy (55 minutes), followed by 

Figure  1: A xial  CECT  Chest  Images Demonstrating a  Large  Homogenous  Soft T issue  

Mass  in  the  Mediastinum  with  Encasement  of V ascular  Structures  and  Mass  Effect
Figure 2: Chief Complaints of Patients with Cerebrovascular Accident
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Symptoms No. of patients Percentage (%) 

Pain abdomen 123 60.2 

Fever 100 49 

Jaundice 69 33.8 

Others (Cough, 

Diarrhea, altered sensorium) 

18 8.8 

 

 
Addiction  

No of Patients   
p-value  

Total  N (%)  
Alcohol  105(51.47)  0.0544  

Tobacco  70(34.31)  0.203  
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