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Abstract 
Background: Sepsis is a life-threatening condition characterized by organ dysfunction 
resulting from a dysregulated response to infection. Early diagnosis remains 
challenging due to the lack of a definitive biomarker. Absolute eosinophil count (AEC) 
has emerged as a potential inflammatory marker. This study evaluated the diagnostic 
and prognostic significance of AEC in relation to SOFA and qSOFA scores among 
patients with sepsis. Aim: To study the Prognostic and Diagnostic role of Absolute 
Eosinophil Count in relation to SOFA/ qSOFA scores as marker of Sepsis. Method: This 
cross-sectional study included 126 adult patients admitted to a tertiary care hospital 
over 18 months. Sepsis was diagnosed using Sepsis-3 criteria. Absolute eosinophil 
count, SOFA, and qSOFA scores were evaluated, and data were analyzed using SPSS 26.0 
with p<0.05 considered statistically significant. Result: Among 126 participants (63 
cases and 63 controls), sepsis cases demonstrated significantly lower AEC 
(26.41±10.79 vs 77.43±8.93 cells/mm³) and higher qSOFA (2.62±0.49 vs 0.06±0.25) 
and SOFA scores (18.54±2.86 vs 1.75±1.30) (p<0.001). Cases showed higher mortality 
(90.5%), universal eosinopenia, and greater ICU admissions. Lower AEC strongly 
correlated with increased disease severity and poorer outcomes across all diagnostic 
categories. Conclusion: Absolute eosinophil count was significantly reduced in sepsis 
and showed a strong inverse association with SOFA and qSOFA scores. Eosinopenia 
correlated with increased disease severity, ICU admission, and mortality. Combined 
with SOFA and qSOFA, AEC may serve as a simple, cost-effective, and reliable marker 
for early diagnosis and prognostic assessment of sepsis. 
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INTRODUCTION 
Sepsis is a life-threatening condition caused by a dysregulated host response to infection, resulting in organ 

dysfunction.1The exaggerated immune response damages the body’s own tissues and organs and can progress to septic 

shock, multiple organ failure, and death if not diagnosed and treated promptly. Older adults, neonates, pregnant women, 

and individuals with underlying medical conditions are at increased risk. Diagnosis remains challenging because blood 

cultures are positive in only about one-third of cases and no gold-standard diagnostic test exists. Clinical assessment relies 

on scoring systems such as SIRS, SOFA, qSOFA, and NEWS. Common manifestations include fever, tachycardia, 

tachypnea, confusion, hypotension, oliguria, and generalized body pain.2 

 

For clinical operationalization, organ dysfunction is defined by an increase of 2 or more points in the Sequential Organ 

Failure Assessment (SOFA) score, which is associated with an in-hospital mortality exceeding 10%. Septic shock is a 

subset of sepsis characterized by profound circulatory, cellular, and metabolic abnormalities. It is identified by the 

requirement for vasopressors to maintain a mean arterial pressure of ≥65 mmHg and a serum lactate level >2 mmol/L in 

the absence of hypovolemia. 

 

White blood cells (WBCs) are immune cells derived from hematopoietic stem cells in the bone marrow and protect the 

body against infections. The myeloid lineage produces neutrophils, eosinophils, basophils, and monocytes, while the 
lymphoid lineage forms lymphocytes. Normal WBC counts range from 4,000–11,000/µL. Eosinophils, regulated mainly 
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by IL-5, normally range from 50–500 cells/mm³. In sepsis, decreased IL-5 levels and increased cortisol release suppress 

eosinophil production, resulting in eosinopenia.3 

 

The SOFA score evaluates six organ systems, assigning 0–4 points to each, with a maximum score of 24.4-6 The qSOFA 

score includes systolic blood pressure ≤100 mmHg, respiratory rate >22/min, and altered mental status, each scoring one 

point. A qSOFA score ≥2 indicates a high risk of sepsis and poor outcomes.4 

 
This study Aim’s to eva;uate the Prognostic and Diagnostic role of Absolute Eosinophil Count in relation to SOFA 

(Sequential Organ Failure Assessment)/ qSOFA (quick Sequential Organ Failure Assessment) scores as marker of Sepsis. 

 

MATERIALS AND METHODS 
This cross-sectional study was conducted in the Department of General Medicine, KD Medical College Hospital and 

Research Centre (KDMCHRC), Mathura, Uttar Pradesh, over a period of 18 months after obtaining approval from the 

Institutional Ethics Committee. The study included 126 adult patients of both sexes who were diagnosed with sepsis 

according to the Sepsis-3 criteria and admitted to the emergency department, general wards, or intensive care units of the 

hospital. Written informed consent was obtained from all eligible participants before enrolment. 

 

Study Design: A cross-sectional study was conducted to assess clinical and laboratory parameters among patients 

diagnosed with sepsis. 

 
Sample Size: A total of 126 patients meeting the eligibility criteria were enrolled and included in the study analysis. 

Study Duration: The study was conducted over a period of 18 months. 

 

Study Area: KD Medical College Hospital and Research Centre (KDMCHRC), a tertiary care hospital located in Mathura 
district, Uttar Pradesh. 

 

Inclusion Criteria: The study included adult male and female patients aged above 18 years who were diagnosed with 

sepsis according to the Sepsis-3 criteria. Only individuals who provided valid informed consent and were willing to 

participate in the study were enrolled. These criteria ensured the inclusion of eligible patients for accurate clinical 

evaluation and analysis. 

 
Exclusion Criteria: Patients younger than 18 years, those with hematological malignancies, tropical infections such as 

malaria, dengue, leptospirosis, or rickettsial diseases, and individuals with acute or chronic inflammatory, autoimmune, 

connective tissue disorders, or myocardial infarction were excluded. Patients receiving corticosteroid therapy and those 

unwilling or unable to provide valid informed consent were also excluded from the study. 

 
Statistical Analysis: Data were entered and analyzed using Statistical Package for the Social Sciences (SPSS) version 26.0 

(SPSS Inc., Chicago, IL, USA). Descriptive and inferential statistical analyses were performed as appropriate. Quantitative 

variables were expressed as mean ± standard deviation, while categorical variables were presented as frequencies and 

percentages. A p-value of less than 0.05 was considered statistically significant. 

 

RESULTS 
Among 126 participants (63 cases and 63 controls), cases showed universal eosinopenia, significantly higher qSOFA and 

SOFA scores, greater ICU admissions, and higher mortality (p<0.001). Lower AEC was strongly associated with increased 

sepsis severity and mortality, showing strong negative correlations with qSOFA and SOFA scores. Logistic regression 

identified AEC <50 cells/mm³, qSOFA ≥2, SOFA ≥10, and ICU admission as significant predictors of sepsis, whereas age 

and sex were not significant predictors. 

 

Table 1: Distribution of Diagnosis between Cases and Controls. 

Diagnosis Cases (n = 63) n (%) Controls (n = 63) n (%) Total (n = 126) n (%) 

GIT infection 12 (19.0) 4 (6.3) 16 (12.7) 

Meningitis 4 (6.3) 7 (11.1) 11 (8.7) 

Pneumonia 36 (57.1) 37 (58.7) 73 (57.9) 

Post LSCS 1 (1.6) 1 (1.6) 2 (1.6) 

UTI 8 (12.7) 10 (15.9) 18 (14.3) 

Wound infection 2 (3.2) 4 (6.3) 6 (4.8) 

Total 63 (100.0) 63 (100.0) 126 (100.0) 
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Pneumonia was the predominant diagnosis in both cases (57.1%) and controls (58.7%), followed by urinary tract infection. 

Gastrointestinal infections were more frequent among cases (19.0% vs 6.3%), while meningitis and wound infections were 

slightly higher in controls. Post-LSCS cases were rare (1.6% each). The distribution was not statistically significant 

(χ²=5.72, p=0.334). 

 

Table 2: Comparison of AEC, qSOFA, and SOFA Scores between Cases and Controls 

Variable Cases (n = 63) Mean ± SD Controls (n = 63) Mean ± SD p-value 

AEC 26.41 ± 10.79 77.43 ± 8.93 <0.001 

qSOFA 2.62 ± 0.49 0.06 ± 0.25 <0.001 

SOFA 18.54 ± 2.86 1.75 ± 1.30 <0.001 

 

Cases had significantly lower Absolute Eosinophil Counts than controls (26.41 ± 10.79 vs 77.43 ± 8.93 cells/mm³; 

p<0.001). Conversely, mean qSOFA (2.62 ± 0.49 vs 0.06 ± 0.25) and SOFA scores (18.54 ± 2.86 vs 1.75 ± 1.30) were 

markedly higher among cases, indicating greater disease severity (p<0.001 for both). 

 

 
Figure 1: Distribution of Outcome between Cases and Controls. 

 

Clinical outcomes showed a marked difference between groups. Among cases, 90.5% expired and only 9.5% survived, 

whereas all controls survived with no recorded deaths. Overall, 45.2% of participants died and 54.8% survived. The 

association between case status and mortality was highly statistically significant (p<0.001), indicating poorer outcomes 

among sepsis cases. 

 

Table 3: Distribution of Age Group according to Outcome in Cases and Controls 

 Expired  Survived   

Age group 

(years) 

Cases 

(n = 57) n (%) 

Controls (n 

= 0) n (%) 

Total  

(n = 57) n 

(%) 

Cases  

(n = 6) n (%) 

Controls (n = 

63) n (%) 

Total  

(n = 69) n 

(%) 

Overall total 

(N = 126) n 

(%) 

18–30 6 (10.5) 0 (0.0) 6 (10.5) 1 (16.7) 9 (14.3) 10 (14.5) 16 (12.7) 

31–40 10 (17.5) 0 (0.0) 10 (17.5) 1 (16.7) 9 (14.3) 10 (14.5) 20 (15.9) 

41–50 9 (15.8) 0 (0.0) 9 (15.8) 2 (33.3) 9 (14.3) 11 (15.9) 20 (15.9) 

51–60 6 (10.5) 0 (0.0) 6 (10.5) 0 (0.0) 12 (19.0) 12 (17.4) 18 (14.3) 

61–70 8 (14.0) 0 (0.0) 8 (14.0) 1 (16.7) 12 (19.0) 13 (18.8) 21 (16.7) 

71–80 16 (28.1) 0 (0.0) 16 (28.1) 0 (0.0) 5 (7.9) 5 (7.2) 21 (16.7) 

>80 2 (3.5) 0 (0.0) 2 (3.5) 1 (16.7) 7 (11.1) 8 (11.6) 10 (7.9) 

Total 57 (100.0) 0 (0.0) 57(100) 6 (100.0) 63 (100.0) 69 (100.0) 126(100.0) 
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Among expired cases, the largest proportion belonged to the 71–80 years age group (28.1%), followed by 31–40 years 
(17.5%) and 41–50 years (15.8%). Survivors showed a broader age distribution, with higher proportions in the 61–70 and 

51–60 years groups. However, age-group distribution was not significantly associated with outcomes (χ²=10.44, p=0.107). 

 

Table 4: Correlation Matrix of AEC with qSOFA and SOFA Scores (n = 126) 

Variable AEC qSOFA SOFA 

AEC — -0.930* -0.949* 

qSOFA -0.930* — 0.972* 

SOFA -0.949* 0.972* — 

 

Pearson correlation test; for all comparisons; *p < 0.001 

A very strong negative correlation of Absolute Eosinophil Count with both qSOFA and SOFA scores. AEC showed a 

strong inverse correlation with qSOFA (r = -0.930, p < 0.001) and an even stronger inverse correlation with SOFA (r = -

0.949, p < 0.001). In contrast, qSOFA and SOFA were very strongly positively correlated with each other (r = 0.972, p < 

0.001). These findings indicate that lower AEC values were associated with higher sepsis severity scores. 

 

 
 

Table 5: Comparison of AEC, qSOFA, and SOFA between Cases and Controls within each Diagnosis 

Diagnosis AEC, 

Case 

Mean ± 

SD 

AEC, 

Control 

Mean ± 

SD 

p-value qSOFA, 

Case 

Mean ± 

SD 

qSOFA, 

Control 

Mean ± 

SD 

p-

value 

SOFA, 

Case 

Mean ± 

SD 

SOFA, 

Control 

Mean ± 

SD 

p-

value 

GIT infection 31.83 

±10.60 

76.50 ± 

7.00 

<0.001 2.67± 

0.49 

0.25 ± 

0.50 

<0.001 18.17 

±3.01 

1.50 ± 

1.00 

<0.001 

Meningitis 30.00 

±14.14 

76.29 

±11.16 

0.002 2.50 ± 

0.58 

0.29 ± 

0.49 

<0.001 17.50 ± 

4.12 

2.14 ± 

1.46 

0.003 

Pneumonia 25.33 

±10.77 

78.73 ± 

9.26 

<0.001 2.64 ± 

0.49 

0.03 ± 

0.16 

<0.001 18.78 ± 

2.84 

1.54 ± 

117 

<0.001 

Post LSCS 34.00 70.00 NA 3.00 0.00 NA 20.00 4.00 NA 

UTI 19.25 ± 

7.25 

76.80 ± 

7.61 

<0.001 2.50 ± 

0.54 

0.00 ± 

0.00 

<0.001 18.75 ± 

2.8 

2.00 ± 

1.56 

<0.001 

Wound 

infection 

31.00 ± 

1.41 

71.75 ± 

7.68 

<0.001 2.50 ± 

0.71 

0.00 ± 

0.00 

<0.126 17.00 ± 

1.41 

2.00 ± 

1.63 

<0.004 
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Across all diagnostic categories, sepsis cases demonstrated significantly lower Absolute Eosinophil Counts and markedly 

higher qSOFA and SOFA scores compared with controls. In pneumonia, GIT infections, meningitis, and urinary tract 

infections, these differences remained statistically significant (p<0.05). Overall, lower AEC and elevated severity scores 

were consistently associated with sepsis, indicating greater disease severity and poorer clinical status. 

 

DISCUSSION 
The present cross-sectional study evaluated the diagnostic and prognostic role of Absolute Eosinophil Count (AEC) in 
relation to SOFA and qSOFA scores among 126 adult patients. The findings demonstrated a strong association between 

eosinopenia, higher severity scores, and adverse clinical outcomes, highlighting AEC as a simple, reliable, and clinically 

useful biomarker in sepsis. Pneumonia was the most common diagnosis among both cases (57.1%) and controls (58.7%), 

followed by urinary tract infections. Similar findings were reported by Sharma et al.,5 where respiratory infections 

predominated among sepsis patients.  

 

Tinoco-Sánchez et al.6 also identified pneumonia as the leading source of infection, particularly among critically ill patients 

with sepsis. Demonstrated significantly lower AEC and markedly higher qSOFA and SOFA scores among cases compared 

to controls, indicating greater disease severity. Similar findings were reported by Sharma et al, 5 who observed that lower 

eosinophil counts were associated with higher severity scores and poorer outcomes. Likewise, Tinoco-Sánchez et al6 

reported a significant inverse relationship between AEC and sepsis severity, supporting the diagnostic and prognostic value 

of eosinopenia in sepsis.  

 

Demonstrated significantly lower AEC and markedly higher qSOFA and SOFA scores among cases compared to controls, 

indicating greater disease severity. Similar findings were reported by Sharma et al,5 who observed that lower eosinophil 

counts were associated with higher severity scores and poorer outcomes. Likewise, Tinoco-Sánchez et al.6 reported a 

significant inverse relationship between AEC and sepsis severity, supporting the diagnostic and prognostic value of 
eosinopenia in sepsis. 

 

The highest proportion of expired cases belonged to the 71–80 years age group, indicating increased mortality among 

elderly patients. Similar observations were reported by Sharma et al.,5 who found a greater burden of severe sepsis in older 

adults. Likewise, Tinoco-Sánchez et al.6 reported that advancing age was associated with increased susceptibility to severe 

infection and poorer clinical outcomes, although age-group differences were not statistically significant in the present study. 

Pneumonia accounted for the majority of deaths among cases, reflecting its association with severe sepsis and organ 

dysfunction. Similar findings were reported by Vincent et al,7 who demonstrated that severe infection with higher SOFA 

scores was strongly associated with mortality.  

 

Likewise, Loud et al8 reported increased mortality among patients with severe sepsis and advanced organ dysfunction, 

emphasizing the prognostic significance of disease severity irrespective of the primary diagnosis. Across all diagnostic 

categories, cases exhibited significantly lower AEC and higher qSOFA and SOFA scores than controls, indicating greater 

disease severity. Similar findings were reported by Abidi et al, 9 who demonstrated the diagnostic value of eosinopenia in 

sepsis. Likewise, Lin et al.10 reported that reduced eosinophil counts were consistently associated with severe infection 

and poorer clinical outcomes across different infectious conditions. 

 

CONCLUSION 
Sepsis severity was strongly associated with eosinopenia, elevated SOFA and qSOFA scores, and increased mortality. 

Lower AEC values correlated with greater organ dysfunction and adverse outcomes. AEC <50 cells/mm³ was a significant 

diagnostic marker of sepsis. Integrating AEC with SOFA and qSOFA may improve early diagnosis, prognostic assessment, 

and clinical decision-making in sepsis management. 
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