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Abstract 
Aim:  The aim of the present study was to find out the usefulness of absolute eosinophil count as a biomarker 
for sepsis and septic Shock In ICU. 
Material & Methods: A prospective cohort study was conducted in the ICU of Subjects were recruited 
consecutively. 50 subjects were included in the study. The recruitment criteria were patients age ≥18 years 
admitted to the ICU. 
Results: 74% were males and 26% were females. 78% had infection on admission. 48% had sepsis on 
admission. These findings contrasted when compared with the CRP levels, which did not differ significantly 
among the study groups. 
Conclusion: In conclusion, the present study found an association between eosinopenia with the diagnosis of 
sepsis. However, considering the low sensitivity and specificity, our study did not recommend the use of 
absolute eosinophil count as single diagnostic tool. 
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Introduction 

Sepsis, a syndrome of physiologic, pathologic and 
biochemical abnormalities induced by infection, is 
a major public health concern. [1] Sepsis exists on 
a continuum of severity, ranging from infection and 
bacteremia to sepsis and septic shock, which can 
lead to multiple organ dysfunction syndrome 
(MODS) and death. The clinical and biologic 
phenotype of sepsis is modified by pre-existing 
illness, co morbid conditions, medications and 
interventions.1  Septic shock remains a leading 
cause of death worldwide, with a mortality rate 
greater than 40% despite substantial efforts to 
improve early identification and management. [2] 

Mortality from sepsis is much higher than that from 
acute coronary syndrome or stroke. Roughly the 
mortality was 30% in sepsis and 80% in septic 
shock. The incidence of sepsis from the study was 
around 22 to 240 cases per 100,000 population, 
severe sepsis was 13 to 300 cases per 100,000 
population and 11 septic shock cases per 100,000 
population. [3] It is noted that diagnosis and 

treatment delay contribute to the high mortality of 
sepsis. Sepsis mortality was around similar, it was 
61%. [4] It is noted that diagnosis and treatment 
delay contribute to the high mortality of sepsis. The 
clinical expression varies, and several factors 
influence the severity like infectious aetiology, site 
of infection, genetic background, comorbidities, 
immune status, age, time to initiation of treatment 
and appropriate treatment. [5] 

The diagnosis of sepsis constantly encounters some 
important issues. Diagnosis of sepsis based on 
clinical findings leads to high false positive rate. 
Forty three percent of the patients diagnosed with 
sepsis on admission – using systemic inflammatory 
response syndrome (SIRS) criteria with suspected 
infection – later turned to be non-infection cases. 
[6] Various biological marker including 
procalcitonin, adrenomodulin, C-reactive protein 
(CRP), procalcitonin and interleukin (IL)-6 were 
examined to support the diagnosis and stratify the 
risk in sepsis. [7] 
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Eosinopenia is proposed as one potential biomarker 
in sepsis by different studies which have showed 
that eosinophil counts are low in infection and 
sepsis. [8,9] As the eosinophil count is already 
measured in routine clinical investigations, it would 
entail no additional costs. If comparable sensitivity 
and specificity could be demonstrated with 
established markers like Procalcitonin and CRP to 
diagnose and prognosticate sepsis, eosinophil count 
could be a very useful tool for clinician's at least in 
the group of patients with low socioeconomic 
status. [10]  

The use of eosinopenia as a prognostic factor at 
ICU admission is attractive due to its availability, 
low cost, and minimum delay between taking blood 
samples and obtaining results. Its ease of 
application contrasts with complexity of various 
scales and algorithms currently used. While the 
scales with more clinical variables tend to show 
better performance compared to the simple ones, 
[11] different biomarkers have shown robust 
prognostic power even when they are used 
individually. [12-15] 

Hence, this study was undertaken to find out the 
usefulness of Absolute eosinophil count as a 
biomarker for sepsis &Septic Shock In ICU. 

Material & Methods 

A prospective cohort study was conducted in the 
ICU of IGIMS, Patna, Bihar, India for one year. 
Subjects were recruited consecutively. 50 subjects 
were included in the study. The recruitment criteria 
were patients age ≥18 years admitted to the ICU. 
Subjects were excluded if died or discharged within 
24 hours after admitted, had parasitic infection, 
asthma, atopic dermatitis, leukemia, lymphoma, 
autoimmune disease, Cushing syndrome or on long 
term steroid use. 

Independent variable in this study was eosinopenia 
and the dependent variable was the diagnosis of 

sepsis. Eosinopenia was defined as absolute 
eosinophil count <50 cells/µL on admission. It was 
sampled from subjects’ peripheral blood. Sepsis 
was diagnosed using Surviving Sepsis Campaign 
Criteria 2012, that is suspected or proven infection 
with minimum two of the following criteria: body 
temperature >38.3oC or <36.0oC, heart rate >90 
beats/minute, respiratory rate >20 breaths/minute, 
altered mental status, significant edema or positive 
fluid balance (>20 mL/kg over 24 hour), plasma 
glucose >140 mg/dL in the absence of diabetes, 
leukocyte count >12,000/µL or <4,000/µL or 
immature forms >10%, CRP level >2 standard 
deviation (SD) and procalcitonin level >2 SD.13 

Leukocyte and differential counting, collected from 
peripheral blood, were performed with Advia 2021i 
(Siemens) using flow cytometry technique. 
Absolute eosinophil count was calculated by 
multiplying the percentage of eosinophil retrieved 
from the machine counting with the total leukocyte 
count. 

Along with the blood cell counting, we also 
measured procalcitonin level, hs-CRP (high- 
sensitivity C-reactive protein) level and blood 
culture. Procalcitonin was measured with VIDAS 
PC (Biomerieux) using sandwich immunoassay 
technique and fluorescent detection; hs-CRP was 
measured with Dimension XL 200 using 
turbidimetry technique; and blood culture was 
analyzed using Vitex 2 Compact. 

According to the absolute eosinophil count level, 
subjects were grouped into eosinopenic and non- 
eosinopenic. Subjects without infection or with 
focal infection were grouped into non-septic while 
subjects with sepsis, severe sepsis and septic shock 
were grouped into sepsis. Statistical analysis was 
performed using SPSS version 23.0. 

Results

Table 1: Subjects characteristics 
Characteristics     N (%) 

Sex 
• Male (%) 
• Female (%) 

 
37 (74) 
13 (26) 

Infection on admission (%)      39 (78) 
Source of infection on admission  

• Respiratory tract (%)       40 (80) 
• Skin and soft tissue (%)        6 (12) 
• Urinary tract (%)    4 (8) 

Sepsis on admission (%)        24 (48) 
Positive blood culture in sepsis (%)        21(42) 
Length of hospital stay (days) 12 (3-43) 
Length of ICU stay (days) 6 (1-31) 
Died  

• In-hospital (%)      7 (14) 
• Within the first 3 day (%) 10 (20) 
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74% were males and 26% were females. 78% had infection on admission. 48% had sepsis on admission. 

Table 2: Eosinophils count and CRP levels in patients with sepsis and septic shock 
Eosinophils                                P-Value 
(cells/mm3)                        (IQR)  
Median on admission 5 (0-90)                           .577 
Median after 24 h                     20 (0-160)                         .01 
Median after 48 h                     95 (0-200)                          .01 
Median after 72 h                     40 (0-200)                          .012 
Median after 96 h 100 (0-250)                01 
CRP (mg/dL) 
Median on admission               18.7 (5.1-28)  .392 
Median after 24 h    18.4 (11.8-30)  .397 
Median after 48 h 19.5 (13.8-25)  .559 
Median after 72 h                     14 (5.5-21)                          .398 
Median after 96 h 15.9 (6.6-22)              .328 

 
These findings contrasted when compared with the 
CRP levels, which did not differ significantly 
among the study groups. 

Discussion 

Sepsis is a highly heterogeneous syndrome which 
is the net result of interactions between the host and 
the pathogen involving various biochemical 
mediators and cascades of inflammation. Sepsis 
Definitions Task Force in 2016 proposed the Third 
International Consensus Definitions specifying that 
sepsis is a dysregulated host response to infection 
that leads to acute organ dysfunction.1 In 1991 the 
American College of Chest Physicians (ACCP) and 
Society of Critical Care Medicine (SCCM) 
Consensus Conference defined sepsis as a Systemic 
Inflammatory Response Syndrome (SIRS) that has 
a proven or suspected microbial aetiology. The 
clinical expression varies, and several factors 
influence the severity like infectious aetiology, site 
of infection, genetic background, comorbidities, 
immune status, age, time to initiation of treatment 
and appropriate treatment.2 

74% were males and 26% were females. 78% had 
infection on admission. 48% had sepsis on 
admission. These findings contrasted when 
compared with the CRP levels, which did not differ 
significantly among the study groups. Several 
studies did not suggest eosinopenia as marker of 
sepsis. Those studies compared the eosinophil 
count with the other sepsis markers, those were 
procalcitonin, CRP and circulating-free DNA (cf-
DNA). The studies summarized that the absolute 
eosinophil count could not differentiate infection 
from non-infection and sepsis from non-sepsis. [16-
18] Eosinophils normally account for only 1 to 3% 
of peripheral blood leucocytes, and the upper limit 
of the normal range is 350 cells/mm3. [19] 
Mechanisms that control eosinopenia in acute 
infection, also considered as an acute stress, 
involve mediation by adrenal glucocorticosteroids 
and epinephrine. [20] As a cheap test to diagnose 
sepsis on ICU admission, eosinopenia offers a 

higher degree of certainty than other currently 
available tests or markers. [21] 

The precocity and precision with which the 
eosinophil trend follows the phases of the infection 
underline the value of the assay as a reliable 
parameter for monitoring acute infection. [22] 
Many recent studies have concluded eosinopenia as 
an accurate marker in blood strea infections in 
critically ill patients. Abidi et al, found eosinopenia 
as an early marker of mortality in critically ill 
patient. Also, they found that eosinopenia is a 
better marker of blood stream infections in 
critically ill patients than CRP and procalcitonin. 
[23-26] Different microbes might induce distinct 
responses, resulting in a variable up/do down 
regulation of circulating biomarkers and mediators. 
[27] Sepsis related markers research in developing 
countries are mainly focusing on Procalcitonin and 
CRP and it is widely accepted as a potential 
biomarker in sepsis. [28] Only few studies are 
available in this setting of eosinopenia as a marker 
of survival in peritonitis. [29] 

Conclusion 

In conclusion, the present study found an 
association between eosinopenia with the diagnosis 
of sepsis. However, considering the low sensitivity 
and specificity, our study did not recommend the 
use of absolute eosinophil count as single 
diagnostic tool. 
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