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ABSTRACT 
Background: Sepsis is one of the leading causes of mortality and morbidity in intensive care units. Despite 

ongoing breakthroughs in detection and treatment, sepsis continues to be one of the leading causes of mortality 

and morbidity. Sepsis has a greater fatality rate since the diseases progress more quickly. Early detection of sepsis 

reduces morbidity and mortality in patients hospitalized to the intensive care unit.  

Objectives: The aim of the study was to Comparison of the Absolute Eosinophil Count and Blood Culture in 

Patients with Sepsis.  

Methods: This cross-sectional study was carried out in the Department of Clinical Pathology, in collaboration 

with Department of Anaesthesia, Analgesia and Intensive Care Medicine and Department of Microbiology and 

Immunology, Bangabandhu Sheikh Mujib Medical University (BSMMU), Dhaka. In this study, 74 suspected cases 

of sepsis were enrolled from intensive care unit, BSMMU, Dhaka. Among 74 patients, 34 patients were considered 

as proven sepsis by blood culture as infection group. The rest 40 were in non-infection group by blood culture. 

This cross-sectional study evaluated absolute eosinophil count for early diagnosis of sepsis compared with gold 

standard blood culture.  

Results: In this study 74 suspected case of sepsis were enrolled from intensive care unit, BSMMU, Dhaka. Out of 

these patients 34 were included in the infection group and 40 in the non-infection group depending on blood 

culture report. Gender distribution of the study patient’s male was predominant in both groups, which was 

27(79.4%) in infection group and 27(67.5%) in non-infection group. And here, blood culture was positive in 34 

patients (46%) which indicate infection group and negative in 40 patients (54%) which indicate no infection group 

Conclusion: Sepsis was associated with a drop in absolute eosinophil count. As a result, eosinopenia may be a 

reliable marker for early detection of sepsis. Eosinopenia provides an effective guideline for making decisions 

regarding the judicious use of antibiotic therapy, which will save lives and reduce the risk of the establishment of 

resistant organisms owing to antibiotic overuse. 
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I. INTRODUCTION 
Sepsis is a leading cause of mortality and morbidity in the intensive care unit (ICU). [1] Despite ongoing 

breakthroughs in detection and treatment, sepsis continues to be one of the leading causes of mortality and 

morbidity. Sepsis has a greater fatality rate because the diseases progress more quickly. As a result, early detection 

of sepsis is crucial. Rapid development is critical since the condition continues to be lethal in terms of mortality, 

resource consumption, and frequency. Because it ensures the early provision of antibiotic medication, early 

diagnosis of sepsis plays an important role in lowering morbidity and mortality in ICU patients. [2] Sepsis is 

defined as a systemic inflammatory response to infection by the American College of Chest Physicians and the 

Society of Critical Care Medicine. [3] Sepsis is often characterized by nonspecific clinical and laboratory 

indicators that can mislead since parameters frequently vary in severely ill patients with systemic inflammatory 

response syndrome (SIRS) related to various non-infectious causes. [2] This is significant because treatment and 
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outcome varies substantially between people with and without sepsis. Furthermore, widespread antibiotic usage 

for all of these individuals is expected to increase antibiotic resistance and toxicity. [4] 

In the United States, 3 per thousand people are diagnosed with sepsis each year, with the mortality rate 

of over 30%. Sepsis will grow by 1.5 percent per year. [2] It affects people of all ages and occurs in the community, 

long-term care settings, and among hospitalized patients under the care of any medical specialization. [5] During 

their ICU stay, more than 35% of patients were diagnosed with sepsis. [6] Hospital mortality rates ranged from 

16.9% for non-infected patients to 53.6% for ICU patients infected. When sepsis is accompanied with shock, the 

mortality rate rises to 70%. Early detection of sepsis remains difficult. A perfect sepsis marker would be highly 

specific, sensitive, easy to measure, quick, and inexpensive. A positive blood culture, which must be obtained 

within 48-72 hours, is the gold standard for diagnosing sepsis. Because the culture method is costly and time-

consuming, other tests are required in the diagnosis of sepsis. [7] Blood cultures are frequently negative. This 

result may reflect prior antibiotic administration, the presence of slow growing or fastidious organisms, an 

insufficient volume of blood, a single set of culture, blood not collected early in a febrile episode, an inappropriate 

ratio of blood to broth, a faulty blood collection technique, iodine contamination of a blood sample, blood 

collection without appropriate skin preparation, and an insufficient incubation temperature. [8] Two or three 

cultures should be acquired for each septic episode. 

Sepsis and non-infectious SIRS have extremely similar clinical manifestations. It is critical that clinicians 

have the tools they need to quickly recognize and diagnose sepsis. [9] Unfortunately, the need for a highly specific 

sensitive marker of sepsis remains unsatisfied. To diagnose sepsis quickly, a simple, sensitive, straightforward, 

less expensive, and reliable approach is required. [10] 

 

II. METHODOLOGY 
This cross-sectional study was carried out in the Department of Clinical Pathology, in collaboration with 

Department of Anaesthesia, Analgesia and Intensive Care Medicine and Department of Microbiology and 

Immunology, Bangabandhu Sheikh Mujib Medical University (BSMMU), Dhaka. Suspected sepsis patients who 

were admitted in the Intensive Care Unit, BSMMU, Dhaka. Study population was divided into infection and non-

infection group depending on blood culture reports. Among 74 patients, 34 patients were positive for culture who 

were included in infection group and 40 patients were negative for culture who were included in the non-infection 

group. Criteria for selection of the infection and non-infection group are described here. Statistical analyses of the 

results were be obtained by using window-based Microsoft Excel and Statistical Packages for Social Sciences 

(SPSS-24).  

RESULTS 

 
Figure I: Age distribution of the study populations (n=74) 
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Figure I shows a total of 74 patients were included in this study. Majority of patients were aged belonged 

to 31-50 years in non-infection group and 51-70 years in infection group. The mean age was found 54.7±13.4 

years in infection group and 44.9±18.4 years in non-infection group. The difference was statistically significant 

(P<0.05) between two groups. 

Table I: Sex distribution of the study patients (n=74) 

Sex Infection group (n=34) Non infection group (n=40) P value 

 n % n %  

Male 27 79.4 27 67.5 
0.25 

Female 7 20.6 13 32.5 

P value reached from chi-square test  

 

Table I shows regarding sex distribution of the study patient’s male were predominant in both groups, which was 

27(79.4%) in infection group and 27(67.5%) in non-infection group. The difference was not statistically 

significant (P>0.05) between two groups. 

 

 
Figure II: Bar diagram distribution of bacterial growth in study patient (n=74) 

 

Figure II show blood culture was positive in 34 patients (46%) which indicate infection group and negative in 40 

patients (54%) which indicate no infection group. 

 

Table II: Distribution of the study populations according to Absolute Eosinophil Count (AEC) (n=74). 

AEC (cell/cumm) 
Infection group 

(n=34) 

Non infection group 

(n=40) 
P Value 

 n % n % 

0.001 <40 25 73.5 13 32.5 

>40 9 26.5 27 67.7 

Mean± SD 18.3±11.4 145.0±57.7  

P value reached from unpaired t-test.  

 

Table II shows the AEC of the study patients. AEC <40 cells/cumm was found 25(73.5%) in infection 

group and 13(32.5%) in non-infection group. AEC >40 cells/Cumm was found 9(26.5%) in infection group and 

27(67.5%) in non-infection group. The mean AEC was found 18.3±11.4 cells/cum in infection group and 

145.0±57.7 cells/cumm in non-infection group. The difference was statistically significant(P<0.05) between two 

groups. 
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Table III: Diagnosis of sepsis by AEC, ANC, TLC, PLT and immature PMN in infection group (n=34) 

Sepsis Number of cases Percentage Z value P value 

AEC 

<40 cells/cumm 25 73.5 
4.390 0.001 

>40 cells/cumm 9 26.5 

ANC 

>7,500/cumm 23 67.6 
3.101 0.001 

<7,500/cumm 11 32.4 

TLC 

>11,000/cumm 21 61.8 
2.002 <0.05 

<11,000/cumm 13 38.2 

PLT 

<150 x 10"/L 19 55.9 
0.979 >0.05 

>150 x 109 /L 15 44.1 

Immature PMN     

>10 % 21 61.8 
2.00 <0.05 

<10 % 13 38.2 

 

Table III shows regarding the diagnosis of the study patients, AEC <40 cells/ cumm was found in 

25(73.5%) cases and >40 cells/cumm was found in 9(26.5%) cases. ANC >7.500/cumm was found in 23(67.6%) 

cases and <7.500/cu mm was found in 11(32.4%) cases. TLC >11.000/cumm was found in 21(61.8%) cases and 

<11.000 /cu mm was found in 13(38.2%) cases. PLT <150x 109 /L was found in 19(55.9%) cases and >150 x 109 

/L) was found in 15(44.1%) cases. Immature PMN >10% was found in 21(61.8%) cases and <10% were found in 

10(29.4%) cases. All these parameters were statistically significant (P< 0.05) except PLT which was non-

significant (P>0.05). 

 

Table IV: Sensitivity, specificity, positive and negative predictive values of the Immature PMN and 

platelet count (PLT) 

Validity test Immature PMN PLT 

Sensitivity 70.6 55.9 

Specificity 65.0 55.0 

PPV 63.2 51.4 

NPV 72.2 59.5 

 

Table IV shows the validity of Immature PMN evaluation for infection were correlated by calculating 

sensitivity, specificity, positive and negative predictive values. Sensitivity, specificity, positive and negative 

predictive values of immature PMN for detecting infection were 70.6%, 65%, 63.2% and 72.2% respectively. The 

validity of PLT evaluation for infection were correlated by calculating sensitivity, specificity, positive and 

negative predictive values. 
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Figure III: Distribution of the study subjects according to hospital outcome (n=74) 

 

Figure III shows the hospital outcome of the study patients. Good (Discharge) outcome was found 

20(58.8%) in infection group and 31(77.5%) in non-infection group. Bad (death) outcome was 14(41.2%) in 

infection group and 9(22.5%) in non-infection group. The difference was not statistically significant (P>0.05) 

between two groups. 

 

Table V: Relation of AEC with mortality in infection group 

Variable 
AEC (cell/cumm) 

Mean±SD (Min-max) 

Mortality 23.1± 19.21 (0-60) 

 

Table V shows the relation of AEC with mortality in infection group. 42 1% patients died in infection 

group. AEC decreased in patients who died due to infection. Mean AEC was found 23.1±19.2 1 cells/cumm with 

range from 0 to 60 cells/cumm in patients died due to infection. 

III. DISCUSSION 
Sepsis is primarily diagnosed clinically, although laboratory diagnosis requires a microbiologic-clinical 

correlation. Many patients were treated empirically with antibiotics for several days while they awaited 

bacteriologic culture for a suspected infection. Because clinical indications alone are not always useful for 

detecting sepsis early, it is critical to use a simple and speedy laboratory test. 

 

In our study, the average age was 54.7 ± 13.4 years in the infection group and 44.9 ± 18.4 years in the 

non-infected group. In an unpaired t-test, the mean age difference between two groups was statistically significant 

(p<0.001), indicating that sepsis was related with increased age. The majority of patients were between the ages 

of 31 and 50 in the non-infected group and 51 and 70 in the infection group. Wibrow et al (2011), Shaban et al 

(2010), and Moura et al (2011) discovered similar results. [11, 12, 13] Their investigation found that the average 

age was 62 years, 68 years, and 58 years. They all discovered that sepsis was positively associated to age. These 

findings were consistent with the outcomes of our investigation. According to the sex distribution analysis, 27 

(79.4%) of the 34 sepsis patients were male and 7 (20.6%) were female. Abidi et al (2008) discovered a male 

predominance in sepsis patients in another research. [1] According to Abidi et al. (2008), 58% of sepsis patients 

were male and 42% were female. According to Ho et al. (2009), 59% of sepsis patients were male and 41% were 

female. These findings were remarkably identical to those of our investigation. Though the specific explanation 

20 14

31

9

58.8

41.8

77.5

22.5

0

20

40

60

80

100

120

Discharge with good
recovery

(Infection Group) n=34

Death
(Infection Group) n=34

Discharge with good
recovery

(Non Infection Group) n=40

Death
(Non Infection Group) n=40

Hospital outcome n(%)

n % P value=0.083



Comparison of the Absolute Eosinophil Count and Blood Culture in Patients with Sepsis 

DOI: 10.9790/0853-2212016571                                 www.iosrjournals.org                                             70 | Page  

for this male predominance is unknown, it is most likely owing to the fact that the factors governing gamma 

globulin synthesis are located on the X chromosome. Males have only one X chromosome and are therefore less 

immunologically protected than females. [14] 

 

Blood cultures were positive in 34 (46%) of the 74 patients and negative in 40 (54%). This corresponded 

to the findings of earlier research conducted by Bayram et al (2012). [15] The comparatively limited number of 

cultures proved sepsis in their study may be owing to delayed patient arrival, collection of samples after having 

antibiotics, insufficient blood, and improper collection technique. The mean absolute eosinophil count in this 

study was 18 ± 11.4 cells/cu mm in the infection group and 145 ± 57.4 cells/cu mm in the non-infection group. In 

an unpaired t test, the difference in mean absolute eosinophil count between two groups was statistically 

significant (p<0.001), indicating that sepsis was linked with lower eosinophil count. Similar outcomes were found 

in studies conducted by Abidi et al (2008) and Gil et al (2003). [1, 16] According to Kadir et al (2012), the mean 

absolute eosinophil count in sepsis was 23 ± 46 cells/cu mm and 143 ± 101 9ells/cu mm in patients without sepsis. 

This finding was comparable to what we discovered. [14] 

 

In our investigation, we discovered eosinopenia (40 cells/cu mm) in 25 patients with infection and 13 

patients without infection. AEC > 40 cells/cu mm were identified in 9 of the infection groups and 27 of the non-

infection groups. Previous research found that the sensitivity of eosinopenia in sepsis patients varied within a 

tolerable range. The sensitivity in our investigation was 72.5%, which was similar with the study of Abidi et al 

(2008). Sensitivity was 71%, 61.4%, 64.8%, and 64% in studies by Abidi et al (2008), Bayram at al (2012), and 

Gil et al (2003), respectively. These findings were remarkably identical to those of our investigation. [1, 15, 16] 

The total leukocyte count (TLC) has limited clinical utility in the diagnosis of sepsis. This is the least effective 

index because hematology auto analyzers can confound it by include nucleated red blood cells in cell counts, 

although this limitation can be solved if this parameter is rechecked manually microscopically. Total leukocyte 

count can be 30-40% lower in central catheter blood than in capillary or venous blood. Furthermore, numerous 

non-infectious diseases might cause an increase in the total WBC count. Total leukocyte count did not increase in 

all patients, most likely due to early collection, counting problems in the lab, and a previous low level. TLC 

sensitivity was 61.8% and specificity was 72.5% in our investigation, which was consistent with the findings of 

Cavallazzi et al (2010). [17] Cavallazzi et al. (2010) discovered that sensitivity and specificity were 62% and 69%, 

respectively. As a result of this study's findings, total leucocyte count can also be used to predict sepsis. [17] This 

study investigation found that mortality was 41% in the infection group and 22.5% in the non-infected group. In 

our investigation, the mortality rate appears to be significant and connected to infection. Lower eosinophil count, 

on the other hand, had a worse prognosis than normal eosinophil level. This result is similar with the findings of 

Abidi et al (2008). According to the findings, ICU mortality was higher in the infection group (42%) than in the 

non-infected group (25%). [1] 

 

Sepsis is a potentially fatal but treatable condition. Non-infection illnesses can cause hematological 

changes similar to those seen with infection. The treatment of non-infected patients is unavoidable, but using 

absolute eosinophil count to diagnose the patient will result in more judicious antibiotic use, earlier cure, lower 

mortality, shorter hospital stays, and reduced risk of the emergence of resistant bacteria due to inappropriate 

antibiotic use. 

 

Limitations of the study 

The present study was conducted in a very short period due to time constraints and funding limitations. The small 

sample size was also a limitation of the present study.  

 

IV. CONCLUSION 
Sepsis has a high mortality and morbidity rate, especially when antibiotic therapy is delayed. Early 

detection of sepsis prior to receiving the results of microbial culture facilitates antibiotic medication selection and 

reduces patient mortality. The absolute eosinophil count, which can be obtained from a regular laboratory test in 

a complete blood count, is used to make an early diagnosis of sepsis. As a result of being able to analyze the 

change in eosinophil count that happens in sepsis, it can be concluded that a lower absolute eosinophil count may 

be a useful marker for distinguishing infected patients from non-infected individuals. This is a simple, rapid, cost-

effective, and easily accessible technique with high sensitivity and specificity for the early detection of sepsis. In 

our study, eosinopenia served as a useful guideline for making decisions about the judicious use of antibiotic 

medication, which saved lives while also reducing the danger of the establishment of resistant organisms due to 

antibiotic overuse. 
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V. RECOMMENDATION 
This study can serve as a pilot to much larger research involving multiple centers that can provide a nationwide 

picture, validate regression models proposed in this study for future use and emphasize points to ensure better 

management and adherence. 
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