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Ab s t r ac t
Background: This study aimed to assess the potential of serum interleukin-6 (IL-6) as a diagnostic marker in predicting bacteremia and to 
determine its association with severity and outcome among sepsis patients.
Materials and methods: A prospective observational study was conducted, comprising a cohort of 118 patients admitted to the ICU with 
suspected sepsis from January 2019 to April 2020.
Results: Among the 108 patients analyzed, 60 (55.6%) were bacteremic and 48 (44.4%) were nonbacteremic. Of 60 patients with bacteremia, 
13 (21.6%) had sepsis and 47 (78.3%) had septic shock. In predicting bacteremia, the area under the curve (AUC) for IL-6 was 0.512 [95% CI, 
0.400–0.623]. The AUC for IL-6 in differentiating sepsis from septic shock was 0.724 [95% CI, 0.625–0.823]. The sensitivity and specificity for 
predicting bacteremia for IL-6 were 66% and 67%, respectively (p < 0.001). Multivariate analysis revealed that C-reactive protein (CRP) (p = 0.04) 
and APACHE II score (p = 0.025) were significant predictors of bacteremia, whereas lactate (p = 0.04), and APACHE II score (p < 0.001) were 
significant predictors of sepsis severity. Patients with elevated levels of procalcitonin PCT (p = 0.024), APACHE II (p = 0.003), and SOFA (p = 0.002) 
scores had significantly higher mortality rates.
Conclusion: C-reactive protein and APACHE II score, lactate and APACHE II score, and PCT, SOFA, and APACHE II scores performed better in 
predicting bacteremia, sepsis severity, and clinical outcome, respectively compared with IL-6.
Keywords: Bacteremia, Interleukin-6, Mortality, Sepsis, Septic shock.
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Hi g h l i g h ts
This study found no significant difference in interleukin-6 (IL-6) 
levels between bacteremic and nonbacteremic patients, but did 
measure sepsis severity and outcome. C-reactive protein (CRP) 
was a better marker for the prediction of bacteremia. APACHE II 
score, procalcitonin (PCT), and lactate performed better than IL-6 
in predicting sepsis severity. Procalcitonin, SOFA, and APACHE II 
were better mortality predictors than IL-6. Serial monitoring of 
biomarkers is vital, and more multicenter studies are needed to 
assess the utility of IL-6 in this situation.

In t r o d u c t i o n
Sepsis, which affects millions of individuals globally each year, is a 
leading cause of mortality. Despite advances in medical care, 5.3 
million deaths occur annually among adults due to sepsis. In 2016, 
the definition of sepsis was revised to a life-threatening organ 
dysfunction caused by a dysregulated host response to infection.1 
The overall in-hospital mortality remains as high as 25–30%. In 
recent years, sepsis and septic shock have shown an increasing 
prevalence.1–3 The most important factors influencing the clinical 
course of sepsis and lowering mortality are early diagnosis and 
timely initiation of appropriate therapy.4

At present, isolating pathogens from blood cultures is 
considered the most reliable diagnostic test for sepsis. Nevertheless, 
only about ~30% of sepsis patients exhibit detectable bacteremia, 
and positive blood culture results may not be available until 48–72 

hours. While blood cultures can identify microorganisms and guide 
subsequent antibiotic treatment, they are not effective in the initial 
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diagnostic stage upon a patient’s arrival at the hospital. Biomarkers 
utilized for sepsis diagnosis offer the advantage of faster results 
compared with microbiological tests.5

Several biomarkers, including CRP and PCT have been 
tested among sepsis patients to confirm bacterial infection but 
with contradictory results.6 Interleukin-6 (IL-6) has received 
attention recently as a potentially useful diagnostic tool for sepsis 
patients. Activated macrophages and monocytes release the pro-
inflammatory cytokine IL-6. This cytokine plays a crucial role in 
triggering the acute-phase response during bacterial infections.7 
In the absence of infection, serum IL-6 levels remain consistently 
low (typically ranging from 0.2 to 7.8 pg/mL) in healthy individuals. 
However, IL-6 exhibits a rapid and significant rise during the early 
stages of bacterial infection. Compared with PCT and CRP, IL-6 shows 
an earlier increase following exposure to bacterial components. 
Additionally, IL-6 demonstrates superior sensitivity and specificity 
compared with other biomarkers for the early diagnosis of sepsis.8,9

The current study sought to ascertain the efficacy of serum IL-6 
as a diagnostic marker in predicting bacteremia among patients 
with sepsis, compare the performance of IL-6 with other biomarkers 
such as PCT, CRP, and serum lactate; and determine the association 
of serum IL-6 with sepsis severity and associated clinical outcomes.

Mat e r i a l s a n d Me t h o d s

Study Design
A prospective observational study was conducted in the 
Department of Medicine at a 2030-bed teaching hospital in 
Karnataka, India from January 2019 to April 2020. Before enrolling 
patients, Institutional Ethics Committee (IEC) approval (Reference 
No. IEC 538/2018) was obtained and informed consent was taken 
from the patients’ families.

Study Population
All patients aged ≥18 years, admitted to the hospital with a clinical 
suspicion of sepsis, determined through the application of the quick 
sequential organ failure assessment (q-SOFA) scoring system, were 
selected in the study. Patients with fungemia, primary heart failure, 
HIV infection, malignancies, and those receiving chemotherapy 
were excluded from the study. 

The sample size requisite for the study was computed by 
ascertaining the area under the receiver operating characteristic 
(ROC) curve for the assessment of the diagnostic capability of IL-6. 
The sample size (n) was derived using the formula, n= Z2

1–α/2 *var 
(AUC)/d2, where Z1–α/2 is 1.96 at 95% confidence level (CI), d is 0.075, 
absolute precision for AUC and var (AUC) represents the variance 
of the AUC. Assuming the AUC for IL-6 to be at least 86.8 with 10% 
precision and a 95% confidence interval, the sample size needed 
was 50 in each group. 

Data Collection
The patients who met the criteria for sepsis upon admission were 
included. Patient data were documented using a predefined form 
that included demographic characteristics, comorbidities, reason 
for hospitalization, vital signs, source of infection, duration of 
intensive care unit (ICU) stay, need for mechanical ventilation, SOFA 
score, and the Acute Physiology and Chronic Health Evaluation 
(APACHE) II score. Vital signs, scoring system results, and laboratory 
parameters were recorded within the first 24 hours following 
admission to the ICU. Since this study was purely observational, 
the treating physician was responsible for making decisions 

regarding patient management and antimicrobial therapy, without 
any involvement from the study investigators. The outcome was 
assessed by observing the patient’s clinical course during the 
hospital stay and noting their condition at the time of discharge 
(survivors/nonsurvivors).

Definitions
The q-SOFA score is a rapid bedside screening tool that identifies 
patients with suspected infections who are more likely to develop 
unfavorable outcomes outside of the ICU. The scoring system is 
designed with a range from 0 to 3, where three specific components 
are assigned one point each: altered mental status (Glasgow coma 
scale score <15), respiratory rate of ≥22 breaths per minute, or systolic 
blood pressure of ≤100 mm Hg.2 Organ dysfunction was defined 
as a q-SOFA score of 2 or above.2 Bacteremia was defined as the 
growth of bacteria on blood culture. Sepsis was defined as a life-
threatening organ dysfunction resulting from a dysregulated host 
response to infection. Septic shock was defined clinically as sepsis 
with hypotension persisting despite adequate fluid resuscitation, and 
the requirement of vasopressors to maintain a mean arterial pressure 
(MAP) > 65 mm Hg accompanied by serum lactate level exceeding 2 
mmol/L (18 mg/dL) indicating impaired tissue perfusion.2 The SOFA 
and APACHE II scores were used to determine sepsis severity.2,10

Laboratory Analysis
Paired blood cultures were obtained and blood samples to measure 
levels of CRP, PCT, IL-6, and serum lactate were collected within 
12 hours of ICU admission. The serum IL-6 level was measured by 
electrochemiluminescence Immunoassay (ECLIA). The measuring 
range of serum IL-6 is 1.5–5000 pg/mL. Values that fall below the 
lower limit of detection are reported as <1.5 pg/mL.

The serum procalcitonin concentration was quantified using 
TRACE (time-resolved amplified cryptate emission) technology 
using BRAHMS Kryptor. The measuring range of serum PCT is 0.02– 
100 ng/mL. The value <0.5 ng/mL indicates a reduced likelihood of 
sepsis and or/septic shock. C-reactive protein level was estimated via 
immunoturbidimetric assay using Roche/Hitachi Cobas c systems.

Routine laboratory and radiographic findings were obtained, 
such as complete blood counts, kidney function tests, liver function 
tests, serum electrolytes, coagulation parameters, arterial blood gas 
analysis, chest X-ray, and abdominal ultrasonography. 

Statistical Analysis
Categorical variables were summarized using percentage and 
frequency, while continuous variables were represented as mean ±  
SD or median (IQR), as applicable. The Chi-square test was utilized 
to ascertain the relationship between two categorical variables. 
Furthermore, the Mann–Whitney U test was used to compare 
differences between numerical data sets. The ROC curve was 
used to determine the optimal cut-off value of IL-6 for predicting 
bacteremia, sepsis severity, and clinical outcomes, as well as 
sensitivity and specificity. The AUC determines the ability of a 
parameter to distinguish between two diagnostic groups. The AUC 
ranges were defined as failing (0.50–0.60), poor (0.60–0.70), fair 
(0.70–0.80), good (0.80–0.90), and excellent (0.90–1). P-value was 
considered to be statistically significant if <0.05. After identifying 
significant variables through the univariate analysis, they were 
incorporated into a multivariable logistic regression model to 
evaluate their combined effect in predicting bacteremia, sepsis 
severity, and clinical outcome. SPSS 20 software (IBM SPSS statistics, 
USA) was used to generate descriptive and inferential statistics. 
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Re s u lts
A total of 118 patients who were admitted to the medical ICU with 
the clinical suspicion of sepsis identified by q-SOFA score were 
evaluated throughout the study. Among these patients, 10 of them 
were excluded from the study due to leukemia, cardiac failure 
secondary to pulmonary edema, retroviral infection, and patients 
on chemotherapy. Of 108 patients, 60 (55.6%) had bacteremia, 
and the remaining 48 (44.4%) were nonbacteremic patients. Of 60 
(55.6%) patients within the bacteremic group, 13 (21.6%) had sepsis 
and 47 (78.3%) had septic shock. Among 48 (44.4%) nonbacteremic 
patients, sepsis was noted in 20 (41.7%) and septic shock in 28 
(58.3%) patients (Fig. 1).

Table 1 depicts the demographic and clinical characteristics of 
the patients included in the study. The mean age of the patients was 

56.9 ± 16.7 years. However, age did not show statistical significance 
in determining bacteremia among septic patients. The gender 
distribution was 55% (60) male and 45% (48) female, with a male-
to-female ratio of 1.25:1 with a statistically significant difference in 
determining bacteremia (p = 0.044). The most common underlying 
comorbidities were diabetes mellitus (n = 64, 60%) and chronic liver 
disease (n = 20, 18%).

Site of Infections
The distribution of sites of infection was as follows: respiratory 
tract (54, 49.5%), hepatobiliary system (10, 9.3%), genitourinary 
system (10, 9.3%), central nervous system (9, 8.4%), skin and soft 
tissue infection (2, 1.8%), gastrointestinal tract (5, 4.6%), and bone 
and joint infection (1, 0.9%). The infection source was unknown in 
17 (15.8%) patients.

Distribution of Microorganisms
Out of the 60 subjects, blood cultures yielded positive results 
in 43 cases (71.7%) for gram-negative bacteria and in 17 cases 
(28.3%) for gram-positive bacteria. The isolated microorganisms 
from the blood cultures included Escherichia coli (n = 24, 40%), 
Klebsiella spp (n = 10, 16.7%), Pseudomonas aeruginosa (n = 3, 5%), 
Acinetobacter baumannii (n = 5, 8.3%) and Burkholderia pseudomallei 
(n = 1, 1.6%). Among the gram-positive organisms, the most 
common were Enterococcus spp (n = 5, 8.3%) and methicillin-
resistant Staphylococcus aureus (MRSA) (n = 5, 8.3%), followed by 
methicillin-sensitive S. aureus (MSSA) (n = 4, 6.7%) and Streptococcus 
pneumoniae (n = 3, 5%).

Diagnostic and Prognostic Significance of Serum  
IL-6 Levels
The median (IQR) values of IL-6 between the groups with bacteremia 
and without bacteremia did not show a notable difference. However, Fig. 1: Flowchart of enrolled patients

Table 1: Baseline characterization of the study population

Variables
Bacteremic group

n = 60 (55.6%)
Nonbacteremic group

n = 48 (44.4%) p-value
Age

>60 years
<60 years

30 (27.7%)
30 (27.7%)

15 (13.8%)
33 (30.5%)

0.2

Sex
Male
Female

38 (35%)
22 (20%)

22 (20%)
26 (25%)

0.044*

Severity of sepsis
Sepsis
Septic shock

13 (21.6%)
47 (78.3%)

20 (41.7%)
28 (58.3%)

0.025*

Laboratory findings
IL-6
PCT
CRP
Lactate

205 (60.75–943.75)
2.43 (0.53-14.93)

134.57 (64.63–263.96)
23.05 (14.13–36.18)

204 (57.75–1062.25)
2.80 (0.40–11.0)

70.95 (15.25–168.75)
21.40 (15.55–41.75)

0.884
0.695
0.008*
0.783

SOFA score 8 (5.0–11.75) 7 (3.0–11.0) 0.145
APACHE II score 19 (13.0–24.0) 13.5 (9.0–21.75) 0.024*
Mechanical ventilation 41 (68.3%) 27 (56.3%) 0.196
Length of ICU stay 6 (2–9.75) 2.5 (1.0–6.75) 0.003*
Mortality 17 (28.3%) 14 (29.2%) –

APACHE, acute physiology and chronic health evaluation; CRP, C-reactive protein; IL-6, interleukin 6; ICU, intensive care unit; PCT, procalcitonin; SOFA, 
sequential organ failure assessment; *The values in bold imply statistical significance (p < 0.05)
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median values of IL-6 in the septic shock group [461 pg/mL (77.00–
1207.00)] were higher than in the sepsis group [101 pg/mL (28.50–
204.00)], this difference was statistically significant (p < 0.001). 
Likewise, as depicted in Table 2, the median IL-6 values between 
nonsurvivors 294 pg/mL (138.00–1079.00) and survivors 112 pg/mL 
(37.50–351.50) (p = 0.002) showed a significant difference.

Analyzing the predictive performance for bacteremia using 
interleukin -6 (IL-6), the AUC was determined to be 0.512 (95% CI, 
0.400-0.623; p = 0.838) at a discriminative cut-off point of 223 pg/mL. 
Employing the ROC curve at the cut-off point of 233 pg/mL, 
IL-6 yielded 50% sensitivity and 54% specificity, which was not 
statistically significant in predicting bacteremia. 

The AUC for IL-6 to differentiate between sepsis and septic 
shock was 0.724 (95% CI, 0.625–0.823; p < 0.001). At a threshold 

of 145 pg/mL for IL-6, the ROC curve exhibited a sensitivity and 
specificity of 66% and 67%, respectively, representing a notable, 
statistically significant finding. Additionally, a cut-off point of 
176 pg/mL for IL-6 in forecasting mortality was identified, which 
demonstrated a sensitivity and specificity of 71% and 68%, 
respectively. Table 3 and Figure 2 depict these results were also 
statistically significant (p = 0.002). 

Comparing IL-6 with Other Biomarkers and Scoring 
Systems in Predicting Bacteremia, Sepsis Severity, and 
Clinical Outcome
When IL-6 was compared with other biomarkers, there was a 
significant difference in the CRP levels in identifying bacteremia 
(p = 0.008). Similarly, a notable difference in the APACHE II score 

Table 2: Diagnostic and prognostic value of IL-16 and comparing IL-6 with other biomarkers and severity score

Variables
Bacteremia

n = 60
Nonbacteremia

n = 48
Sepsis
n = 33

Septic shock
n = 75

Survivors 
n = 77

Nonsurvivors
n = 31

IL-6 (pg/mL) [median (IQR)] 205  
(60.75–943.75)

204  
(57.75–1062.25)

101  
(28.50–204.00)

461  
(77.00–1207.00)

112  
(37.50–351.50)

294  
(138.00–1079.00)

p = 0.884 p < 0.001* p = 0.002*
PCT (ng/mL)  
[median (IQR)]

2.43  
(0.53–14.93)

2.80  
(0.40–11.0)

0.5 (0.20–2.70) 5.4  
(1.32–35.53)

1.5  
(0.30–9.30)

2.6  
(0.90–18.0)

p = 0.695 p < 0.001* p = 0.045*
CRP (mg/L) [median (IQR)] 134.57  

(64.63–263.96)
70.95  

(15.25–168.75)
77  

(21.54–171.50)
103  

(53.30–264.28)
77  

(31.50–193.50)
100  

(42.0–156.0)
p = 0.008* p = 0.071 p = 0.807 

Lactate (mg/dL) [median 
(IQR)]

23.05  
(14.13–36.18)

21.40  
(15.55–41.75)

15.7  
(12.95–24.15)

26.2  
(18.00–47.00)

18.7  
(13.85–27.80)

31  
(18.60–56.0)

p = 0.783 p < 0.001* p = 0.003* 
SOFA score [median (IQR)] 8  

(5.0–11.75)
7  

(3.0–11.0)
3  

(2.0–3.0)
10  

(7.0–12.0)
4  

(2.5–7)
10  

(8–13)
p = 0.145 p < 0.001* p < 0.001*

APACHE II [median (IQR)] 19  
(13.0–24.0)

13.5  
(9.0–21.75)

9  
(5.5–13.0)

20  
(14.0–25.0)

11  
(6.5–15)

23  
(13–20)

p = 0.024* p < 0.001* p < 0.001* 
*The values in bold imply statistical significance (p < 0.05); APACHE, acute physiology and chronic health evaluation; CRP, C-reactive protein, IQR, 
interquartile range; PCT, procalcitonin, SOFA, sequential organ failure assessment

Table 3: Comparing IL-6 with other biomarkers with respect to area under the curve
Variables AUC (95% CI) Cut-off value Sensitivity Specificity p-value
IL-6 (pg/mL)

Bacteremia 0.512 (0.400–0.623) 233 50% 54% 0.838
Sepsis severity 0.724 (0.625–0.823) 145 66% 67% <0.001*
Outcome 0.704 (0.592–0.817) 176 71% 68% 0.002*

PCT (ng/mL)
Bacteremia 0.522 (0.410–0.634) 2.33 51% 43% 0.695
Sepsis severity 0.771 (0.679–0.863) 1.8 70% 67% <0.001*
Outcome 0.632 (0.513–0.751) 1.8 58% 55% 0.045*

CRP (mg/L)
Bacteremia 0.632 (0.524–0.739) 99 60% 58% 0.02*
Sepsis severity 0.614 (0.503–0.726) 99 55% 55% 0.059
Outcome 0.508 (0.381–0.634) 99 51% 55% 0.908

Lactate (mg/dL)
Bacteremia 0.493 (0.382–0.605) 21.4 51% 52% 0.908
Sepsis severity 0.715 (0.615–0.815) 18.9 66% 67% <0.001*
Outcome 0.692 (0.517–0.812) 24.9 61.3% 66% 0.004*

*The values in bold imply statistical significance (p < 0.05); AUC, area under the curve; CRP, C-reactive protein; IL-6, interleukin-6; PCT, procalcitonin
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was observed between the cases with and without bacteremia 
(p = 0.024) as detailed in Table 2. In predicting bacteremia, the AUC 
value for CRP was reported as 0.632 (95% CI, 0.524-0.739) with a 
CRP cut-off value of 99 mg/dL. With a cut-off point of 99 mg/dL for 
CRP, the ROC curve indicated that the sensitivity was 60% and the 
specificity was 58%. These findings were statistically significant 
(p = 0.02), as presented in Table 3 and Figure 3.

Significant differences were found in IL-6, PCT, lactate levels, 
APACHE II, and, SOFA scores when compared with other factors in 
determining the severity of sepsis (Table 2). The AUC values for IL-6, 
PCT, and lactate were 0.724 (95% CI, 0.625–0.823; p < 0.001), 0.771 
(95% CI, 0.679–0.863; p < 0.001), and 0.715 (95% CI, 0.615–0.815; 
p < 0.001), respectively, to distinguish sepsis from septic shock. The 
study defined the optimal cut-off values for differentiating sepsis 
from septic shock as being 145 pg/mL for IL-6 (with a sensitivity of 
66% and specificity of 67%), 1.8 ng/mL for PCT (with a sensitivity 
of 70% and specificity of 67%), and 18.9 mg/dL for lactate (with a 
sensitivity of 66% and specificity of 67%) (Table 3 and Fig. 3). 

The mortality rate in this study was 28.7% (n = 31). Table 2 
presents a significant difference in the levels of IL-6, PCT, and 
lactate, as well as APACHE II and SOFA scores between survivors and 
nonsurvivors. These biomarkers and clinical scores were compared 
with other factors to assess clinical outcomes, and they were found 

to be statistically relevant predictors of survival. The optimal cut-off 
values for predicting mortality were determined as 176 pg/mL for 
IL-6 (71% sensitivity and 68% specificity), 1.8 ng/mL for PCT (58% 
sensitivity and 55% specificity), and 24.9 mg/dL for lactate (61.3% 
sensitivity and 66% specificity). The AUC values for IL-6 were 0.704 
(95% CI, 0.592-0.817; p = 0.002), 0.632 for PCT (95% CI, 0.513–0.751; 
p = 0.045), and 0.692 for lactate (95% CI, 0.517-0.812; p = 0.004) (see 
Table 3 and Fig. 3).

C-reactive protein levels and APACHE II scores were found to 
be significant predictors of bacteremia in the univariate analysis. 
The multivariate analysis reinforced that CRP (OR, 1.004; 95% CI, 
1.000–1.009; p = 0.04) and APACHE-2 score (OR, 1.089; 95% CI, 1.011-
1.173; p = 0.025) are significant predictive factors. In terms of sepsis 
severity, the univariate analysis identified lactate, PCT, IL-6, and 
APACHE II scores as significant factors. However, in the multivariate 
analysis, only lactate (OR, 1.048; 95% CI, 0.999–1.101; p = 0.04), 
and APACHE II score (OR, 1.261; 95% CI, 1.112–1.429; p < 0.001) 
remained significant. The univariate study revealed lactate, PCT, IL-6, 
APACHE-2 score, and SOFA score as significant outcome predictors. 
However, only PCT (OR, 0.973; 95% CI, 0.951-0.996; p = 0.024), SOFA 
score (OR, 1.59; 95% CI, 1.184–2.134; p = 0.002), and APACHE-II score 
(OR, 1.269; 95% CI, 1.082–1.488; p = 0.003) remained significant in 
the multivariate analysis (Table 4).

Fig. 2: Receiver operating characteristic curves analysis for cut-off levels of IL-6 in predicting bacteremia, severity of sepsis and clinical outcome
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Di s c u s s i o n

Multiorgan dysfunction is the hallmark of sepsis, and it is known 
that a number of inflammatory markers rise during this process. 

However, our study focused exclusively on serum IL-6 and compared 
its performance with that of PCT, CRP, lactate, SOFA, and APACHE 
II scores in predicting bacteremia, sepsis severity, and patient 
outcomes.

Fig. 3: Receiver operating characteristic curve of biomarkers in predicting bacteremia, severity of sepsis and clinical outcome

Table 4: Univariate and multivariate analysis of factors in predicting bacteremia, sepsis severity and clinical outcome
Variables Bacteremia Sepsis severity Outcome

Unadjusted OR 
(95% CI)

Adjusted OR (95% 
CI)

Unadjusted OR 
(95% CI)

Adjusted OR (95% 
CI)

Unadjusted OR 
(95% CI)

Adjusted OR  
(95% CI)

Lactate 0.996 (0.983–1.010) 0.992 (0.974–1.011) 1.061 (1.02–1.103) 1.048 (0.999–1.101) 1.034 (1.009–1.059) 1.002 (0.959–1.047)
p = 0.783 p = 0.493 p < 0.001* p = 0.04* p = 0.003* p = 0.931

CRP 1.004 (1.000–1.007) 1.004 (1.000–1.009) 1.004 (1.000–1.008) 1.004 (0.997–1.011) 0.999 (0.995–1.003) 1.005 (0.997–1.014)
p = 0.008* p = 0.04* p = 0.07 p = 0.234 p = 0.807 p = 0.240

PCT 1.003 (0.995–1.012) 0.995 (0.985–1.006) 1.085 (1.013–1.162) 1.059 (0.986–1.137) 1.001 (0.992–1.010) 0.973 (0.951–0.996)
p = 0.695 p = 0.366 p < 0.001* p = 0.114 p = 0.045* p = 0.024*

IL–6 1.000 (1.000–1.000) 1.000 (1.000–1.000) 1.001 (1.000–1.002) 1.000 (0.999–1.001) 1.000 (1.000–1.001) 1.000 (1.000–1.001)
p = 0.884 p = 0.851 p < 0.001* p = 0.669 p = 0.002* p = 0.612

SOFA 1.07 (0.979–1.168) 0.956 (0.83–1.06) – – 1.473 (1.249–1.738) 1.59 (1.184–2.134)
p = 0.145 p = 0.521 – – p < 0.001* p = 0.002*

APACHE II 1.053 (1.006–1.103) 1.089 (1.011–1.173) 1.214 (1.119–1.317) 1.261 (1.112–1.429) 1.27 (1.149–1.403) 1.269 (1.082–1.488)
p = 0.024* p = 0.025* p < 0.001* p < 0.001* p < 0.001* p = 0.003*

*The values in bold imply statistical significance (p < 0.05); CI, confidence interval; OR, odds ratio
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In a previous study, von Lilienfeld-Toal et al. highlighted the 
effectiveness of IL-6 as a marker in distinguishing episodes of 
bacteremia from nonbacteremia. They identified a cut-off level of 
297 pg/mL, which demonstrated a sensitivity of 72% and specificity 
of 62% (p = 0.016). It is worth noting that their study involved 
hematological malignancy patients with febrile neutropenia.11 In 
contrast, our findings revealed no significant difference in serum 
levels of IL-6 in nonbacteremic episodes compared with bacteremic 
episodes, with a cut-off level of 233 pg/mL yielding 50% sensitivity 
and 54% specificity (p = 0.838). However, it is imperative to note that 
our study excluded the patients with malignancy as the literature 
suggests that IL-6 is produced and secreted by inflammatory cells 
and tumor cells.12 Previous studies on IL-6 for predicting bacteremia 
were conducted among children with febrile neutropenia with 
cancer.13,14 As a result, we believe additional prospective studies are 
needed to investigate the diagnostic potential of IL-6 in predicting 
bacteremia in immunocompetent adults. 

Our study observed a significant difference in CRP levels 
between the bacteremic and nonbacteremic groups in our study, 
implying that CRP could be a better biomarker in differentiating 
bacterial from non-bacterial episodes compared with PCT levels, 
which did not differ significantly between the two groups. 
Demirdal T et al. study revealed that neither CRP nor PCT proved 
effective in predicting bacteremia and it also demonstrated 
that PCT performed better than CRP as biomarker in predicting 
mortality.15 In contrast, Diepold et al. observed that IL-6 exhibited 
the highest sensitivity and specificity (90% and 85% respectively) 
in predicting bacteremia and severe bacterial infection.16 
Nonetheless, our study demonstrated slightly better sensitivity 
and specificity for CRP (60% sensitivity and 58% specificity) 
compared with IL-6. With respect to disease severity scores, it 
was observed that only APACHE II score showed a significant 
association with bacteremia in the current study. However, a 
previous study has found that the SOFA score is a very useful 
tool in predicting the outcome among septic patients, whereas 
APACHE II score was not reliable in predicting the mortality 
rate.17 However, studies regarding the severity scores and their 
association with bacteremia are not available till date. 

Ideal markers in sepsis should be able to significantly alter 
the clinical decision-making at the bedside. In individuals 
with septic shock, IL-6 levels were found to be significantly 
increased (p < 0.001). When applying a cut-off value of 145 pg/mL  
on the ROC curve, IL-6 demonstrated 66% sensitivity and 67% 
specificity. However, in the current study, IL-6 was not identified 
as an independent marker for predicting sepsis severity. Previous 
studies have indicated that among various markers such as CRP, 
PCT, and IL-6, IL-6 exhibited enhanced diagnostic efficacy in 
identifying infections among patients with organ dysfunction 
and septic shock.18–20 In contrast, the present study revealed that 
serum lactate, reflecting hypoperfusion, especially in critically 
ill patients, served as an independent and effective marker for 
determining sepsis severity (p = 0.04). A study by Kibe et al. 
demonstrated that PCT outperformed IL-6, CRP, lactate, and 
other conventional markers like white blood cell (WBC) counts in 
determining sepsis severity; however, based on existing data, it 
lacks the accuracy to be used without clinical judgment.21 Another 
study reported that while CRP and IL-6 seemed more effective 
than PCT as markers for the diagnosis of infection and sepsis, PCT 
demonstrated greater superiority in determining the severity of 
sepsis.22 These discrepancies among studies could be attributed  

to variations in study settings, varying levels of severity, or 
divergent definitions of sepsis within the study population.

IL-6 has been identified as the foremost inflammatory 
biomarker for predicting clinical outcomes, according to several 
studies, and have independently demonstrated its predictive 
ability for in-hospital mortality.23,24 In our study, we found that 
nonsurvivors had higher levels of IL-6, PCT, and lactate, which had 
a significant association with clinical outcomes. However, when 
multivariate analysis was performed, only PCT levels were identified 
as an independent predictor for sepsis-related mortality. In contrast 
to our study, another study revealed that IL-6 and lactate levels 
were independent predictors of mortality compared with PCT and 
CRP.20 Some studies have indicated that PCT has a higher diagnostic 
efficacy than IL-6, CRP, and lactate in diagnosing sepsis severity as 
well as septic shock. The argument is that levels of PCT of survivors 
do not differ substantially from nonsurvivors, thus questioning the 
prognostic value of PCT.25–28 Therefore, PCT should be considered 
as a supplementary tool in treating sepsis rather than in confirming 
the presence of infection or prognostication. 

It has been emphasized that serial measurement of biomarkers 
will help to predict the outcome better than a single value, as 
there will be a likely change in the clinical course of patients 
during hospital stay due to nosocomial infections and other 
comorbidities.29 In addition, SOFA and APACHE II showed a 
significant association with clinical outcomes in our study. The SOFA 
and APACHE II scores showed comparable results with another 
study in the determination of clinical outcomes, and there was 
no substantial difference between the two in terms of predicting 
mortality. However, both the scoring systems are did not show any 
utility in predicting bacteremia.23

Limitations
One limitation of the study was that it was carried out in a single 
center. Secondly, the patients included were in different stages of 
sepsis, including a few being referred from other hospitals as ours 
is a tertiary referral hospital. Further, some patients referred to our 
center might have received prior antibiotics, fluids, or vasopressors. 
Hence, the results of our study might be different in comparison 
with other studies. Heterogeneity in the characteristics and 
comorbidities among the study population as well as measurement 
of IL-6 only once within 12 hours of admission constitute the other 
limitations of the study.

Co n c lu s i o n
Although IL-6 did not predict bacteremia in our study, IL-6 was 
shown to be effective in evaluating sepsis severity and clinical 
outcome. In the multivariate analysis, however, CRP was a better 
marker for predicting bacteremia rather than for assessing the 
magnitude of sepsis and outcome. Although IL-6 levels showed 
a significant increase as sepsis became more severe, lactate 
levels and APACHE II score emerged as independent predictors 
for sepsis severity. PCT, SOFA, and APACHE II scores were better 
predictors of mortality when compared with IL-6. The efficacy of 
IL-6 as a diagnostic marker in predicting bacterial sepsis would 
need to be assessed by future systematic multicenter studies 
with large sample sizes. A single biomarker cannot be used as the 
sole diagnostic parameter. Clinical judgment, combined with the 
use of biomarkers, will be more effective in treating sepsis and 
limiting mortality.
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