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 Sepsis is one of the main causes of morbidity and mortality in critically 

ill patients. The innate immune response is the first defense mechanism 

to prevent infection and fight the pathogen invasion. Cathelicidin is a 

part of the innate immune system that has antiendotoxin and anti 

infection functions. In recent study, low levels of cathelicidin are 

associated with the risk of sepsis and increased mortality. This is a cross-

sectional study involved 22 sepsis subjects, 15 septic shock subjects, and 

37 non-septic infection subjects. Serum cathelicidin levels were 

measured by the ELISA method (enzyme-linked immunosorbent assay) 

with results in ng/mL units of measure. Cathelicidin levels were found to 

be significantly lower in septic shock than in non septic infections 

(p=0.030). Cathelicidin levels in septic shock were lower than in sepsis 

although not statistically significant (p>0.05). Cathelicidin levels in 

sepsis were lower than in non septic infections but found to be not 

significant (P>0.05). Analysis of cofounding including age, sex, and 

comorbidities in this study showed no significant association. 

Cathelicidin levels are lower in septic shock patients compared to sepsis 

and non sepsis patients. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 
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1. Introduction 

Sepsis is defined as a life-threatening organ dysfunction caused by dysregulation of the host's response to 

infection [1]. Despite significant advances in the understanding of the pathophysiology of this clinical 

syndrome, advances in hemodynamic monitoring tools, and resuscitation management, sepsis remains one 

of the leading causes of morbidity and mortality in critically ill patients [2]. 

 

The pathophysiology of sepsis is very complex includes inflammatory and anti-inflammatory processes, 

humoral and cellular reactions and circulatory disorders [3]. The innate immune response is the first 

mechanism of host defense found in all multicellular organisms [4]. As part of the innate immune system, 

neutrophil granulocytes play a role in releasing antimicrobial peptides [5]. Cathelicidin is a type of 

antimicrobial peptide in humans that is also referred as hCAP18 or LL-37, a small-molecule peptide 
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(consisting of 12-100 amino acids) with broad-spectrum antimicrobial activity and is thought to function as 

a natural immune system as an initial defense against microorganisms [6]. 

 

The role of cathelicidin as antisepsis was proven through trials on various animal models based on several 

parameters including a decrease in the number of bacteria in the blood and other organs, endotoxins, and the 

release of lower TNF-α proinflammatory cytokines in plasma, as well as a decrease in endotoxic shock and 

mortality in experimental animals [7]. A study showed low levels of cathelicidin in sepsis patients and was 

associated with increased mortality in 90 days [8]. Based on this background, in this study, we aim to assess 

the relationship between cathelicidin levels and the severity of infection. 

 

2. Research Objectives 

This study aims to determine the relationship between cathelicidin levels and the severity of infection. 

 

3. Research Methods And Subjects 

 

3.1 Research Methods 

This research is cross-sectional conducted from August to October 2022 at Wahidin Sudirohusodo Hospital 

Makassar, South Sulawesi, Indonesia. The inclusion criteria for this study are sepsis patients treated at 

Wahidin Sudirohusodo Hospital Makassar who aged ≥18 years old, are nonseptic infectious disease 

patients, willing to take part in the study, and has signed the informed consent. The sample was 74 subjects 

with sepsis (n=22), septic shock (n=15), and non septic infection (n=37). Serum cathelicidin levels was 

measured using the Human Cathelicidin Antimicrobial Peptide ELISA Kit (HUFI03137) with the technique 

of enzyme-linked immunosorbent assay (ELISA), the unit of measure is ng / mL. 

 

3.2 Statistical Analysis 

The data analysis method was carried out by statistical tests using SPSS version 25, which consisted of 

descriptive statistical calculations and frequency distribution. The statistical tests used were the Kolmogrov-

Smirnov test to assess data normality, the Mann-Whitney test, and the Kruskal-Wallis test. Statistical test 

results are considered significant if the p value <0.05. 

 

4. Results 

The research subjects who met the inclusion criteria were 74 subjects. The variable category of research 

(Table 1) consisted of 30 (40.5%) men and 44 (59.5%) women. Aged range between 18-81 years with an 

average of 49.1±14.5 years, patients aged <60 years old were 60 subjects (81.1%) and ≥60 years were 14 

subjects (18.9%). Based on the severity of the infection, the subjects were divided into septic shock, sepsis, 

and non-septic infection, where sepsis was obtained 22 subjects (29.7%), septic shock 15 subjects (20.3%), 

and non-septic infection 37 subjects (50.0%). 

 

Table 1 Characteristics of research subject 

Category n (74) 

Group 

Sepsis (%) 

Septic shock (%) 

Non sepsis (%) 

 

22 (29.7) 

15 (20.3) 

37 (50.0) 

Sex  

Male (%) 
Female (%) 

 

30 (40.5) 
44 (59.5) 

Age, years (%) 

<60 
 

60 (81.1) 
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≥60 

Mean (SD) 

14 (18.9) 

49.09 (14.54) 

Comorbid (%) 

≥2 

1 

0 

 

10 (13.5) 

35 (47.3) 

29 (39.2) 

Sources of infection 
Abdominal 

Pneumonia 

Urinary tract 

Skin and soft tissue 

 
20 (27.0) 

21 (28.4) 

16 (21.6) 

17 (23.0) 

Skor SOFA (n=37)  

Minimum-maximum 

Mean (SD) 

 

3-16 

8.08 (2.73) 

Cathelicidin (ng/ml) 

Minimum - maximum 

Mean (SD) 

 

1.50-31.08 

8.26 (5.48) 

SOFA: Sequential organ failure assessment 

 

Comparison of cathelicidin levels in septic shock with non-sepsis (table 2), where the mean cathelicidin 

level was significantly lower in septic shock than non septic (p=0.030). A comparison of cathelicidin levels 

in septic shock with sepsis (table 2), found that mean cathelicidin level was lower in septic shock than in 

sepsis, but not statistically significant (p>0.05). Likewise, the comparison of cathelicidin levels in sepsis 

and non septic infection, found that mean cathelicidin level in sepsis was lower than non septic infection, 

but not statistically significant (p>0.05). 

 

Table 2 Comparison of cathelicidin levels by group 

Groups  n Cathelicidin level (ng/ml) p*  

mean Standard deviation 

Septic shock 15 5.72 2.68   

Sepsis 22 8.14 3.79 0.183a  

Non septic 37 9.37 6.77 0.030b 0.398c 

*Kruskal - Wallis test (Post Hoc LCD method); aSeptic shock vs sepsis; bSeptic shock vs Non septic; 

cSepsis vs Non septic 

 

Analysis of the influence of confounding factors including age, sex, and comorbidities on cathelicidin levels 

(table 3) was found no correlation between confounding factors and cathelicidin levels in this study 

(p>0.05). Based on the source of infection (table 4), mean cathelicidin level was found to be the highest at 

the source of infection from urinary tract infections (10.61) and the lowest at the source of abdominal 

infection (6.84), but not statistically significant (p>0.05). 

 

Table 3 Comparison of Cathelicidin by Age, Gender, and Comorbidities 

Category n Mean Standard Deviation p 

Age (years) 

<60 

≥60 

 

60 

14 

 

8.08 

9.05 

 

5.06 

7.19 

 

0.709 

Sex 
Male  

Female  

 
30 

44 

 
8.39 

8.18 

 
5.79 

5.33 

 
0.921 

Comorbid  

≥ 2 

1 

0 

 

10 

35 

29 

 

7.30 

9.31 

7.32 

 

3.41 

6.88 

3.79 

 

0.681 
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*Mann-Whitney test for age and gender category; Kruskal-Wallis test for comorbid category 

 

Table 4 Comparison of Cathelicidin Levels by Source of Infection 

Source of infection n Mean Standard deviation p 

Abdominal 20 6.84 3.51 0.203 
Pneumonia 21 8.88 6.95  

Urinary tract 16 10.61 6.78  

Skin and soft tissue 17 6.96 2.95  

*Kruskal-wallis test 

 

5. Discussion 

In this study, significantly lower cathelicidin levels were found in septic shock subjects compared to non-

septic subjects (p=0.049). Similar finding by [9] which consisted of 4 groups: non-infectious diseases, 

severe sepsis, septic shock, and healing phase. In conditions of septic shock, cathelicidin undergo down-

regulation as a protective mechanism to avoid further inflammatory responses and then will be upregulated 

in the healing phase of septic shock. Antiendotoxin properties of cathelicidin is the ability to bind to 

bacterial endotoxins and selectively modulate the pro-inflammatory cascade [7]. 

 

Comparison of cathelicidin levels in septic shock subjects with sepsis and sepsis with non-septic infection 

found that mean cathelicidin level in septic shock subjects was lower than in non-septic subjects and sepsis 

was lower than in non-septic infecton, but based on statistics did not show a significant relationship. This 

study is similar with study by [10] showing no statistically significant differences in cathelicidin levels 

between the sepsis group and non-sepsis controls. However, it was found that cathelicidin levels were 

significantly lower in the critical illness group (sepsis and non-sepsis) compared to healthy controls. 

Likewise, study by [8] showed an association between low levels of cathelicidin with sepsis and mortality 

of 90 days. In addition to cathelicidin, another antipeptide is defensin which plays a role in sepsis [11]. In 

this study, no measurement of defensin levels was carried out which also played a role in sepsis and may 

have influenced the results of this study. 

 

Analysis to assess the influence of confounding variables such as age, sex, and comorbidities on 

cathelicidin levels, found no significant relationship between confounding variables and cathelicidin levels. 

similarly with study by [8] that plasma levels of cathelicidin did not differ based on age, sex, and 

comorbidity except for active malignancy. However, in contrast to the study of [10] regarding cathelicidin 

levels in chronic kidney disease patients undergoing hemodialysis, it was found that cathelicidin levels were 

significantly lower in older patients (p=0.03) and did not differ by sex and race. Aging can affect any innate 

immune cell including changes in cell count and function. Research by [12] found that cathelicidin levels 

decreased with the increase of age and correlated positively with 25OHD levels. 

 

Based on the source of infection, it was found that cathelicidin levels were lowest in abdominal infections 

with a mean of 6.84, and the highest in urinary tract infections with a mean of 10.61, but not statistically 

significant. These results are in line with research by [8] that plasma levels of cathelicidin do not differ 

based on the primary location of the infection (p=0.23). Cathelicidin levels can be affected by several types 

of bacteria that can produce proteolytic enzymes that can damage cathelicidin and other antimicrobial 

peptides [13]. 

 

6. Conclusion 

Cathelicidin levels were lower in septic shock patients compared to sepsis and non-sepsis patients. 
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