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A B S T R A C T 

Introduction Systemic Lupus Erythematosus (LES) is a chronic 
autoimmune inflammatory disease affecting many organ systems with varied 

clinical manifestations, disease course and prognosis. One of the clinical 

manifestations that can occur is depression as much as 25%. In LES 
patients, there is an increase in proinflammatory cytokines, one of which is 

IL-6, which is often associated with contributing to the pathophysiology of 

depression. The purpose of this study was to determine the relation sh i p 
between serum IL-6 levels and the degree of depression in LES patients at 

RSUP DR. Mohammad Hoesin Palembang. Methods , analytic observati ona l 

study in the form of correlation test with cross sectional design which was 
conducted in the Internal Medicine room RSUP DR. Mohammad Hoesi n 

Palembang from May 2019 to March 2020. The number of study subject s 
was 40 samples who were LES patients with depression who had been 

calculated using the BDI (Beck's Depression Inventory). All subjects were 

examined for serum IL-6 levels and evaluated for factors that influence it.  
Results, there were 40 study subjects aged 18-56 years. The median degree 

of depression was 16 with a range of values from 10 to 40. There were 17 

people (42.5%) with mild depression degree, 14 people (35%) moder at e 
depression, and 9 people (22.5%) major depression. In LES activities, there 

were 5 people (12.5%) with light LES activities, 20 people (50%) with 

moderate LES activities, and 15 people (37.5%) with heavy LES activities . 
The mean serum IL-6 level was 11.57 pg / mL with a value range of 1.1-50pg 

/ mL. There was a significant correlation between the degree of depress i on 

and LES activity (p = 0.004; r = 0.444) and between serum IL-6 levels and 
the degree of depression (p = 0.025; r = 0.169). However, there was no 

significant correlation between serum IL-6 levels and LES activity (p = 0.057 ; 

r = 0.304). Conclusion, there is a relationship between serum IL-6 levels and 
the degree of depression in LES patients at Dr. Moh. Hoesin Palembang with 

a very weak correlation. 

 

 

1. Introduction 

Systemic Lupus Erythematosus (LES) is a chronic 

autoimmune inflammatory disease affecting many 

organ systems with various clinical manifestations, 

disease course and prognosis.1-5 Genetic, 

immunological, hormonal and environmental factors 

play a role in the pathophysiology of LES.1-5 According 

to the World Health Organization (WHO), the number of 

LES worldwide reaches five million sufferers, and each 

year more than 100 thousand new cases are found.6 

LES affects 1 to 12 people per 5.000 worldwide. 

Meanwhile in Indonesia, based on data from the 

Ministry of Health, in 2017 there were 2.166 LES 

sufferers, with a death rate of 550 patients due to LES. 

LES disease is more common in women than men, 

namely 2:1 to 15:1.6.48 LES causes many 

manifestations, one of which is psychological 
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depression by 25%.7 

Depression is one of the most common forms of 

psychosomatic disorders in LES sufferers. According to 

Lijuan Zhang, in 2017, by conducting a systematic 

review of 59 studies worldwide, there was a prevalence 

of depression of 5 - 76% in LES patients.1,3 This figure 

is much higher than the incidence rate of depression in 

the general population where the prevalence of 

depression in the adult population in United States is 

estimated at 17.8%. The LES state accompanied by 

depression can exacerbate the patient's perception of 

the symptoms of the disease, reduce the quality of life, 

worsen the clinical outcome of LES, decrease 

adherence to medication and increase health costs.2 

In LES disease there are various kinds of cytokines 

involved such as IL-6, IL-2, IL-4, IL-23, TNF-α, TGF-β, 

and IL-17.12 Increased proinflammatory cytokines 

including TNF-α, interleukin (IL ) -1 and IL-6, as a 

response to viral infection and chronic stress, can 

cause sick behavior characterized by fatigue, sleep 

disturbances, irritability, loss of appetite, depressed 

mood and even social withdrawal.8 In addition to 

psychosocial factors due to long-term treatment, 

complaints related to disease and loss of productivity 

that reduce the quality of life of LES patients, it is 

estimated that the proinflammatory cytokines in LES 

also contribute to the pathophysiology of depression. 

IL-6 activator on the HPA axis, which is characterized 

by increased cortisol production and depressed mood.9 

According to a metanalysis of 24 studies conducted 

by Douwlati et al and 29 studies by Liu et al, there were 

significantly higher concentrations of TNF-α and IL-6 in 

people with depression than in healthy controls.6,7,10,11 

This is in line with studies that conducted by Emilia et 

al that there is a role for TNF-α in LES patients who 

experience depression.13 Likewise, a study conducted 

by Margarida et al where there was an increase in IL-6 

in LES and RA patients who experienced depression.14 

As for other studies, namely that no relationship was 

found between psychosocial measurements and levels 

of cytokines (IL-6, IL-10, TNF-α IFN-γ and IL-8) in 

depressed patients who took medication and in 

controls in LES patients.15 

From the research results and findings above, it can 

provide an understanding that LES and depression 

may have a common pathophysiological pathway that 

causes the two diseases to influence each other. 

Currently, there are very few publications about the 

relationship between IL-6 and the degree of depression 

in LES sufferers, especially in Indonesia. So that the 

more evidence obtained, the stronger the basis for 

conducting further studies to assess the role of IL-6 

compared to other factors in the condition of LES 

patients who experience depression. 

 

2. Methodology and samples 

This type of research is an analytic observational 

study in the form of a correlation test with a cross 

sectional design. This research was conducted in the 

Internal Medicine section Dr. Mohammad Hoesin 

(RSMH) Palembang from May 2019 to March 2020. The 

study sample was patients who had been diagnosed 

with systemic lupus erythematosus at RSMH 

Palembang who had depression who were selected by 

consecutive sampling technique. The inclusion criteria 

of this study were LES patients who experienced 

depression through screening using BDI at RSMH 

Palembang, aged 18-60 years, who were willing to 

participate in the study by signing an informed consent. 

While the exclusion criteria for this study were patients 

who had psychotic disorders, were receiving 

antidepressant therapy, were pregnant and 

breastfeeding, were receiving hormonal contraceptive 

therapy, were undergoing CBT, and refused to 

participate in the study. 

 

Procedure 

For all research subjects included in the inclusion 

criteria: 

1. Explanation of filling out the BDI questionnaire, 

then followed by taking demographic data, 

including age, gender, education, occupation, 

religion, duration of suffering from LES, type of drug 

consumed 

2. Then do a physical examination including height 

and weight, body mass index (BMI)  
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3. Blood draw to check serum IL-6 levels. 

4. Calculation of LES disease activity is performed 

using the MEX SLEDAI score. 

5. Data is processed and analyzed using the program 

statistical package for the social sciences (SPSS) 

version 22 for Windows. 

 

3. Results  

There were 40 LES patients who included the 

inclusion and exclusion criteria as the sample. The 

results of the data normality test using Shapiro Wilk 

showed that most of the data were not normally 

distributed so that they were presented with a median 

(minimum-maximum) and normally distributed data 

were on nutritional status so that they were presented 

with mean ± standard deviation (SD). This study was 

dominated by a sample aged 18-40 years of 36 (90%) 

patients, 4 of whom were male. The youngest age in this 

study was 18 years and the oldest was 56 years. 

This study was also dominated by an unemployed 

sample of 24 (60%) patients, 9 (22.5%) patients were 

students, 4 (10%) were civil servants and 3 (7.5%) 

patients were self-employed. The majority of the 

samples in this study had a normal nutritional status 

of 25 (62.5%), with an average BMI value of 21.24 ± 

2.57. The duration of LES was predominantly> 12 

months in 22 (55%) patients. The lowest LES duration 

was 1 month and the longest was 156 months. LES 

activity was calculated using the MEX-SLEDAI score. It 

was obtained that the sample with mild LES activity 

was 5 (12.5%) patients, moderate was 20 (50%) patients 

and severe there were 15 (37.5%) patients. The lowest 

score of the subject was 1 and the highest score in this 

study was 12. 

Subjects were grouped based on the number of 

immunosuppressants, namely with one 

immunosuppressant as many as 6 subjects (15%), two 

immunosuppressants as many as 24 subjects (60%) 

and three suppressants as many as 10 subjects (25%). 

Only 1 subject received intravenous therapy, namely 

cyclophosphamide according to the specified cycle and 

at the time of the examination was undergoing a second 

series of cyclophosphamide. The degree of depression 

was dominated by samples with mild depression 

degrees of 17 (42.5%) followed by 14 (35%) samples 

with moderate depression and 9 (22.5%) patients 

experiencing major depression. 

Serum IL-6 levels in the study sample were 

dominated by increased IL-6 levels by 31 (77.5%) 

patients, while samples with normal IL-6 levels were 9 

(22.5%) patients. The examination of the mean serum 

IL-6 level in this study showed a median result of 11.97 

pg / mL where the minimum level was 1.10 pg / mL 

and a maximum of 50 pg / mL. 

The degree of depression in LES patients can be 

seen in Table 2. Judging by age, samples aged 18-40 

years had mild depression as many as 17 (42.5%) and 

14 (35%) patients had moderate depression and 9 (22, 

5%) patients had severe depression. There were 3 

(7.5%) patients aged 41-60 years who had mild 

depression and 1 (2.5%) other patients had moderate 

depression. Female patients with mild depression were 

14 (35%) patients and moderate depression had a 

sample of 13 (32.5%) patients and 9 (22.5%) patients 

had severe depression. In male patients, 3 (7.5%) and 

1 (2.5%) patients had moderate depression. 

In the BMI based group, patients were 

predominantly normal BMI with mild depression as 

much as 12 (30%), 9 (22.5%) patients had moderate 

degrees and 4 (10%) patients with severe degrees. In 

samples with BMI 23-24.9 with mild depression as 

much as 2 (5%), 1 (2.5%) patients had moderate 

degrees and 3 (7.5%) patients with severe degrees. In 

samples with BMI > 25 with mild depression as much 

as 1 (2.5%), 2 (5%) patients had moderate degree and 1 

(2.5%) patients with severe degree. 

Based on the type of work, there were 3 students 

(7.5%), 2 civil servants (5%) and the most in the non-

working group were 9 people (22, 5%). Most years of 

suffering from LES were in the group> 12 months as 

many as 6 people (15%) and those <12 months were as 

many as 8 people (20%). 

Most LES activities were LES with moderate activity 

as many as 6 people (15%), light activity by 1 person 

(2.5%) and heavy activities by 7 people (17.5%). In 

major depression, it was found that all patients with 

297 



 

 

heavy LES activity were associated with depressive 

symptoms. Apart from the association with LES 

activity, the use of immunosuppressants is also 

associated with depressive symptoms. 

Serum IL-6 levels in LES patients can be seen in 

Table 4. Judging at the age of the sample, it was 

dominated by IL-6 levels that increased by 28 (77.8%) 

samples at 18-40 years of age and 3 (75%) samples at 

41-60 years old. Based on gender, there were 3 (75%) 

men and 28 (77.8%) women who had elevated levels of 

IL-6. In terms of nutritional status, there is 1 person 

who has a low BMI, 24 (80%) samples with normal BMI, 

3 (60%) samples with BMI overload and 3 (75%) 

samples with obese BMI have increased IL-6. 

In this study, there were 15 (83.3%) patients with 

LES duration <12 months and 16 (72.7%) patients with 

lesion duration > 12 months experienced increased IL-

6. Judging by the results of the MEX SLEDAI 

calculation, there are 5 (83.3%) samples with MEX 

SLEDAI scores of light activity, and each of the 13 

samples in moderate activity and strenuous activity 

had IL-6 levels increased in their bodies. The results of 

the Chi square analysis showed that there was no 

significant relationship between IL-6 levels and LES 

patients. Of all the characteristic variables, there is no 

statistically significant correlation. 

The analysis of the relationship between serum IL-6 

levels and the degree of depression can be seen in Table 

4.In this study, it was dominated by elevated serum IL-

6 levels where at mild degrees there were 12 (38.7%) 

patients, at moderate degrees there were 14 (45.2%) 

patients and 5 (16.1%) patients had a severe degree. 

The results of the chi square analysis showed that there 

was a significant relationship between IL-6 and 

depression, but the strength of the correlation was very 

weak (p = 0.025, R = 0.169). 

 

Table 1. Characteristics of LES patients who experience depression 

General characteristics of the sample  N (%) Means  SD Median (min-max) P 

Age (yo)   30.50 (18 - 56)  0.028 

• 18 – 40 36 (90%)    

• 41 – 60  4 (10%)    

Sex     

• Male  4 (10%)    

• Female  36 (90%)    

Profession     0.000 

• College student 9 (22.5%)    

• Civil servants 4 (10%)    

• Does not work 24 (60%)    

• Entrepreneur 3 (7.5%)    

Nutritional status   21.24   2.57  0.611 

• Less 5 (12.5%)    

• Normal 25 (62.5%)    

• Over / Obese 10 (25%)    

LES duration (months)    19 (1 - 156)  0.000 

• 1-12 months 18 (45%)    

• > 12 months 22 (55%)    

MEX SLEDAI   5 (1 – 12) 0.001 

• Light 5 (12.5%)    

• Moderate 20 (50%)    

• Heavy 15 (37.5%)    

Total Immunosuppressants   2 (1 – 3 ) 0. 000 
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• 1 6 (15%)    

• 2 24 (60%)    

• 3 10 (25%)    

Depression Degree   16 (10 – 40) 0.000 

• Light 17 (42.5%)    

• Moderate 14 (35%)    

• Heavy 9 (22.5%)    

IL-6   11.97 (1.10 – 50)  

• Normal 9 (22.5%)    

• Increase 31 (77.5 %)    

 

Table 2. Degree of depression based on characteristics 

Characteristics 
Degree of depression 

Total n = 40 (n%) 
Easy  Moderate  Severe  

Age (yo)     

• 18 – 40  14 (35 %) 13 (32.5%) 9 (22.5%) 36 (90%) 

• 41 – 60 3 (7.5%) 1 (2.5%) 0 (0%) 4 (10%) 

Sex     

• Male  3 (7.5%) 1 (2.5%) 0 (0%) 4 (10%) 

• Female 14 (35%) 13 (32.5%) 9 (22.5%) 36 (90%) 

Profession      

• College student 5 (12.5%) 3 (7.5%) 1 (2.5%) 9 (22%) 

• Civil servants 1 (2.5%) 2 (5%) 1 (2.5%) 4 (10%) 

• Does not work 8 (20%) 9 (22.5%) 7 (17.5%) 24 (60%) 

• Entrepreneur 3 (7.5%) 0 (0%) 0 (0%) 3 (7.5%) 

BMI     

• Less 2 (5%) 2 (5%) 1 (2.5%) 5 (12.5%) 

• Normal 12 (30%) 9 (22.5%) 4 (10%) 25 (62.5%) 

• More 2 (5%) 1 (2.5%) 3 (7.5%) 6  (15%) 

• Obesity 1 (2.5%) 2 (5%) 1 (2.5%) 4 (10%) 

LES duration     

• <12 months 7 (17.5%) 8 (20%) 3 (7.5%) 18 (45%) 

• > 12 months 10( 25%) 6 (15%) 6 (15%) 22(55%) 

MEX SLEDAI     

• Light 3 (7.5%) 1 (2.5%) 1 (0%) 5 (12.5%) 

• Moderate 10 (25%) 6 (15%) 4 (0%) 20 (50%) 

• Severe 4 (10%) 7 (17.5%) 4 (40%) 15 (37.5%) 

Total Immunosuppressants     

• 1 4 (10%) 1 (2.5%) 1 (2.5%) 6 (15%) 

• 2 11 (27.5%) 8 (20%) 5 (12,5%) 24 (60%) 

• 3 2 (5%) 5 (12.5%) 3 (7.5%) 10 (25%) 

* Chi square test, p value is significant if p <0.05 
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Table 3. Distribution of serum IL-6 levels based on characteristics 

Characteristics 
IL6 

P 
Normal Increased 

Age (yo)   0.900 

• 18 – 40  8 (22.2%) 28 (77.8%)  

• 41 – 60  1 (25%) 3 (75%)  

Sex   0.900 

• Male  1 (25%) 2 (75%)  

• Female  8 (22.2 %) 28 (77.8%)  

BMI   0.731 

• Less 0 (0%) 1 (100%)  

• Normal 6 (20%) 24 (80%)  

• More 2 (40%) 3 (60%)  

• Obesity 1 (25%) 3 (75%)  

Old LES    0.424 

• <12 months  3 (16.7 %) 15 (83.3%)  

• > 12 months  6 (27.3%) 16 (72.7%)  

MEX SLEDAI    0.419 

• Light  1 (16.7%) 5 (83.3%)  

• Moderate 6 (31.6%) 13 (68.4%)  

• Heavy 2 (13.3%) 13 (86.7%)  

* Chi square test, p value is significant if p <0.05 

 

Table 4. Correlation between IL-6 and degree of depression 

IL-6 Level 
Degree of depression 

p r 
Mild  Moderate  Severe  

Normal  6 (66.7%) 2 (22.2%) 1 (11.1%) 
0.025 0.169 

Increased  12 (38.7%) 14 (45.2%) 5 (16.1%) 

* Chi square test, p value is significant if p <0.05. The strength of correlation is very weak if r <0.2, weak if r = 0.2-0.4, moderate 

if r = 0.41-0.6, high if r = 0.61-0.8 and very high if r> 0.8 

 

 

Figure 9. IL-6 Scatter Plot and BDI Score
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4. Discussion  

This study used a sample of 40 subjects, 

predominantly aged 18-40 years, 36 (90%) patients 

and 36 of them were women. The youngest age in this 

study was 18 years and the oldest was 56 years. This 

is appropriate based on a survey conducted by Prof. 

Handoko et al in Malang which shows a figure of 0.5% 

of the total population. As many as 60% of LES 

patients have disease onset between the ages of 16-55 

years, 20% before 16 years, and 15% after 55 years.16 

In line with this study, Istiqomah et al found that the 

age of the sample was dominated by the age of 20-41 

years. women.17 This result is in accordance with the 

theory that LES affects women more than men. 16 This 

occurs because estrogen and prolactin increase 

autoimmunity, activate B cell factor production, 

modulate lymphocytes and activate pDC. On the other 

hand, androgens have a protective role.18 

As many as 90% of women suffered from depression 

in this study. This is due to hormonal changes, 

especially during puberty, before menstruation, after 

pregnancy and in perimenopause. Depression in 

women also occurs due to exposure to environmental 

stressors and women have a lower threshold for 

stressors when compared to men. In addition, the 

complex interactions between gonad hormones and 

neurotransmitters also increase women's vulnerability 

to experience depression19 

Depression is more common in early adulthood 

with an average onset of about 20-40 years. In this 

study, depression occurred at the age of 18-40 years 

as many as 36 subjects (90%). The most common 

cause is social factors.20 

The average BMI value in this study was 21.24 ± 

2.57 with the most distribution being normal BMI, as 

many as 25 subjects (62.5%) experienced depression. 

In this study, there was no significant relationship 

between BMI and depression. This is the same as a 

study conducted by Fonseca which did not have a 

significant relationship between depression and BMI 

and between LES and BMI.21 According to Speed et al, 

BMI cannot describe the composition of fat and protein 

in a person's body. If the excessive BMI is fat, then the 

composition of the excess fat can play a role in the 

pathogenesis of depression but if the excessive BMI is 

not fat, the probability of a person suffering from 

depression is low.22 

Based on occupation, 24 (60%) patients were 

unemployed, 9 (22.5%) patients were students, 4 (10%) 

were civil servants and 3 (7.5%) patients were self-

employed. Based on the occupation group, 24 (60%) of 

the unemployed experienced depression, but there was 

no significant relationship between work and 

depression level. In the study of Maneeton et al., LES 

patients who did not work had a higher incidence of 

depression than those who worked. In this study, 17 

subjects with depression who did not work found LES 

subjects (60.7%). The unemployment condition is one 

of the worst factors to occur and worsening mental 

health. 20 

In this study, the duration of LES was 

predominantly > 12 months in 22 (55%) patients. The 

lowest LES duration was 1 month and the longest was 

156 months. The LES group with an event duration of 

> 12 months had a higher incidence rate of depression 

and a higher degree of depression than those with an 

event duration of 1-12 months. LES activity was 

calculated using the MEX-SLEDAI score. It was found 

that the sample mostly with moderate LES activity 

were 20 (50%) patients. In the LES activity group and 

the degree of depression, there was a significant 

relationship between depressive symptoms and LES 

activity. These results are not consistent with a study 

conducted by Maneeton et al. Which found no 

significant association between depressive symptoms 

and LES activity using the MEX-SLEDAI score in 40 

patients with LES and depression. LES activity in the 

study of Maneeton et al. Found a MEX-SLEDAI score 

of 4.1 ± 4.1. 3 Jacobs et al. Who measured LES activity 

with MEX-SLEDAI also did not find an association 

between depressive symptoms and LES activity.23 

However, based on a study conducted by Emilia et al., 

It was reported that there was an association between 

depressive symptoms and MEX-SLEDAI. This is due to 

LES and depression occurs due to inflammation that 

occurs due to the formation of pro-inflammatory 

cytokines13 

301 



 

 

 

In this study, the relationship between depression 

and LES activity was found. This can be seen from the 

results of the Spearman correlation test with moderate 

correlation strength (r = 0.388, p = 0.013). In a study 

conducted by Palagini et al, there were 17 studies on 

depression in the LES reporting 8 studies that 

analyzed the relationship between depression and LES 

activity. Five studies suggest an association between 

depression severity and disease severity. Previous 

research conducted by Emilia et al. Found that there 

was a significant relationship between the level of LES 

disease activity and the level of depression. The higher 

the LES activity, the higher the level of depression 

experienced.3 

The highest number of immunosuppressants was 

in the sample that received 2 immunosuppressants 

(methylprednisolone and other immunosuppressants), 

namely 24 people (60%). This study is not much 

different from the research of Istiqomah et al in 2018 

which also found that the average LES patient who had 

worked with treatment was predominantly <1 year to 5 

years and the most immunosuppressant types were 2 

types of drugs.17 Consistent with this study and 

previous research, Zuadi et al in 2018 also found that 

the average LES patient was those who actively worked 

with MEX-SLEDAI, which was dominated by the 

moderate category and the majority of the sample 

(80%) consumed 2 types of immunosuppressants. 

Zuadi also found that 66.7% of his sample had 

moderate-severe depression.24 Based on Lang et al's 

study, depression was associated with chronic 

corticosteroid use so that it resulted in disruption of 

corticosteroid receptor signaling. In this study, there 

was a relationship between depressive symptoms and 

the number of immunosuppressants consumed by the 

Spearman test. There was a significant correlation with 

the strength of the weak correlation (r = 0.347, p = o, 

028). Researchers did not evaluate the number of 

immunosuppressants used in the past month. It is 

advisable to do research from the beginning of the 

patient using corticosteroids or research by calculating 

the mean number of corticosteroids used by the 

patient. This can occur because one of the causes of 

depression due to increased cortisol, so that the 

pathogenesis of depression is multifactorial. 

In this study, the median BDI score was 16 with the 

highest score of 40 and the lowest score of 10. Most 

depressive symptoms were in the mild depression 

group, namely 17 people (42.5%), 14 people (35%) in 

the moderate depressive symptom group and 9 people 

( 22.5%) experienced major depression. These results 

were not much different from Jacobs et al. In 102 

patients with LES reporting a mean BDI score of 10.2 

and Postal et al in 153 LES patients reporting a BDI 

score of 15.08 ± 13.02.25. 

LES is an autoimmune, multisystem, and 

connective tissue disorder with several 

neuropsychiatric manifestations. The results of Kwan 

et al's report found that 19 neuropsychiatric 

syndromes, mood disorders, anxiety and depression 

were most frequently experienced by LES patients.26 

Eldeiry et al's study also found no significant 

association between age, race, BMI and the degree of 

depression in LES patients. However, Eldeiry found a 

significant association in female LES patients who 

experienced skin discoloration compared to those who 

did not.27 Jordan et al also found reduced quality of life 

in LES sufferers which led them to become depressed, 

so that mental assistance from family and those 

around them is urgently needed.28 

In this study, the number of research subjects was 

about 40 people with an overall mean level of IL-6 of 

11.97. The minimum value of IL-6 responder serum 

levels is 1.10 pg / mL and the maximum value is 50 pg 

/ mL. Serum IL-6 levels in the sample of this study 

were dominated by elevated serum IL-6 levels (> 3.93) 

by 31 (77.5%) patients, while samples with normal IL-

6 levels were 9 (22.5%). Dowlati et al. Studied 

significantly higher serum IL-6 levels (p <0.00001) in 

depressed subjects compared with control subjects 

(492 depressed / 400 non depressed) with an overall 

WMD (weighted mean difference) (95% confidence 

interval) 1,78 pg / ml (1.23 to 2.33).10 

Serum IL-6 levels in the study subjects based on 

age found in the 18-40 year age group increased by 28 

(77.8%) while in the 41-60 year age group increased by 
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3 (75%). In the study of Gomez et al. Demonstrated that 

IL-6 regulates age-related defects in macrophages by 

altering proinflammatory cytokines29 

Serum IL-6 levels based on BMI increased in a 

group of less than 1 (100%) people, at normal BMI as 

many as 24 (80%) people, BMI over 3 (60%) people and 

obesity as many as 3 (75%) people. Interleukin-6 is 

mainly produced by macrophages and adipose, plasma 

IL-6 levels will be increased in obesity. Approximately 

30% of plasma IL-6 levels are derived from adipose 

tissue and its release is influenced by the sympathetic 

nervous system. The correlation test between BMI and 

IL-6 levels in this study showed no significant 

relationship (p = 0.731; n = 40). This is consistent with 

a study conducted by Safitri et al, namely that there is 

no difference in IL-6 levels in obesity or not (p = 

0.925).30 

Based on the duration of suffering from LES, the 

study subjects were grouped into two, namely less than 

12 months and more than 12 months. IL-6 levels in the 

group suffering from LES for less than 12 months were 

15.55 (1.71-50) pg / mL and increased by 15 (83.3%) 

people. At LES duration of more than 12 months, the 

median IL-6 levels were 11.22 (1.10-50) pg / mL and 

increased by 16 (72.7%) people. The correlation 

between serum IL-6 levels and LES duration was also 

not significant (p = 0.424). 

Based on LES activity, serum IL-6 levels were 

grouped into three groups, namely light, moderate and 

heavy activity. In the light activity group serum IL-6 

levels were 3.49 (2.97-50) pg / mL, the moderate LES 

activity was 6.305 (1.10-50) pg / mL and in severe LES 

activity was 35.60 (3.24-50) pg / mL. IL-6 is the main 

cytokine as a balance regulator between Th17-Treg 

which plays a major role in the pathophysiology of SLE 

and disease activity.31. In this study, IL-6 did not have 

a significant relationship with LES activity (p = 0.419), 

but there was a significant increase in IL-6 levels in a 

state of severe LES activity. This is similar to the study 

conducted by Thanadetsuntorn where IL-6 did not 

have a significant correlation with SLEDAI-2K, but IL-

6 levels were significantly increased in active LES 

patients. 32 In line with this study, Familia et al also 

stated that there was no significant relationship 

between IL-6 levels and LES patients. 52 Familia et al 

concluded that the pathophysiology of LES shifted to a 

new paradigm emphasizing the imbalance between 

Th17 and Treg.33 

Correlation analysis was used to assess the 

strength of correlation and its direction. Correlation 

analysis in this study used Chi square analysis. 

Interpretation is seen from the strength of correlation 

(r), p value, and correlation direction. Interpretation of 

the strength of correlation (r) is very weak (r <0.2), 

weak (r = 0.2-0.4), moderate (r = 0.4-0.6), strong (r = 

0.6 -0.8), and very strong (r> 0.8). The interpretation of 

the p value is that there is a significant correlation (P 

<0.05) and there is no correlation (P> 0.05). The results 

of the Chi square analysis in this study showed that 

there was a significant relationship between IL-6 and 

depression in LES patients, but the strength of the 

correlation was very weak (p = 0.025, R = 0.169). 

The meta-analysis study conducted by Ding et al 

found a significant relationship with the strength of the 

positive correlation between IL-6 levels in LES 

patients.34 In line with this study, Familia et al also 

found a significant association with a weak positive 

correlation between IL-6 levels and the degree of 

depression in LES patients.31 Interleukin-6 (IL-6) is a 

multifunctional proinflammatory cytokine, which can 

be secreted from endothelial cells, macrophages, 

lymphocytes, dendritic cells and fibroblasts. IL-6 can 

directly induce maturation of naïve B cells into plasma 

cells and facilitate differentiation of cytotoxic T cells by 

regulating IL-2 and IL-2R. Because of this function, IL-

6 enhances systemic autoimmunity and pathological 

inflammatory responses33 

Yuk et al and Pacheco et al 2017 reported that 

patients with LES had higher serum IL-6 levels than 

healthy controls. In addition, Yuk et al concluded that 

IL-6 levels in LES patients correlate with the degree of 

depression and mood disorders in the sufferers. 

 

5. Conclusion  

This study was conducted on LES patients with 

depression at Dr. Moh. Hoesin Palembang, which is 
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dominated by 18-40 years old with the most female 

sex. The majority of the samples obtained were non-

working, nutritional status was dominated by normal 

BMI, the duration of LES suffered was more in the> 12 

months group with the most MEX SLEDAI scores on 

moderate activity, the number of immunosuppressants 

was dominated by 2 types of immunosuppressants and 

most of the study samples had levels Serum IL-6 is 

increased (> 3.93). In this study, there was a significant 

relationship between serum IL-6 levels and the degree 

of depression in LES patients at RSMH Palembang with 

a weak correlation strength. 

 

6. References  

1. Palagini L, Mosca M, Tani C, Gemignani A, 

Mauri M, Bombardieri S. Depression and 

systemic lupus erythematosus: a 

systematic review. Lupus 2013;22:409-16 

2. Karol DE, Criscione-Schreiber LG, Lin M, 

Clowse ME. Depressive symptoms and 

associated factors in systemic lupus 

erythematosus. Psychosomatics 

2013;54:443-50 

3. Maneeton B, Maneeton N, Louthrenoo W. 

Prevalence and predictors of depression in 

patients with systemic lupus 

erythematosus: a cross-sectional study. 

Neuropsychiatr Dis Treat 2013;9:799-804 

4. Schmeding A, Schneider M. Fatigue, 

health-related quality of life and other 

patient-reported outcomes in systemic 

lupus erythematosus. Best Pract Res Clin 

Rheumatol 2013;27:363-75 

5. Zhang L, Fu T, Yin R, et al. Prevalensi 

depresi dan kecemasan dalam lupus 

erythematosus sistemik: tinjauan 

sistematis dan meta-analisis . BMC 

Psychiatry 2017; 17 : 70. 

6. Illei GG, Shirota Y, Yarboro CH, Daruwalla 

J, Tackey E, Takada K, Fleisher T, Balow 

JE, Lipsky PE. 2010. Tocilizumab in 

systemic lupus erythematosus: data on 

safety, preliminary efficacy, and impact on 

circulating plasma cells from an openlabel 

phase I dosage-escalation study. Arthritis 

Rheum 62:542–552. 

7. Davis LS, Hutcheson J, Mohan C. The role 

of cytokines in the pathogenesis and 

treatment of systemic lupus erithematosus. 

J Interf Cytok Res 2011;10:781-89  

8. Ranjith G, Pariante C. Psychiatric toxicity of 

interferon-a:A model for understanding the 

etiology of major depression and chronic 

fatigue syndrome? In: Plotnikoff NP, Faith 

RE, Murgo AJ, Good RA (eds), Cytokine 

stress and immunity, 2nd edn Florida: CRC 

Press 2007.p349-58 

9. Friedrich C et al. Association of IL-6, 

hypothalamus-pituitary-adrenal axis 

function, and depression in patients with 

cancer. Int Canc Ther 2010;9:270-75 

10. Dowlati Y, Herrmann N, Swardfager W, Liu 

H, Sham L, Reim EK, et al. A meta-analysis 

of cytokines in major depression. Biol 

Psychiatry 2010;67: 446-57  

11. Liu Y, Ho RC, Mak A. Interleukin (IL)-6, 

tumour necrosis factor  alpha (TNF-α) and 

soluble interleukin-2 receptors (sIL-2R) are 

elevated in patients with major depressive 

disorder: a meta-analysis and meta-

regression. J Affect Disord. 

2012;139(3):230-9 

12. Tsuboi H, Sakakibara H, Minamida Y, 

Tsujiguchi H, Matsunaga M, Hara A, et al. 

Elevated levels of serum IL-17A in 

community-dwelling women with higher 

depressive symptoms. Behav Sci. 2018;8:1-

7.  

13. Emilia. Korelasi anatara kadar TNF-α 

serum dan gejala depresi pada penderita 

lupus eritematosus sistemik di poliklinik 

alergi imunologi penyakit dalam RSMH 

Palembang [disertasi]. [palembang]: 

universitas sriwijaya palembang; 2016.p83 

14. Figueiredo MB, Cornaby C, Cortez A, et all. 

Depression and anxiety in systemic lupus 

304 



 

 

 

erithematosus: The crosstalk between 

immunological, clinical, and psychosocial 

factors. Medicine 2018; 97:28 

15. Figueiredo-Braga Margarida, Mota-Gracia 

Fernando, et al. Contemporary Challenges 

In Autoimmunity: Cytokines and Anxiety in 

Systemic Lupus Erythematosus (SLE) 

Patients not Receiving Antidepressant 

Medication. Ann. N.Y. Acad. Sci. 

2009;1173: 286–291. 

16. Kasjmir YI, Handono K, Wijaya LK. 

Rekomendasi perhimpunan rheumatologi 

Indonesia untuk diagnosis dan pengelolaan 

lupus eritematosus sistemik 2011: 1-47 

17. Istiqomah, Annisa, Nova Kurniati, and Phey 

Liana. "Hubungan antara Tingkat Aktivitas 

Penyakit LES dan Tingkat Depresi pada 

Penderita Lupus Eritematosus Sistemik di 

Persatuan Lupus Sumatera Selatan dan 

Poliklinik Ilmu Penyakit Dalam." Majalah 

Kedokteran Sriwijaya,2018, 50.4 : 185-

191. 

18. Justiz V, Goyal A, Bansal P, et a. Systemic 

Lupus Erythematosus. [updated 2020 Nov 

20]. In : StatPearls[Internet]. Treasure 

Island (FL): StatPearls Publishing; 2020 

Jan. 

19. Grigoriadis S, Robinson GE. Gender issues 

in depression. Annal of Clinical Psychiatry 

2007;19(4):247-55.  

20. National Institute for Health and Care 

Excellence (NICE). Clinical guideline.  

Depression in adults with a chronic 

physical health problem: recognition and 

management. 2020. Published 28 October 

2009. ISBN:978-1-4731-2853-8 

21. Fonseca R, Bernardes M, Terroso G,.de 

Sousa M, Figueiredo-Braga M. Silent 

burdens in disease: fatigue and depression 

in SLE. Autoimmune Diseases 2014, Article 

ID 790724.  

22. Speed SM, Jefsen HO, Borglum DA, Speed 

D, Ostergaard DS. Investigating the 

association between body fat and 

depression via Mendelian 

randomization.Translational Psychiatry 

(2019) 9:184.  

23. Jacobs J, Korswagen L-A, Voskuy AE, Stek 

M, Dekker J, Bultink IEM. Depression in 

systemic lupus erythematosus, dependent 

on or independent of severity of disease. 

Lupus 2013;22:1462–9.  

24. Zuadi, Rahmat. Hubungan Symptom 

Depresi Pada Pasien Dengan Penyakit 

Lupus Erimatosus SIstemik di Bagian Ilmu 

Penyakit Dalam RSUD DR. Zainoel Abidin 

Badan Aceh. ETD Unsyiah, 2015. 

25. Speed SM, Jefsen HO, Borglum DA, Speed 

D, Ostergaard DS. Investigating the 

association between body fat and 

depression via Mendelian 

randomization.Translational Psychiatry 

(2019) 9:184.  

26. Kwan A, Marzouk S, Ghanean H et al. 

Assessment of the psychometric properties 

of patient-reported outcomes of depression 

in systemic lupus erythematosus. Semin 

Arthritis Rheum 2019; 49:260–266. 

27. Eldeiry, David, et al. Association between 

depression and anxiety with skin and 

musculoskeletal clinical phenotypes in 

systemic lupus 

erythematosus. Rheumatology, 2020. 

28. Jordan, J., et al. Relationships among 

organ damage, social support, and 

depression in African American women with 

systemic lupus erythematosus. Lupus, 

2019, 28.2: 253-260. 

29. Gomez CR, Karavitis J, Palmer JL, et al. 

Research article: Interleukin-6 contributes 

to age -related alteration of cytokines 

production by macrophages. 2010. Article 

ID 475139.  

30. Safitri N, Sigit BR, Husain AA. Original 

article: Level of Interleukin-6 in obese 

people with and without insulin 

305 



 

 

 

resistance. Acta interna journal of  internal 

medicine. 2011.1(1): 21-23 

31. Familia, Adidia Carina; Yuliasih, Yuliasih; 

Rahmawati, Lita Diah. Correlation between 

serum IL-6 level and Th17/Treg ratio with 

Systemic Lupus Erythematosus Disease 

Activity. Biomolecular and Health Science 

Journal, 2019, 2.2: 107-112. 

32. Thanadetsuntorn C, Ngamjanyaporn P, 

Setthaudom C, et al. the model of 

circulating immune complexes and 

interleukin-6 improves the prediction of 

disease activity in systemic lupus 

erythematosus. 2018.8:2620 

33. Yuk CM, Park HJ, Kwon BI, Lah SJ, Chang 

J, Kim JY, et al. Basophil-derived IL-6 

regulates TH17 cell differentiation and CD4 

T cell immunity. Sci Rep. 2017; 7:41744. 

34. Ding, Jianwen, et al. Serum interleukin-6 

level is correlated with the disease activity 

of systemic lupus erythematosus; a meta-

analysis. Clinics, 2020,75.  

 

 

306 


