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 Systemic Lupus Erythematosus (SLE) is a chronic autoimun 

inflammation disease. Ferritin is an acute protein phase that increased in 

inflammatory process and autoimmune disorder. To investigate the 

correlation of serum ferritin levels and disease activity of systemic lupus 

erythematosus based on SLEDAI score. The study design was an 

analytic observational cross sectional design in 30 pediatric patients who 

have been diagnosed with systemic lupus erythematosus (SLE) in 

outpatient and inpatient allergy and immunology units at Haji Adam 

Malik Hospital from January-July 2022. Their disease activity was 

calculated by using the SLEDAI score and their serum ferritin levels 

were measured. The correlation of serum ferritin level and disease 

activity was analyzed by using spearman correllation with CI 95%, 

p<0.001. A total of 30 chidren were included in this study. The sample 

There were girl more than boy 4:1. The average age was 14,77 years old. 

The mean serum ferritin level was 2308,7 mcg/L and SLEDAI score was 

14,73. Based on the study, we conclude that there was positive 

correlation between ferritin serum and disease activity of systemic lupus 

erythematosus in children, with significant correlation (p< 0,001) and r 

value = 0,815 that show us there was strength correlation between serum 

feritin levels and SLEDAI scores. There was significant correlation of 

serum ferritin level with disease activity  of systemic lupus 

erithematosus in children. 

 

 

 

   

 

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

International License. 

 

 

1. Introduction 

Systemic lupus erythematosus (SLE) is a chronic multisystem autoimmune disease of unknown etiology 

that is highly heterogenous in its clinical manifestations and severity [1]. The clinical manifestations of SLE 

are very broad, including involvement of the skin, mucosa, joints, blood, heart, lungs, kidneys, central 

nervous system (CNS), and the immune system [2]. 
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Systemic lupus erythematosus is primarily caused by increased autoantibodies and immune complex 

deposition [3]. Cytokine production contributes to immune dysfunction and mediator of tissue inflammation 

leading to organ damage. Inflammatory cytokines that play a role such as Interleukin 1 (IL-1), Interleukin 6 

(IL-6), Interferon alpha (INF-α), and Tumor Necrosis Factor alpha (TNF-α), Interleukin 10 (IL-10) and 

Transforming Growth Factor beta (TGF-ß) as an immunomodulatory cytokine that has an important role in 

SLE [4]. IL-6 is also known to play a role in increasing the expression of hepcidin which inhibits the 

expression of the iron transporter and ferroportin 1, [5] thereby inhibiting iron absorption from the 

duodenum and iron excretion from the reticuloendothelial system which causes decreased erythropoiesis 

[6]. 

 

Ferritin is an acute-phase protein that increases during inflammation, autoimmune disorders, chronic 

infections and liver disease [7]. In some studies, hyperferritin has been found in autoimmune diseases such 

as SLE, rheumatoid arthritis (RA), multiple sclerosis (MS), and antiphospholipid syndrome. This is 

supported by the presence of an autoantibody process against ferritin [8]. The Study by [9] in 2018 at Cairo, 

reported that there was a relationship between serum ferritin with the Systemic Lupus Erythematous 

Disease Activity Index (SLEDAI) score and renal activity score. In the Study by [10] in 2015 at India, also 

reported an increase in serum ferritin which significant on the SLEDAI score and associated with 

proteinuria. In the study of [11] in 2003 also reported a positive correlation between serum ferritin levels 

and SLEDAI scores. 

 

The aim of the study was investigating the correlation of serum ferritin level and disease activity of 

systemic lupus erythematosus based on SLEDAI score. Knowing the correlation, the possibility of using 

serum ferritin as a cheaper and easier marker to obtain the disease activity of SLE in limited health facilities 

compared to laboratory tests by calculating the SLEDAI score for evaluating therapy in children with 

systemic lupus erythematosus. It also can be input for pediatricians who work in limited health facilities to 

monitor disease activity of SLE in children. 

 

2. Methods 

This is a cross sectional study conducted on outpatient and inpatient at H Adam Malik hospital Medan, who 

had been held from January to June 2022. This study included 30 children with the inclusion criteria 

children aged 5 to < 18 years who have been diagnosed with SLE by a pediatric allergy and immunology 

consultant. Parents who approved of their children to follow the research procedure and examination, 

signed the informed consent form. Exclusion criterias were patients with thalassemia, hereditary 

hemochromatosis, hepatitis, hepatocellular carcinoma (HCC), and non-alcoholic fatty liver disease 

(NAFLD). 

 

2.1 Study population and sampling 

The subjects was selected by consecutive sampling until the number of samples was met. Informed consent 

to patients and parents about the procedure, objectives, risks, and complications are taken. History and 

physical examination of the subjects was taken. The selected research sample met the inclusion and 

exclusion criteria. 10 ml of blood samples was taken in veins. Blood was examined in the laboratory and 

then a complete blood count was performed using the SysmexTM device. Examination of kidney function and 

complement (C3 or C4) using the ArchitechTM tool, Anti-ds-DNA and ANA test examination by using the 

ChemwellTM device. The serum ferritin was examinatted by using the ArchitechTM or CobasTM E 411 tool. 

Urinalysis examination of the middle portion urine and accommodated into a sterile container as much as 

10 ml and examined in the laboratory by using a CobasTM U 411 or SysmexTM UX 2000 device to assessed 

urinary cast and urine protein. 

https://www.azerbaijanmedicaljournal.com/


ISSN: 0005-2523 

Volume 62, Issue 08, October, 2022 

  

3653 
 

Disease activity of SLE was measured by using SLEDAI score from the anamnesis, phisycal examinations 

and labotratory results [2]. The interpretations are SLEDAI score 0–5: no activity or mild activity, SLEDAI 

score 6–10: moderate activity, SLEDAI score >10: high activity and very high activity. Interpretation of 

normal values for serum ferritin < 1000 mcg/L and hyperferritin 1000 mcg/L.  

 

2.2 Statistical Analysis 

The data was processing by univariate and bivariate analysis. Univariate analysis was used to determine the 

distribution of the data. Categorical data is presented by displaying frequency and percentage values. The 

data with normally distributed was presented in mean and standard deviation [12]. Bivariate analysis was 

used to assess the correlation between serum ferritin level and disease activity of SLE using the SLEDAI 

score in children. This study also used the Fisher Exact test to assess the prevalence ratio of elevated serum 

ferritin level based on disease activity. The correlation of serum ferritin level and disease activity was 

analyzed by Spearman correlation test with 95% confidence interval and p<0.05 which was considered 

significant [13]. 

 

2.3 Ethical approval 

This research was approved by the Ethics and Health Commissions of the Faculty of Medicine, Universitas 

Sumatera Utara (568/KEPK/USU/2022) and Haji Adam Malik Hospital, Medan (LB.02.03/XV/ 

2.3.2//4038/2021) 

 

3. Results 

 

3.1 Demographics and characteristics 

There was a total of 30 children who suffered SLE in the period between January to July 2022 that met the 

inclusion criteria. Table 1 displays the demographics and characteristics of the subjects. The subjects were 

predominately affected female, which was 24 (80%) compared to male 6 (20%). The mean age of SLE in 

this study was 14.77 years with the youngest being 8 years old and the oldest being 17 years old. The 

SLEDAI score shows the average value is 14.73 (SD = 5.14), with high/very high activity 80% and 

moderate activity 20%. The results of this study also showed that the mean serum ferritin level was 2308.27 

(SD 3843.36), with levels <1000 mcg/L 43.3% and 1000 mcg/L 56.7%. 

 

Table 1. Demographic characteristics of subjects 

Characteristics n =30 

Gender, n (%)  

   Female 6 (20) 
   Male 24 (80) 

Age, year 

   Mean (SD) 

 

14,77 (2,22) 

SLEDAI score 

   Mean (SD) 

 

14,73 (5,14) 

   Moderate activity, n (%)     6 (20) 

   High/very high activity 24 (80) 

Feritin, mcg/L 

   Mean (SD) 

 

2308,27(3843,36) 

   <1000 mcg/L, n (%)     

   ≥ 1000 mcg/L  

13 (43,33) 

17 (56,66) 

 

3.2 Organ involvement and serum ferritin 

The results of data analysis regarding organ involvement in children with SLE were dominated by the 

musculoskeletal system around 73%, followed by hematological abnormality and serositis 56%. The 
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involvement of the kidneys and central nervous system is dominated by pediatric SLE patients who have 

serum ferritin level 1000 mcg/L. The data above can be seen in table 2. 

 

Table 2. Clinical manifestation in SLE based on serum ferritin level 

Clinical Manifestations n (%) 
Ferritin Levels 

< 1000 mcg/L  1000 mcg/L 

Renal manifestation 9(30) - 9 

Neurological involvement 2(6) - 2 

Mucocutaneus manifestations 11(36) 1 10 
Hematological abnormality 17(56) 8 9 

Arthritis 22(73) 10 12 

Serositis 17 (56) 9 8 

 

3.3 Correlation of serum ferritin and disease activity based on SLEDAI score 

The correlation between serum ferritin and disease activity of SLE (SLEDAI Score) in children at H. Adam 

Malik Medan Hospital can be seen in table 3. The results of the study showed that 17 (56.6%) children with 

ferritin levels 1000 mcg/L had high/very high activity disease. The results of this study was using the 

Fisher's Exact test that showed there was correlation between high level of serum ferritin and disease 

activity of SLE in children (p = 0.003). The prevalence ratio (PR) was about 1.857, which means that 

children with serum ferritin level 1000 mcg/L will tend to be at risk of elevated disease activity about 1.857 

higher than children with serum ferritin level less than 1000 mcg/L. 

 

Table 3. The association of serum ferritin level based on disease activity of SLE based on SLEDAI score 

and prevalence ratio in children at H. Adam Malik Medan Hospital 

Feritin 

SLEDAI Score 

p 

RP 

High/very 

high activity 

n(%) 

moderate 

activity 

n(%) 

no activity 

95% IK 

   ≥ 1000 mcg/L 17 (56,6) 0 
- 

0,003* 1,857 

   < 1000 mcg/L 7 (53,8) 6 (46,2)  1,123 – 3,072 

*Fischer’s Exact 

 

A significant correlation was found between serum ferritin with SLEDAI score (r = 0.815, p < 0.001) based 

on Spearman correlation test. It showed that there was a very strong correlation between serum ferritin and 

SLEDAI score can be seen in table 4. 

 

Table 4. The correlation of serum ferritin level based on disease activity of SLE based on SLEDAI score in 

children at H. Adam Malik Medan Hospital 

 Troponin I 

 r p 

Feritin 0,892  <0,001* 

 

There was a positive linear correlation between serum ferritin level and SLEDAI score. its means that 

increasing of serum ferritin level will be followed by increasing of SLEDAI score (graph 1) 
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Figure 1. Scatterplot graph of linear correlation between serum ferritin level and SLEDAI score 

 

4. Discussion 

The clinical and laboratory parameters of 30 children with SLE were reviewed. The subjects predominately 

female (80%) with female-to-male ratio of 4:1. Subjects’ mean age was 14.77 (SD 2,22). In our study the 

mean age and gender distribution was similar to other studies [14], [15]. The high incidence in females in 

puberty age because of it’s influenced by the level of the hormone estrogen. The hormone estrogen has a 

hydroxylation pattern of estrone which plays a role in the formation of 16 alpha-hydrosterone, this 

compound has the ability to bind to erythrocytes and lymphocytes that affect T cells [15]. Estrogen works 

through the estrogen receptor (ER) which functions to increase the expression of calcineurin which is a 

protein phosphatase in calcium and calmodulin which can affect the dephosphorylation of T cells (Nuclear 

Factor of Activated Tcells / NFAT). NFAT increases the process of cell transcription by increasing IL-2 and 

CD40 so that it affects T cells that stimulate B cell activation to form autoantibodies and cause tissue 

inflammation [16]. 

 

Ferritin is an acute phase protein that increases in inflammatory processes and autoimmune disorders [9]. 

The increase in serum ferritin levels in this study was 56.7% with a mean of 2308.27 mcg/L also showed 

high/very high activity disease with a mean of 14.77. These results are also in accordance with the study by 

[17] that of 60 SLE patients around 61.7% had elevated serum ferritin levels. The increase in serum ferritin 

levels in SLE correlates with an increase in IL-6 and IFN-. This cytokine has a role in ferritin expression 

and translation [14]. The inflammatory cytokines that abberant activation of autoreactive T and B cells 

leading to pathogenic autoantibody production and result the end organ [15]. 

 

The most common manifestation of organ involvement in this study was musculoscletal system, followed 

by hematological disorder and serositis. One study from Hasan Sadikin Hospital in Indonesia also showed 

that the same result. The involvement of the musculoskeletal system in SLE can be an early detection and 

monitoring response to therapy [18]. Arthritis is the most common of clinical manifestation in SLE. We 

found the same result in our centre. The pathogenesis of arthritis in SLE caused by immune response that 

was contributing both to tissue via release the cytokines inflammatory in musculoscletal system [19]. 
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The hematological abnormality in SLE is also one that dominates in this study, namely 56%. Anemia, 

leukopenia, thrombocytopenia are clinical manifestations in this study. The same results were shown in 

Saudi Arabia observational where the organs most involved were the hematological system [20], [21]. 

Anemia in SLE can include anemia of chronic disease (ACD), iron deficiency anemia (IDA), autoimmune 

hemolytic anemia (AIHA), and anemia due to renal insufficiency [20]. Anemia of chronic disease can 

caused by IL-6 can produce hepcidin in hepar that can inhibit ferroportin 1. It make inhibit absorption of fe 

in duodenum and decrease fe in vascular system. But the store of fe in the body is high so ferritin is higher 

in this condition [22]. Anemia in SLE also caused by the decreased of erythropoietin because of the affect 

of the higher of cytokine proinflammation production in lupus erythematosus. Anemia of deficiency Fe in 

SLE caused by decreased of the glomerulus fuction that make loss of fe and increased of IRE-IRP syntesis 

that increased of H Ferritin [23]. Leukopenia can occur due to a decrease in the number of complement CD 

55 and CD 59 and an increase in IFN- which results in cell lysis [24]. Thrombocytopenia occurs due to the 

presence of antiphospholipid autoantibodies, where these antibodies attack thrombopoietin [25]. 

 

The SLEDAI score in this study was 14.73 that indicating high/very high activity. Several studies have also 

shown the same results. The study in Saudi Arabia showed 56.3% of pediatric SLE patients with an 

SLEDAI score  6 [20]. The study by [26] also showed an average child SLEDAI score was 16.8 [18]. The 

high disease activity of pediatric SLE is influenced by the high activity of INF in children. These 

cytokines cause cell apoptosis which can exacerbate tissue inflammation. In addition, genetic risk factors 

also play a role in causing high disease activity of SLE in children. 

 

In this study, an increasing of serum ferritin level 1000 mcg/L was demonstrated in all study demonstrated 

the involvement of the kidneys and CNS, especially in severe SLE especially in children. The high of serum 

ferritin in kidney involvement caused by inflammatory cytokines such as IL-10, IL-6, IL-1, TNF and 

INF that made dysregulating of Fe hemostasis and influenced the translation of ferritin [23]. The high 

disease activity of SLE have high morbidity and mortality in children [14]. There is a positive correlation 

between serum ferritin levels and SLE disease activity which is calculated based on the SLEDAI score. It’s 

means that increasing of serum ferritin level is followed by an increase in the SLEDAI score. There were 

also a significant correlation between serum ferritin levels and disease activity in SLE with p value < 0.001, 

r= 0.815. Several other studies also showed the same results. Research conducted by [28] showed a 

significant correlation between ferritin levels with disease activity (ECLAM score) and also SLEDAI score. 

[29] also found that increasing serum ferritin in disease activity of SLE with moderate to high activity. 

 

SLE is characterized by exacerbations and remissions of the disease. Inflammatory processes can cause 

damage and dysfunction of organ that can increase morbidity and mortality in children which has an impact 

on the quality of life in the future [30]. SLE have short-term and long-term effects. Providing adequate 

therapy can reduce the level of organ damage. The evaluation of therapy is required because it can affect the 

patient's prognosis in the future [31]. This study can be a suggestion for us to consider ferritin as an 

inflammatory marker for evaluating the success of therapy in children with SLE, especially for doctors who 

work in places with limited laboratory facilities. However, this study still has limitations in the absence of 

an assessment of the length of time patients were diagnosed, and treatment in patients which can also affect 

the level of damage in children with SLE. 

 

5. Conclusion 

There were significant correlation between serum ferritin and disease activity of SLE in children based on 

the SLEDAI score. There were positive correlation between serum ferritin and disease activity of SLE. It 

means that increasing of serum ferritin is followed by elevating disease activity of SLE based on SLEDAI 
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score. 
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