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ABSTRACT  

Systemic Lupus Erythematosus (SLE) is a complex, chronic autoimmune disease characterized by widespread 

inflammation and tissue damage across multiple organ systems. This paper aims to review the SLE pathogenesis, 

prevalence, diagnosis, classification criteria, management, challenges, and future directions. Scientific literature 

pertaining to SLE was analyzed through comprehensive searches in specialized academic resources, including 

PubMed and Google Scholar. This review explores the multifaceted nature of SLE, pathogenesis, which involves a 

complex interplay of genetic, environmental, and immunological factors leading to the loss of self-tolerance and 

autoantibody production. The epidemiology section highlights the varying incidence and prevalence of SLE globally. 

We review current diagnostic approaches, including clinical evaluation and laboratory tests, which are crucial for 

early and accurate diagnosis. The classification criteria, as outlined by established guidelines, are discussed to provide 

insight into the diagnostic framework used to identify and categorize SLE. SLE management is briefly addressed, 

including issues related to disease heterogeneity. Finally, we explore future directions in SLE research, focusing on 

emerging therapies. Despite advancements, the management of SLE remains challenging, necessitating ongoing 

research efforts to improve diagnostic precision, therapeutic efficacy, and patient outcomes. 
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ورق  إلى ةناجت   ذئب   الما ية    الزي يهي  رض ةنا ة  يتض مامض ةعةد ةتم ز ياا ع بيلاي يا ناا    ل ال ن ية نمر  اظمة    ز   تبن ةم ا   ةتذ    ي  ةات ز    مي ز  رذ  الال  

مر ل اظ ب يم الترا   الااترم  بانا ةة  ببيم ةنا الذئب  الماية   الزييهي  نامار  ير  نمر  م ا  ر نةتيي ن الاا      ناح ار  نالامزييم ناممزيريم الاة  امبر    م  م

  ية  افر    رذا اما  اتناا  Google Scholarن  PubMedالذئب  الماية   الزييهي  ةد خلال تار يم بمث ش  يةر   ض الاوار  اظدي يا   الااما  ا   ف باي  ض مل  

نوي ترى مفيتل ةتمز ب د التواةل الوراث   نالب ئ   نالا يت   الاض مؤ ي إلى  النب ت  الااتز   اظنجر لانا الذئب  الماية   الزييهي ف نالاة    ببيم الان       ف نالاض م 

لزييهي  ترى ةة او  التيل     مزان ممال الذام نإمايج اظجة ي  الاذ ي   الذام    ية رس قة   تر  اظنبئ  الذ و  ترى الافينم  ض وزنت نامار ير ةنا الذئب  الماية   ا

ي  ض مل  الام    الة نيني نامخابيرام الاتار  ف نالاض متز ويا ا  لرار م ا الابفن نالزق ت  ما  ة يقر   ةتيي ن الاا    ف داي رو مة اتنا ة ير  الار م ا الميل  ف با

إ ار  ةنا الذئب    يا  م ينل  ةو     ض الابي   الاوج ي   الاتاول بييف لاو  ن م ن  ثيقب  لطاير الار م ا ض الاة امز  لامزيز نما    ةنا الذئب  الماية   الزييهي  

اف مة   افر     اممزيريم الاة   امبر    ض ةبميت الذئب  الماي ة   الزييهي ف ةل الاند ع ترى الماية   الزييهي  بإيزيهف باي  ض مل  المذ   ييي الااترم  بابييد الانا  ةخ ن 

ممزي يف ةاي ية ارع  بذل جيو  بمي   ةة اان  لامة  د  ق  الار م ا ن تيل   التلاج  التلاجيم ال يش ئ   نترى النم  ةد الامز ف م معال إ ار  الذئب  الماية   الزييهي  مر فل 
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INTRODUCTION 

Autoimmune diseases are various group of disorders 

result from the immune system failure to distinguish 

between self and non-self-antigens, leading to 

immune-mediated damage to healthy tissues. This 

dysregulated immune response can disturb any organ 

or system in the body reviewed recently in references 

[1–3]. The most common autoimmune diseases 

include: rheumatoid arthritis (RA), systemic lupus 

erythematosus (SLE), and type-1 diabetes mellitus 

(T1DM), as well as organ-specific autoimmune 

diseases like Hashimoto's thyroiditis and multiple 

sclerosis (MS) [1,2,4]. SLE is a chronic autoimmune 

disease characterized by dysregulation of the immune 

system, resulting in inflammation and tissue damage 

in multiple organs and tissues of the body [5]. 

Advances in diagnostic techniques, including the 

identification of novel biomarkers and imaging 

modalities, offer promise for earlier and more accurate 

diagnosis for suspected cases. In addition to that 

emerging therapies targeting specific pathways 

involved in SLE pathogenesis are being investigated, 

aiming to improve disease management and 

outcomes reviewed in references [6–9]. This paper 

aims to review SLE disease, including pathogenesis, 

epidemiology, classification criteria, diagnosis, and 

SLE management.  

 

Pathogenesis  

Recent insights into the pathogenesis of SLE continue 

to deepen our understanding of this complex 

autoimmune disease. While the exact cause of SLE 

remains elusive, research has identified several key 

factors contributing to its development and 

progression. The etiology of SLE is multifactorial, 

involving a complex interplay of genetic, 

environmental, hormonal, and immunological factors. 

While the exact cause remains incompletely 

understood, five key components may contribute to 

the development of SLE [10]. Genetic factors play a 

significant role in SLE susceptibility. Studies indicated 

several genetic variants that associated with risk of 

developing SLE. These genetic factors (these include 

genes related to the HLA region, cytokines, and 

interferon pathways) influence immune system 

regulation  response to environmental triggers, and 

the production of autoantibodies targeting self-

antigens [11–13]. On the other hand, various 

environmental factors can trigger or exacerbate SLE in 

genetically susceptible individuals. Common triggers 

for SLE disease include ultraviolet (UV) light 

exposure, certain medications (e.g., hydralazine, 

procainamide), or infections (e.g., Epstein-Barr virus - 

EBV), and hormonal changes (e.g., estrogen 

fluctuations) [14–16]. Also, hormonal factors, 

particularly estrogen, may contribute to the 

pathogenesis of SLE. Estrogen has 

immunomodulatory effects and can enhance B-cell 

activation, promote autoantibody production, and 

modulate T-cell function. Fluctuations in estrogen 

levels during puberty, pregnancy, and hormonal 

contraceptive use have been associated with SLE 

flares [17–20]. Dysregulated immune responses, 

including aberrant activation of B cells, T cells, and 

dendritic cells, as well as impaired clearance of 

apoptotic cells [15,21–24]. Epigenetic changes include 

DNA methylation, histone modifications, and 

microRNA dysregulation, contribute to the unusual 

gene expression in SLE [25]. These triggers may 

induce immune dysregulation, promote 

autoantibodies production, and contribute to tissue 

inflammation and damage [14]. 

Dysfunction in B cells, T cells subsets (particularly T 

regulatory cells and Th17), and dendritic cells [26], 

contribute to the inflammatory milieu in SLE 

[17,22,27–29]. A study reported the role of Neutrophil 

Extracellular Traps (NETosis) in SLE, NETosis, a 

process where neutrophils release DNA and proteins 

to form extracellular traps, has been implicated in SLE 

pathogenesis. Abnormal NET formation can trigger 

autoantibodies production and contribute to tissue 

damage in SLE [30]. Moreover, dysregulation of 

cytokine signaling pathways, particularly type I 

interferons (IFNs) and pro-inflammatory cytokines 

such as, interleukin-6 (IL-6) [31], and tumor necrosis 

factor-alpha (TNF-α) play critical role in SLE 
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pathogenesis [32,33]. Studies have highlighted the 

dysregulation of IFN signaling pathways and the 

presence of IFN gene signatures in SLE patients, 

underscoring their potential as therapeutic targets 

[21].  

Abnormal cytokine production contributes to 

immune activation, tissue damage, and the 

amplification of inflammatory responses [21]. Overall, 

understanding the multifaceted pathogenesis of SLE 

is crucial for developing targeted therapeutic 

strategies aimed at modulating immune 

dysregulation, reducing inflammation, and 

improving outcomes for individuals living with this 

chronic autoimmune disease. 

 

Epidemiology 

The epidemiology of SLE involves understanding the 

prevalence, incidence, demographic patterns, and 

associated risk factors of the disease across different 

populations [4]. SLE incidence varies significantly 

across different regions and populations. However, 

it's generally more prevalent in certain ethnic groups, 

particularly individuals of African, Asian, and 

Hispanic descent, compared to those of European 

descent [34,35]. North America, particularly the 

United States, has one of the highest reported 

incidence rates of SLE. Within the United States, there 

are also variations in incidence rates among different 

racial and ethnic groups, with higher rates observed 

among African American, Hispanic, and Native 

American populations compared to Caucasians [36–

38]. In Europe, SLE incidence rates tend to be lower 

compared to North America, but there are still 

variations among different ethnic groups within 

Europe. In Asia, SLE incidence rates vary widely 

across different ethnic groups. For example, studies 

have reported higher incidence rates in certain 

populations in China and Japan compared to others. 

Similarly, in Africa and Latin America, SLE incidence 

rates vary among different regions and ethnic groups 

[36–38].  

SLE tends to be more prevalent in regions closer to the 

equator, suggesting a potential role of environmental 

factors such as sunlight exposure and vitamin D levels 

in the development of the disease. SLE predominantly 

affects women, with a female to male ratio ranging 

from 9:1 to 15:1 at any age typically between ages 15 

to 45 years, see recent studies in references [35,39,40].  

Taken together, the epidemiology of SLE highlights its 

complex nature, influenced by genetic, 

environmental, and demographic factors. 

Understanding these aspects is crucial for effective 

management, prevention strategies, and advancing 

research efforts aimed at improving outcomes for 

individuals who affected by SLE disease. 

 

Diagnosis  

SLE diagnosis relies on symptoms, laboratory tests, 

and imaging tests. Diagnosis begins with a thorough 

clinical assessment for the patient, including a 

detailed medical history and physical examination 

[7,41,42].  

 

Classification criteria  

Classification criteria, such as the Systemic Lupus 

International Collaborating Clinics (SLICC) criteria or 

the American College of Rheumatology (ACR) 

criteria, are organizations for the diagnosis of SLE 

disease. The most widely used classification criteria 

for SLE are the ACR classification criteria, also known 

as the "Eleven criteria" as shown in table 1, which were 

updated in 2019 [43,44].  

 
Table 1. Classification criteria for SLE disease 

Criteria  Description  

Malar rash Butterfly-shaped rash over the 

cheeks 

Discoid rash Red, scaly patches that may scar 

Photosensitivity Skin rash in reaction to sunlight 

Oral ulcers Include sores in the mouth or nose 

Nonerosive 

arthritis 

Inflammation in two or more 

peripheral joints 

Pleuritis or 

pericarditis 

Inflammation of the lining around 

the lungs or heart 

Kidney 

disorder 

Persistent protein or cellular casts in 

urine 
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Neurologic 

disorder 

Seizures or psychosis without known 

cause 

Hematologic 

disorder 

Anemia, low white blood cell count, 

or low platelet count 

Immunologic 

disorder 

Positive results for anti-dsDNA or 

anti-Smith 

Antinuclear 

antibody 

Positive results for ANA in blood 

 

A patient is classified as having SLE disease if he/she 

meets at least 4 of these 11 criteria, including at least 

one clinical criterion and one immunologic criterion. 

These criteria are designed to distinguish SLE from 

other autoimmune or rheumatic diseases [43,44]. 

 

Laboratory tests  

First, anti-nuclear antibodies (ANA) testing is 

typically the first screening test for SLE. While ANA 

positivity is not specific to SLE and can be found in 

other conditions of autoimmune disease, a high level 

of ANA is often seen in patients with SLE [8,45]. 

Second, antibody double-stranded DNA (Anti-

dsDNA) are also highly specific for SLE and are 

associated with active disease and renal involvement 

[8]. Third, anti-Smith (Anti-Sm) are highly specific 

biomarker for SLE [8].  

Reduced levels of complement proteins, particularly 

complement; C3 and C4, are commonly seen in active 

SLE due to complement consumption [7,46]. 

Additional laboratory tests are also include complete 

blood count (CBC) to detect anemia and leukopenia 

and also urinalysis may be useful to detect proteinuria 

or cellular casts [47]. Also, circulating micro RNA 

(miRNAs) have emerged as potential biomarkers for 

diagnosing disease activity in SLE [48]. 

 

Imaging tests  

X-rays may be used to assess joint damage or organ 

involvement such as chest X-ray for pleuritis. Other 

imaging studies such as renal ultrasound or biopsy for 

evaluating lupus nephritis, and chest X-ray or 

computed tomography (CT) scan for assessing 

pulmonary involvement, may be performed based on 

clinical indications [7]. 

Differential diagnosis  

Previous studies reported that SLE can mimic other 

autoimmune diseases and infections [7,17]. 

Differential diagnosis may include, rheumatoid 

arthritis, sjögren's syndrome, dermatomyositis and 

viral infections. Diagnosis of SLE is often require 

specialists involving rheumatologists, dermatologists, 

nephrologists and other, depending on the organ 

systems involved. Accurate and timely diagnosis of 

SLE is essential for initiating appropriate treatment 

and preventing disease-related complications [7,17].   

 

Management  

Prevention of SLE is challenging due to its complex 

multifactorial etiology involving genetic, 

environmental, and hormonal factors. However, 

certain strategies may help reduce the risk of 

developing SLE or prevent flares in individuals 

already diagnosed with the condition [7,17,49]. 

Treatment of SLE typically involves medications 

aimed at controlling inflammation, suppressing the 

immune system, and managing symptoms. Common 

medications used are including biologic therapies, 

antimalarial drugs, nonsteroidal anti-inflammatory 

drugs (NSAIDs), corticosteroids, and 

immunosuppressants [22,41,42,50]. Taken together, 

effective management of SLE requires a 

multidisciplinary approach, individualized treatment 

plans, and ongoing collaboration between healthcare 

providers and patients to optimize outcomes and 

improve quality of life. 

 

Challenges and future directions 

SLE manifests with diverse clinical presentations 

(heterogeneity of disease) and disease courses, 

complicating diagnosis and treatment. In addition to 

that, there is a growing emphasis on identifying 

biomarkers and developing personalized treatment 

strategies based on individual genetic, immunologic, 

and environmental profiles. However, progress has 

been made with targeted biologic therapies (e.g., anti-

B cell therapies, interferon inhibitors), challenges 

remain in achieving sustained remission and 
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managing treatment-related risks. Continued research 

efforts aimed at unraveling the complexities of SLE 

pathogenesis, refining diagnostic methods, and 

developing targeted therapies hold promise for 

improving lives for individuals living with this 

chronic autoimmune disease particularly SLE disease. 
 

CONCLUSION  
SLE is a type of autoimmune disease characterized by 

dysregulated immune responses, inflammation, and 

tissue damage affecting function of multiple organs. 

Recent advancements in our understanding of SLE 

disease, pathogenesis, diagnosis, and management 

have provided insights into the genetic, 

environmental, hormonal, and immunological factors 

contributing to the disease. Effective management 

requires a multidisciplinary approach, personalized 

treatment plans, and ongoing collaboration between 

healthcare providers and patients. 
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