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Systemic lupus erythematosus is a chronic systemic connective tissue disease of unknown etiology, which is often
accompanied by multiorgan involvement with the development of complications. Given the heterogeneity of the clinical picture,
the high probability of developing serological abnormalities, establishing the diagnosis is a multidisciplinary problem. The low
rates of morbidity and prevalence of this disease in Ukraine, compared to the global rates, indicate insufficient and untimely
detection of systemic lupus erythematosus in patients. The purpose of the study was to analyze information on the features of
systemic lupus erythematosus diagnosis, diagnostic criteria to develop further prospects for developing an algorithm for its
diagnosis. On the basis of literary data, the article presents modern concepts of etiology and pathogenesis, clinical manifestations
of systemic lupus erythematosus, highlights the main difficulties in diagnosis. The article presents a brief analysis of systemic
lupus erythematosus study history, an overview of modern possibilities of its laboratory diagnosis, and clinical criteria for
establishing a diagnosis, which will allow doctors to establish a timely diagnosis and prescribe adequate therapy, thereby improving
the detection rates of systemic lupus erythematosus and increasing the quality and life expectancy of patients.

Key words: systemic lupus erythematosus, juvenile systemic lupus erythematosus, lupus nephritis, antinuclear
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B.B. Tanam
MNPOBJEMMU JIATHOCTUKHU CUCTEMHOI'O YEPBOHOI'O BOBYUAKA

CucTeMHH YEpBOHHMH BOBYAK — XPOHIYHE CHCTEMHE 3aXBOPIOBAHHS CIIOJTYYHOI TKAHWHH JOCTEMEHHO HEBiIOMOL
eTioNorii, SIKe YacTO CYNPOBOIKYETHCS MOJNIOPraHHUMH YPAKCHHSAMHU 3 PO3BHUTKOM YCKJIAJHEHb. YPaXOBYIOUH I'€TCPOrCHHICTh
KITHIYHOT KapTHHH, BENUKY HMOBIPHICTH PpO3BHTKY CEPOJIOTIYHMX AHOMAaJiii BCTAHOBJIEHHS [iarHO3y CTaHOBUTH
MYJIBTHIUCIHIUIIHAPHY Npo6ieMy. Hu3bki NMOKa3HUKM 3aXBOPIOBAHOCTI Ta NOMIMPEHOCTI Ii€i Hexyrn B YKpaiHi, HOpPIBHSHO 3
CBITOBHMMH, BKa3yIOTh HA HEJJOCTATHE i HECBOEYACHE BHUSBIICHHS CHCTEMHOTO YepBOHOTO BOBYAKa y XBOpPHX. MeTolo naHoi poboti
OyJio TpoaHanizyBaTH BiJIOMOCTI IIO0 OCOOJIMBOCTEH IIarHOCTHKH CHUCTEMHOIO YEpBOHOTO BOBYAKA, KPUTEPil BCTAHOBJICHHS
JiarHo3y AJIsl HalpalloBaHHS ITOJAJbIINX ITEPCIIEKTHB PO3pOOKH alropuTMy Horo niarnoctuku. Ha mincraBi JliTepaTypHUX JaHUX
y CTaTTi HaBeAEHI CydyacHi YSBICHHs IOAO €TiONOril Ta maroreHesy, KIiHIYHUX MPOSBIB CHCTEMHOIO YEPBOHOIO BOBYAKa,
BHUCBITJICHI OCHOBHI TpyHOLII B AiarHoctuii. [IpencraBneHuii B cTarTi KOPOTKUI aHAIi3 iCTOPIT BUBYCHHS CHCTEMHOIO Y€PBOHOTO
BOBYAKa, OIVIAJA CYYacHMX MOMJIMBOCTEH HOro 1a0opaTopHOI AIarHOCTMKH, KIIHIYHUX KpPHUTEPiiB yCTAHOBIEHHS MAiarHO3y
JIO3BOJIATH JIIKapsIM CBOEYACHO BCTAHOBUTH AIarHO3 Ta NMPU3HAYUTH aJCKBATHY TEPAIliIO i, THM CaAMHM, ITOKPAIIUTH TOKA3HUKH
BUSIBIICHHS CHCTEMHOTO YE€PBOHOTO BOBYAKA Ta IiIBUIIUTHU SIKICTh i TPHBAJICTh KUTTS MAIIEHTIB.

KonrouoBi ciioBa: cucreMHUI 4epBOHUWH BOBYAaK, IOBEHITBHMH CHCTEMHHUII YEpPBOHMI BOBYAK, BOBYAKOBHH He(pUT,
aHTHHYKJICApHI aHTUTINIA, aHTUTIA 10 ABochipansHoi JJHK, Hedpobiomncis.

The study is a fragment of the research project “Justification of the use of traditional and non-traditional methods of
prevention and rehabilitation therapy in patients with cardiovascular pathology with high cardiovascular risk”, state registration
No. 0124U000095.

Systemic lupus erythematosus is a chronic autoimmune relapsing-remitting CSCTD of unknown
etiology, which develops under the influence of numerous endogenous and exogenous factors against the
background of genetic predisposition [22]. According to many authors, the conditions that increase the
likelihood of SLE developing are: insolation, exposure to other electromagnetic waves, infections, in
particular, infection with the Epstein-Barr virus, smoking, obesity, sleep disorders and reproductive age in
women [5, 6].

The pathogenesis of SLE is not fully known. There are several pathophysiological mechanisms
that lead to impaired reactivity of the immune system, first of all — hyperactivation of B and T cells with
hyperproduction of autoantibodies (autoAB) to nuclear antigens (AG), loss of immunological tolerance
and defective clearance of apoptotic cells and/or immune complexes (IC) with their deposition in glomeruli,
tubules, basement membranes of peritubular and other capillaries of target organs with the development of
immunoinflammatory damage to internal organs and vessels [16, 26].

The incidence and prevalence of SLE depends on gender, age, race and ethnicity and vary
significantly in different regions of the Earth. Thus, in North America, SLE is diagnosed quite often (23.2
and 241 cases per 100,000 people per year, respectively), in different states of the USA, the incidence
ranges from 1.0 to 7.6 cases per 100,000 population per year, and the prevalence ranges from 53.3 to 149.5
(average — 81.1), in the UK these figures are 4.9 and 65.0, respectively [23]. Very low incidence and
prevalence rates have been recorded in Ukraine — from 0.3 to 0.7 cases per 100,000 people per year and —
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17.1, respectively, which is significantly lower than global figures [13] and indicates an insufficient level
of SLE detection. Publications in recent years demonstrate a trend of steady growth in the incidence of
SLE, especially in the post-COVID period [6, 26].

At the same time, there are reports of juvenile systemic lupus erythematosus (JSLE), which occurs
when symptoms of SLE appear in people under 18 years of age. Among patients with SLE, they account
for 15-20 %. The incidence of JSLE is variable and is 0.36-2.5 per 100,000, and the prevalence is 1.89—
34.1 per 100,000 population, respectively [1].

It is reported that in all age and ethnic groups, SLE is more common in women (from 5 to 15:1) [5,
11]. Currently, 3.4 million cases of SLE have been registered in the world, of which 90 % are women [2].
It is noteworthy that the peak incidence in women falls on the age of 15 to 44 years, while in men SLE
usually manifests later [9]. The peak age of onset of symptoms of JSLE is 12.6 years, mainly girls are
affected, in the ratio: 4.7-5.6:1.0, however, the gender predominance of females among children is less
pronounced compared to adults. Thus, by the age of 5, JSLE occurs in approximately the same ratio in boys
and girls. It is noteworthy that the frequency of arthritis, nephritis, neurological manifestations in JSLE is
negatively correlated with the age at the onset of the disease [1]. In addition, there are gender differences
in the course of SLE [23]. Thus, women more often develop dermatitis, arthritis and lesions of the central
nervous system (CNS), while men develop kidney damage [2].

Systemic lupus erythematosus is a clinically heterogeneous disease that has several phenotypes
with different clinical manifestations: from mucocutaneous [13] to multiorgan [4, 5, 9, 16, 22, 33] with the
development of typical [15, 18, 19, 30, 34] and unpredictable complications [36].

For JSLE, kidney and central nervous system involvement with the development of various
neuropsychiatric manifestations are typical: headache, psychosis, cognitive dysfunction, and
cerebrovascular disorders. Lupus nephritis occurs in 80 % of these patients. Under this condition, in 19 %
it rapidly progresses to end-stage renal failure. Other manifestations of JSLE are: hematological disorders
(hemolytic anemia, lymphopenia and thrombocytopenia), skin and mucous membrane lesions (cheekbone
rash, photosensitivity, oral mucosal ulcers, skin vasculitis), gastrointestinal tract (hepatosplenomegaly,
autoimmune hepatitis, pancreatitis, serositis, esophageal motility disorders and nonspecific abdominal
pain), joints. It is noteworthy that the frequency of nephritis, neurological manifestations, arthritis in JSLE
is negatively correlated with age at disease onset [1].

In recent years, the diagnosis of the disease is clinical and based on the definition of the
classification criteria of the American College of Rheumatology and the European League Against
Rheumatism (EULAR/ACR) 2019 and/or on the basis of the classification criteria for lupus nephritis (LN)
of the International Society of Nephrology/Renal Pathology Society (ISN/RPS) 2003 [8, 25]. However, the
multiorganism of the clinical picture, the high probability of the development of serological abnormalities
is a multidisciplinary problem at the time of diagnosis [12].

Despite the optimization of specific medical care for patients with SLE, they still have a very high
risk of progressive organ damage, the development of complications, which leads to disability and
mortality of these patients [27].

Timely diagnosis and adequate pathogenetic therapy (PGT) can reduce the activity of immune
damage to organs, and thereby reduce the risk of complications and increase the quality and duration of
life of patients [5, 33], which makes it urgent to highlight the problem of SLE diagnosis.

The purpose of the study was to analyze information on the features of the clinical course of
systemic lupus erythematosus, diagnostic criteria for developing an algorithm for its diagnosis.

Materials and methods. Based on a review of the medical literature, analysis of articles obtained
from a search of the PubMed, SCOPUS, Web of Science, MedScape databases for the period from 2020 to
2024, using a combination of terms: “systemic lupus erythematosus, juvenile lupus erythematosus, lupus
nephritis, antinuclear antibodies, antibodies to double-stranded DNA, nephrobiopsy”, 38 sources with
documented cases of SLE were selected, of which 23 were published in English.

Results of the study and their discussion. The heterogeneity of clinical manifestations and course
of SLE causes difficulties in developing diagnostic criteria. The problem of diagnosing SLE is one of the
multidisciplinary problems, taking into account its comorbid, often complicated course.

The study of SLE clinical manifestations began with the research of the French dermatologist
Cazenave Pierre-Louis as early as 1851. Systemic lupus erythematosus was initially considered a skin
disease. In 1872, the Austrian doctor Gebra Ferdinand Ritter divided this disease into cutaneous and
systemic forms, and in 1878 he first called the lupus rash on the nose and cheeks a “butterfly”. According
to the German doctor Paul Gottlieb Werlhof, in 1878, thrombocytopenic purpura was found in patients
with SLE. Data from the Canadian physician William Osler, 1894, also indicated kidney damage in these
patients. In addition, he noted that damage to the joints, muscles, and internal organs in this disease is
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possible without skin manifestations. In 1904, the German dermatovenereologist Josef Jadasson first
used an immunological approach to diagnose SLE. In 1924, the American doctors E. Liebman and B.
Sachs described endocarditis as a manifestation of SLE. Since 1948, thanks to the work of American
doctors Malcolm Hargreaves and Mac Cullen, the diagnosis of SLE has been based on the determination
of LE cells (from “Lupus Erythematosus”), which they found in bone marrow aspirates. Then they were
found in peripheral blood, synovial and cerebrospinal fluid, pleural and pericardial exudates of patients
with SLE [14].

In 1976, L.LE. Tareeva developed a clinical classification of lupus nephritis (LN) based on the
identified histological changes in renal tissue in NB [33]. The diagnostic criteria for SLE were first
proposed in 1971 by the American College of Rheumatology. In 1982, the European League Against
Rheumatism (EULAR) developed the first classification approaches for the diagnosis of SLE. Since then,
the criteria for the diagnosis of SLE have been continuously improved. In 1997, the American College of
Rheumatology (ACR) updated these criteria. Since 2003, the diagnosis of SLE has also been verified based
on the ISN/RPS criteria for LN. According to this classification, 6 morphological classes of LN are
distinguished, which serve not only as markers of LN, but also as necessary for predicting the course of the
disease and a differential approach to the tactics of PGT. In 2012, the international cooperation of clinics
for systemic lupus erythematosus — Systemic Lupus International Collaborating Clinics (SLICC) proposed
new diagnostic criteria, according to which patients must meet at least four criteria, including one clinical
and one immunological: an increased level of antinuclear antibodies (ANA) or — NB results confirming the
presence of LN. They allow classifying patients with LN based on nephrobiopsy data in the presence of
elevated ANA titer or ANA dsDNA levels in the absence of other clinical criteria. These are the criteria
currently recommended for verifying the diagnosis in the population of patients with JSLE. In 2019,
EULAR/ACR proposed updated clinical criteria that are superior in sensitivity and specificity to those of
previous years [8, 25]. The entry criterion is the determination of the ANA titer on cells of the transplanted
human laryngeal adenocarcinoma epithelioid line HEp-2 by indirect immunofluorescence [8, 25]. This
method is recommended by leading experts, including European (EASI group, 2010) and American expert
groups (ACR ANA Taskforce, 2008) as the gold standard, since it allows the detection of nuclear
autoantibodies to nucleic acids (dsDNA, ssDNA, RNA), ribonucleoproteins, as well as to most
conformational and insoluble antigens already at the onset of the disease [2].

These classification criteria include clinical and immunological domains. The clinical domains
include: constitutional (fever >38.3 °C), hematological (leukopenia, thrombocytopenia, autoimmune
hemolysis), neuropsychiatric, mucocutaneous (non-scarring alopecia, oral ulcers, acute, active skin
lesions, subacute cutaneous lupus or chronic cutaneous lupus), serous (pleural or pericardial effusion,
acute pericarditis), renal (proteinuria >0.5 g/24 h, LN morphological classes according to results of NB.
Classification of SLE based on the EULAR/ACR 2019 criteria requires one clinical criterion and >10
points from additional criteria. Under this condition, only one criterion with the highest score in each
domain is counted [18]. Although the diagnosis of SLE remains clinical, it requires mandatory laboratory
confirmation by increasing the titer of ANA and the levels of highly specific biomarkers — anti-double-
stranded deoxyribonucleic acid (anti-dsDNA) and/or Smith antigen (anti-Sm), decreased complement
levels (C3 and/or C4). In addition, the list of immunological domains of these criteria includes
determination of the level of antiphospholipid (APS) antibodies, anti-beta-2-glycoprotein (IgG) (Anti-
B2GP1) and lupus anticoagulant (LA) [27, 34]. If the latter is exceeded, the risk of developing arterial
and venous thrombosis increases to 60—70 % [15, 34]. Along with them, the frequency of adverse
pregnancy outcomes also increases [31]. It should be noted that the level of anti-dsDNA correlates with
disease activity and increases several months before relapse of SLE on the background of decreased
complement indices [32]. At the same time, it is reported that there is a possibility of the development
an overlap syndrome between SLE and antineutrophil cytoplasmic (ANCA)-associated systemic
vasculitis (SV), which potentiate each other, worsening the prognosis of the disease. Under these
conditions, it is advisable to include in the examination plan the determination of ANCA to
myeloperoxidase and to proteinase-3 [19, 20].

According to many researchers, the clinical symptoms of SLE do not always occur simultaneously
and can develop at any stage of the disease. In the debut of SLE, nonspecific general symptoms usually
prevail. Fever, fatigue and arthralgia are the most frequent manifestations [11, 12]. Many researchers report
the manifestation of SLE with aplastic anemia [10, 36]. In addition, cases of the debut of SLE with isolated
kidney damage [30, 35] are described in the scientific literature, in 60—80 % of patients LN and
nephropathy associated with antiphospholipid syndrome (APS) [34] — thrombotic microangiopathy are
detected already in the early stages of the disease [15]. Many of them develop secondary arterial
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hypertension [21] and chronic kidney disease, leading to renal failure [18, 38]. Currently, 28 types of skin
manifestations of SLE are known, which can occur at different stages of the disease. They are divided into
specific and non-specific [3, 13], which occur in other diseases and require careful differentiation from
“mimics” [12]. M.B Jus et al. report the development of an extremely rare case of soft tissue calcification
in patients with SLE [3]. W Gilcrease et al. indicate the development of polymorbidity in SLE [22]. Thus,
SLE is characterized by the development of interstitial lung disease, aspiration pneumonia [24],
gastrointestinal pathology [16], cognitive impairment and symptoms of CNS damage [9, 14],
atherosclerosis and symptoms of cardiovascular system damage [21]. V.M. Zhdan and co-authors in their
study showed that 24 % of SLE patients have insulin resistance in the absence of diabetes mellitus (DM)
[4]. This confirms the heterogeneity of clinical symptoms and the complexity of SLE diagnosis. SLE is
suspected when clinical manifestations from two or more body systems are present and have no clear
explanation [12, 31].

An elevated ANA titer is a hallmark laboratory sign of SLE and should be investigated first. A
positive ANA test with a titer >1:80 on HEp-2 cells and/or antinuclear factor (ANF) are the main
screening indicators for the diagnosis of SLE [17]. Although they are specific in only 20% of cases,
positive results are noted in more than 97 % of SLE cases. L.N.Efremenkova and co-authors note that an
increase in ANA titer can be observed from several months to several years before the clinical
manifestation of SLE [6]. At the same time, in addition to SLE, they can be increased in other CSCSD,
SV, autoimmune hepatitis and thyroiditis, diabetes, viral infections, and also in a significant part of
healthy people, due to low specificity [7, 19, 20, 28, 37]. The diagnosis is verified by the presence of
true, nuclear ANAs to DNA. They are divided into two main types: antibodies that react with double-
stranded (native) DNA (a-DNAn, dsDNA) and antibodies that react with single-stranded (a-ssDNA).
Antibodies to DNA are a serological marker of SLE. Antibodies to dsSDNA are more specific for the
diagnosis of SLE than antibodies to a-ssDNA, which are found in the serum of patients with other
rheumatoid diseases and have no significant diagnostic value [1, 27]. In addition, there are reports of
cases when several years before the appearance of clinical manifestations of SLE in patients, serological
abnormalities can be detected. That is, an increase in specific for SLE immunological indicators on the
background of clinical signs that do not meet the established criteria for the disease. This phenomenon
is described in the professional medical literature as preclinical lupus [17, 33]. Under these conditions,
elevated ANA levels are detected 10 years before diagnosis verification in 47 % of patients with SLE,
anti-dsDNA antibodies are detected in 55 % of cases 2.5 years before SLE manifestation, anti-Sm
antibodies are detected in less than 30 % of patients with SLE several months before its diagnosis and
are always associated with anti-histone antibodies (aRNP), APS antibodies are detected in 18 % of
patients, on average, 3 years before the appearance of specific signs of SLE [17, 30]. In addition, for the
diagnosis of SLE, assessment of the inflammatory activity of the disease, the effectiveness of PGT and
the prognosis of the disease, generally accepted clinical, biochemical, and coagulological methods of
blood testing, general urinalysis, determination of the ratio of albumin and creatinine in the urine, acute
phase blood parameters, Wasserman reaction, assessment of proteinogram, daily proteinuria, screening
for concomitant diseases and comorbidities is carried out, and the glomerular filtration rate is calculated
using the online CKD-EPI calculator [29].

Thus, when SLE is suspected, laboratory tests can confirm or refute the diagnosis. Initially, it is
recommended to perform a screening laboratory test for ANA titer and screening laboratory tests: ESR.
Complete blood count, biochemical blood test, complete urine test.

Blood test results in the presence of SLE may reveal cytopenia (thrombocytopenia (<100x10%/L)
and/or leukopenia (<4x10°/L), lymphopenia), signs of autoimmune hemolysis (positive Coombs test,
hemolytic anemia, reticulocytosis, decreased haptoglobin levels, increased indirect bilirubin, lactate
dehydrogenase) [38].

In case of positive screening (especially in case of positive ANA), further differentiation of ANA
is determined (anti-Sm, -Ro/SSA, -La/SSB, -UIRNP, dsDNA antibodies, levels of C3, C4 complement
components, antiphospholipid antibodies, lupus anticoagulant, eGFR, daily protein excretion (if proteinuria
is detected in a general urine analysis), albumin/creatinine ratio in one urine sample; urine examination for
dysmorphic erythrocytes in the sediment [32]. It is noteworthy that the presence of antibodies to dsDNA is
a mandatory diagnostic criterion for SLE. The recommended frequency of their determination is 1 time in
3 months.

Further laboratory and instrumental studies should be performed depending on clinical symptoms.
Other laboratory biomarkers (cytokines, endothelial activation markers, immunoglobulins, IC,
cryoglobulins, lymphocyte subpopulations, genetic markers, bone and cartilage metabolism indicators,
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apoptosis markers, etc.) have less clinical significance compared to acute phase inflammation and
autoantibodies and can be used to monitor disease activity and response to treatment [32].

Conclusions

1. The diagnosis of systemic lupus erythematosus is clinical, but requires laboratory confirmation.

2. SLE is suspected when clinical manifestations from two or more body systems are present and
have no clear explanation.

3. A positive test for antinuclear antibodies in a titer >1:80 on HEp-2 cells and/or antinuclear factor
are the main screening indicators for establishing the diagnosis of systemic lupus erythematosus.

4. The presence of antibodies to double-stranded DNA is a mandatory diagnostic criterion for
systemic lupus erythematosus and correlates with disease activity.

5. The combined use of ELISA methods and the detection of ANF on HEp2 cell lines by indirect
immunofluorescence, as well as the determination of antibodies to double-stranded DNA and complement
levels (C3, C4 or CH50), allow to avoid false-negative test results in systemic lupus erythematosus.

6. The simultaneous use of the 2012 SLICC and 2019 EULAR/ACR criteria minimizes diagnostic
errors.

7. The gold standard for detecting lupus nephritis and verifying systemic lupus erythematosus is
nephrobiopsy.

8. Determination of antineutrophil cytoplasmic antibodies to myeloperoxidase and proteinase-3
will help to exclude overlap syndrome with ANCA-associated systemic vasculitides.

9. Elevated levels of antiphospholipid antibodies in the setting of lupus nephritis indicate
nephropathy associated with antiphospholipid syndrome and a high risk of developing thrombotic
complications and pregnancy pathology.

Prospects for further research include identifying an optimal combination of methods for
examining patients with suspected SLE to develop an algorithm for its diagnosis, thereby establishing a
timely diagnosis.
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