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SUMMARY

The main feature of systemic lupus erythematosus (SLE) is its heterogeneity, which mainly refers to
clinical presentation, the course of disease and prognosis, which can impact any organ and various
immunoserological tests. As a result, prompt iliness recognition and right diagnosis are extremely com-
plicated processes based on the most recent classification standards and the doctor’s clinical expertise
with specific patients.

In contrast, not all SLE patients are included when using classification criteria, which are based on a
definition of a homogenous group by the specified, restricted number of clinical and immunoserological
domains and for the purpose of conducting clinical or epidemiological investigations. Classification criteria
have evolved over the last 50 years in response to new understandings and advances. This process began
with the American College of Rheumatology (ACR) criteria in 1971 and continued through their updates
in 1982 and 1997, followed by Systemic Lupus International Collaborating Clinics 2012 and the European
League Against Rheumatism (EULAR)/ACR 2019. EULAR/ACR 2019 criteria have proven their high validity
(sensitivity and specificity) in numerous studies, as well as adequate diagnostic usefulness, defined by 24
items in 10 domains, with the fulfillment of the essential precondition of antinuclear antibody positivity.
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INTRODUCTION

Systemic lupus erythematosus (SLE) is charac-
terized with wide heterogeneity of clinical man-
ifestations and immunoserological findings and
is considered a multisystemic autoimmune dis-
ease with insufficiently elucidated etiopatho-
genesis, thought to be caused by a combination
of genetic, epigenetic, immune, hormonal and
environmental factors [1]. Presumably, it sig-
nifies a decline in immune tolerance to one’s
own antigens added with excessive B and T cell
activation, complement binding and cytokine
activation; these processes result in the forma-
tion of immune complexes that precipitate in
the blood vessels, and typically cause persistent,
chronic inflammation of different tissues and
organs [2].

There is a wide spectrum of clinical pre-
sentations of the disease, from moderate types
affecting only the skin and the joints to “ma-
lignant” versions affecting the kidneys, heart,
lungs, and brain. Owing to the variability of
SLE, there is no single “gold standard” or set
of precise, validated diagnostic criteria for the
diagnosis of SLE; rather, classification criteria
are used to assist clinical experience in this
process [3, 4]. Considering the high morbidity
and death rates associated with SLE, prompt
identification and early treatment initiation
are critical for preventing illness relapse and
subsequent organ damage and achieving stable

remission [5]. A good strategy to reach these
goals would be to improve the classification
criterion’s sensitivity and specificity and bring
them closer to the diagnostic criteria.

DEFINITION OF DIAGNOSTIC AND
CLASSIFICATION CRITERIA

A set of symptoms, indicators, and tests that are
employed in routine clinical practice in order to
properly select patients are known as diagnostic
criteria. The right diagnosis results in the right
therapy induction. The classification criteria
represent standardized set of a limited number
of items agreed upon by a group of experts,
primarily intended to create well-defined, ho-
mogeneous sets of patients for the purposes of
clinical or epidemiological research [3]. They
are not created to be used neither for disease
diagnosis, nor for making decisions about treat-
ment. Classification criteria do not involve all
SLE patients; they involve most of the patients
with the key shared standardized disease char-
acteristics [6, 7].

In rheumatology, the diagnostic criteria are
equivalent or closely resemble the classification
criteria for diseases that have a known etiology,
including gout and Lyme disease, for which the
classification criterion’s sensitivity and speci-
ficity reaches 100% [3]. Diagnostic criteria
for the majority of other rheumatic disorders,
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including SLE, are based on a combination of the most
recent classification criteria and the clinician’s expertise
and intuition (the gold standard). Classification criteria
may lead to an incorrect or too early diagnosis of SLE if
they are applied for diagnostic purposes [8]. On the other
hand, some SLE patients do not meet the requirements for
SLE classification. The classification criteria are updated on
a regular basis to reflect new discoveries and developments
in the field of disease pathogenesis. The purpose of this
document is to provide the review of the SLE classification
criteria from 1971 to 2019.

THE AMERICAN COLLEGE OF RHEUMATOLOGY
CLASSIFICATION CRITERIA

The American College of Rheumatology (ACR), previously
known as the American Rheumatism Association, estab-
lished the initial SLE classification criteria in 1971. The
criteria comprised 14 items [9]. Later, in 1982 and 1997,
these criteria were changed. The 1982 revision included
the confirmation of positive results for antinuclear anti-
bodies (ANA) by immunofluorescent or equivalent assay,
as well as positive results for anti-double stranded DNA
(anti-dsDNA) antibody and positive results for anti-Smith
antibodies. Additionally, the unification of the involvement
of specific organ systems into a single criterion and the
exclusion of alopecia and Raynaud’s phenomenon due to
low sensitivity and specificity were utilized [10, 11].
Afterwards, several groups of researchers have em-
ployed new statistical methods in order to improve the
ACR classification criteria, namely researchers from a
Cleveland clinic, whose criteria demonstrated high sen-
sitivity and specificity when compared to 1971 and 1982
criteria [12]. Moreover, the Boston criteria developed by
Costenbader et al. [13] that were based on the Cleveland
clinical criteria and included renal pathology and antiphos-
pholipid antibodies, have shown a noticeably poorer speci-
ficity when compared to the updated ACR criteria. The
aforementioned classification criteria are mostly historical
in nature and were not frequently employed in clinical and
epidemiological investigations since they were not used
as a basis for SLE diagnosis in everyday clinical practice.
In the 1997 ACR modification of the SLE classifica-
tion criteria, the findings of antiphospholipid antibodies
(anticardiolipin antibodies, lupus anticoagulant) or false-
positive serological tests for syphilis were added, whereas
the findings of lupus cells were eliminated (Table 1) [14,
15]. The ACR 1997 criteria were not adopted only as the
standard for patient eligibility for clinical and epidemio-
logical research, but also were used additionally as diag-
nostic standards for the next 20 years. In total, 11 items
make up the ACR 1997: nine clinical and two laboratory
indicators, with a minimum of four criteria required for
the SLE diagnosis. These criteria can be presented concur-
rently or serially, regardless of their duration.
Laboratory criteria include the following two: ANA
positivity (not drug-induced) confirmed by immunofluo-
rescence testing or an equivalent assay as an independent
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Table 1. 1997 Update of the 1982 American College of Rheumatology
Revised Criteria for Classification of Systemic Lupus Erythematosus
(Tan 1982; Hochberg 1997)

Criteria Definition

Fixed erythema, flat or raised, over the malar eminences,
Malar rash - !

tending to spare the nasolabial folds

Erythematous raised patches with adherent keratotic
Discoid rash scaling and follicular plugging; atrophic scarring may

occur in older lesions

Skin rash as a result of unusual reaction to sunlight, by

Photosensitivity patient history or physician observation

Oral or nasopharyngeal ulceration, usually painless,

Oral ulcers observed by a physician
. Nonerosive arthritis involving two or more peripheral
Arthritis - ) ) )
joints, characterized by tenderness, swelling, or effusion
Pleuritis — convincing history of pleuritic pain or rub
Serositis heard by a physician or evidence of pleural effusion

or evidence of pericardial effusion

Pericarditis - documented by echocardiography or rub

greater than 3+ if quantitation is not peformed
Cellular casts may be red cell, hemoglobin, granular,
tubular, or mixed

Renal disorder

Persistent proteinuria greater than 0.5 grams per day or

Seizures
Neurologic Psychosis (in the absence of offending drugs or known
disorder metabolic derangements, e.g., uremia, ketoacidosis, or

electrolyte imbalance)

Hemolytic anemia-with reticulocytosis

) Leukopenia < 4000 / mm on = 2 occasions

Hematologic . -
disorder Lymphopenia < 1500 / mm on = 2 occasions

Thrombocytopenia < 100,000 / mm in the absence of
offending drugs

Anti-double-stranded DNA
Anti-Smith antibodies
Immunologic

Antiphospholipid antibodies based on abnormal serum

disorder level of IgG or IgM anticardiolipin antibodies, positive
test result for lupus anticoagulant using a standard
method, or false-positive serologic test result for syphilis
An abnormal titer of antinuclear antibody by

Antinuclear immunofluorescence or an equivalent assay at any

antibody point in time and in the absence of drugs known to be

associated with “drug-induced lupus” syndrome

criterion, and positive immunology tests (antibodies
against phospholipids, anti-Smith, or anti-dsDNA antibod-
ies). The following are the clinical criteria: involvement of
the kidneys, hematopoietic system, central nervous system,
skin, mucosa (in the form of painless oral or nasopharyn-
geal ulcerations), joints, and serosa [14-17].

Nevertheless, the primary flaw of the ACR 1997 crite-
ria was that SLE could theoretically be classified without
meeting any of the immunological requirements. Due to
that fact, for clinical studies, in addition to the fulfillment
of ACR criteria, the presence of autoantibodies was also
the prerequisite in order for a study participant to be en-
rolled [18, 19].

SYSTEMIC LUPUS INTERNATIONAL
COLLABORATING CLINICS CLASSIFICATION
CRITERIA

A major shortcoming in the ACR 1997 criteria was ad-
dressed by Systemic Lupus International Collaborating
Clinics (SLICC), an international group that devel-
oped new criteria in 2012 [18, 20]. A total of 17 criteria,
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comprising six immunological and 11 clinical, were used
to define SLICC 2012. The SLE classification required the
following:

1. meeting a minimum of four requirements, with at

least one clinical and one immunological criterion, or

2. lupus nephritis as the sole criterion in the presence

of ANA or anti-dsDNA antibodies [18].

In comparison to ACR 1997, definition of SLICC 2012
indicated a substantial advancement for several reasons.
Skin changes were broadly covered under two distinct cri-
teria, one for acute and subacute alterations and the other
for chronic ones. Alopecia, a highly common (though non-
specific) symptom, was also taken into consideration under
a different criterion. Furthermore, the definition of arthritis
has undergone substantial modifications. It is now based on
the presence of palpable pain in two or more joints com-
bined with morning stiffness that lasts longer than thirty
minutes and is not based on radiography. Based on measur-
ing proteinuria by using the urine protein/creatinin ratio
without setting a time limit for urine collection, lupus ne-
phritis can be confirmed [21, 22]. Due to a lack of SLE speci-
ficity, the neurological criterion encompasses a wide range of
neuropsychiatric indications but does not cover not all of the
potential signs [23, 24]. Hemolytic anemia, leucocytopenia/
lymphocytopenia and thrombocytopenia were singled out
and placed into three separate hematological criteria, with
a focus on ruling out other potential causes (such as drug
use, infections, and other associated disorders).

SLICC 2012 brought some significant changes to im-
munological criteria compared to ACR 1997. Since these
criteria were split into six distinct categories (ANA, anti-
dsDNA antibodies, anti-Smith antibodies, anti-phospho-
lipid antibodies, low complement, positive direct Coombs
test in the absence of hemolytic anemia), giving them the
attention they deserve, as each of them now may impact
the classification of SLE. If ANA are absent, positivity of
anti-dsDNA is rare and may result from a laboratory error.

SLICC 2012’ most significant finding was the fact that
biopsy-confirmed lupus nephritis added with one immu-
nological parameter (positive ANA or anti-dsDNA) was
sufficient to classify a patient as having SLE [18]. This find-
ing was shown by nearly 1% of patients diagnosed with
SLE, which was solely based on biopsy-confirmed nephritis
and positive serology.

When using clinical diagnosis as the gold standard,
the results of a meta-analysis published by Dutch authors
in 2018 showed that SLICC 2012 criteria classified more
patients as having SLE, previously identified as having
incomplete erythematous lupus,”probable SLE, or non-
differentiated connective tissue disease”, adding to higher
sensitivity of SLICC 2012 when compared to ACR 1997
[25]. Nevertheless, the research indicates that between 50%
and 90% of people with incomplete SLE never develop
SLE, and their labeling as SLE may result in hazardous or
needless therapy [26, 27, 28]. Based on the results from nu-
merous studies, it was not possible to draw any conclusion
about the diagnostic significance of SLICC and ACR crite-
ria due to incomplete data on the duration of the disease,
or due to the long duration of the disease [25, 29, 30, 31].
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Finally, it can be concluded from a plethora of research
regarding the validity of the ACR 1997 and SLICC 2012
criteria that the latter one was superior due to its higher
sensitivity and capacity to identify SLE patients at earlier
stages of the illness [25, 32, 33].

THE EUROPEAN LEAGUE AGAINST RHEUMATISM
/ THE AMERICAN COLLEGE OF RHEUMATOLOGY
CLASSIFICATION CRITERIA

The European League Against Rheumatism (EULAR) and
ACR assembled a panel of specialists aiming to develop
new classification criteria with enhanced sensitivity, speci-
ficity and validity for SLE and with maximized diagnostic
value. Using the multiphase technique, the panel worked
for five years until defining the SLE EULAR/ACR 2019
classification criteria [34]. This study began with the 21
“candidate” criteria, arranged into clinical and immuno-
logical domains, two of which were labeled as the entry
criteria. Based on the literature research and data about
sensitivity and specificity, it was determined that just one
criterion should be employed as the “entry” criterion -
positive ANA in the titer of > 1:80 on HEp-2 cells or an
equivalent test (positive, at any time), with the definition
of seven clinical and three immunological domains.

The 2019 EULAR/ACR classification criteria (EULAR/
ACR 2019) were the first to adopt a scoring system which
has significantly improved their usage. Scores were allo-
cated to distinct manifestations (i.e., clinical and immu-
nological categories), that varied in their contribution to
the overall score.

The clinical domains included general symptoms, he-
matological, neuropsychiatric, mucocutaneous, serous,
musculoskeletal, and renal symptoms; the immunological
domains included complement and antibodies specific to
SLE (anti-dsDNA antibodies or anti-Smith antibodies),
anti-phospholipid antibodies (anti-cardiolipin antibodies
or anti-beta(2)GP1 antibodies or lupus anticoagulant), and
scores on a scale from 2 to 10. In order to be classified as
having SLE, an individual must have a total score of at least
ten points and meet at least one clinical criterion (Table 2).

The 2019. EULAR/ACR classification criteria (EULAR/
ACR 2019) were the first to employ a scoring system,
which greatly increased the usefulness of the classification
criteria. In particular, individual manifestations, i.e., clini-
cal and immunological domains, were assigned different
scores, contributing differently to the total score.

While positive ANA is the fundamental need for an
SLE classification (EULAR/ACR 2019), it is important to
consider the uncommon occurrence of ANA negative SLE
patients. The term seronegative SLE refers to 1-5% of SLE
patients who have negative ANA and anti-dsDNA antibod-
ies but other supportive criteria positive and frequently
present along with anti-Ro and/or anti-La positivity [35].

According to the EULAR/ACR 2019 definition, a non-
infectious fever, defined as a body temperature more than
38.3°C, carries two points, and is practically the only new
criterion. Various acute, subacute, and chronic alterations
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Table 2. EULAR/ACR classification criteria for SLE (Aringer 2019)

Entry criterion:
Positive ANA test result ANA at a titer of > 1:80 on HEp-2 cells, or
an equivalent positive test result (ever)

If absent, do not classify as SLE; if present, apply additive criteria

Additional criteria

Do not count a criterion if there is a more likely explanation than
SLE. Occurrence of a criterion on > 1 occasion is sufficient.

SLE classification requires = 1 clinical criterion and = 10 points.
Criteria need not occur simultaneously.

Within each domain, only the highest weighted criterion is
counted toward the total score

Criteria Weight
Clinical domains

Constitutional

Fever 2
Hematologic

Leukopenia 3

Thrombocytopenia

Autoimmune hemolysis 4

Neuropsychiatric

Delirium 2
Psychosis 3
Seizure 5
Mucocutaneous

Nonscarring alopecia 2
Oral ulcers 2
Subacute cutaneous or discoid lupus 4
Acute cutaneous lupus 6
Serosal

Pleural or pericardial effusion 5
Acute pericarditis 6
Musculoskeletal

Joint involvement 6
Renal

Proteinuria > 0.5 g per 24 hours

Renal biopsy class Il or V lupus nephritis 8
Renal biopsy class Ill or IV lupus nephritis 10

Immunologic domains

Antiphospholipid antibodies

Anticardiolipin antibodies or anti-B2GP1 antibodies 2
or lupus anticoagulant

Complement proteins

Low C3 or low C4

Low C3 and low C4

SLE-specific antibodies

Anti-dsDNA antibody or anti-Smith antibody 6

Classify as SLE with a score of = 10 if entry criterion is fulfilled

EULAR/ACR - European League Against Rheumatism / American College

of Rheumatology; SLE - systemic lupus erythematosus; ANA - antinuclear
antibody; C - complement; dsDNA - double-stranded DNA; HEp-2 — human
epithelial type 2; B2GP1 - 32 glycoprotein 1

of the skin are worth 2-6 points. Lupus nephritis class II or
V has the value of eight points, while nephritis class III or
IV on renal biopsy brings 10 points and those are sufficient
for the SLE classification if added with positive ANA as the
entry criterion. Urinary sediment is no longer included
in the renal domain due to method subjectivity and the
quick shifting of results following initial glucocorticoid
medication. Proteinuria > 500 mg / 24 hours is worth four
points. Most of the time, lupus arthritis is non-erosive and
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is not linked to anti-cyclic citrullinated peptide antibodies,
which carry a considerable number of points — more than
half of those needed for an SLE classification (six points).

Compared to the ACR 2019, the SLICC 2012 criteria
covered significantly more neuropsychiatric manifesta-
tions. These manifestations include multiple mononeu-
ritis, myelitis, peripheral or cranial neuropathy; however,
because of their uncommon and rare occurrence, these
entities are excluded from the EULAR/ACR 2019 criteria.
Only the acute confusion states (in the absence of toxic-
metabolic causes, uremia, and the usage of drugs), epilepsy
and psychosis were kept, as they were the only conditions
marked as typical and rather specific.

In conclusion, the EULAR/ACR 2019 contains fewer
domains than SLICC 2012, which makes their application
easier. Also, the ability to classify SLE early and more ac-
curately is a significant benefit of EULAR/ACR 2019 [4].
These criteria kept their excellent specificity at the ACR
1997 level of 93%, while their sensitivity increased nearly
to the SLICC 2012 level (96% vs. 97%) [5, 36]. Additionally,
they are shown to be valid in more than 20 investigations,
thus constituting the “gold standard” for inclusion criteria
in clinical trials [7, 37-40].

Despite defining the EULAR/ACR 2019 classification
criteria, a broad spectrum of clinical and serological find-
ings in patients with SLE may sometimes produce confu-
sion and delay the correct diagnosis, increasing the risk
of organ damage and increased morbidity and mortality
[41-47].

CONCLUSION

Since there were no opportunities to define diagnostic cri-
teria over the last 50 years, specific requirements for SLE
classification criteria have been established. These criteria
are not intended to diagnose or involve every case of a
disease, but rather to define homogenous sets of patients
for the purpose of conducting various multicentric clinical
or epidemiological studies.

The EULAR/ACR 2019 classification criteria resulted
from the progression of ACR 1971 and their updates in
1982, and 1997, to the SLICC 2012 standards. The EULAR/
ACR 20109 satisfied the stringent methodology require-
ments and incorporated additional information, greatly
increasing their clinical and diagnostic usefulness.

When comparing two sets of criteria, we can say that
SLICC 2012 added a lot of new items in comparison to
ACR 1997, whereas EULAR/ACR 2019 made application
easier by lowering the number of domains compared to
SLICC 2012 by compressing the hematological, muco-
cutaneous, and neurological domains. While EULAR/
ACR 2019 underwent a major structural transformation
by specifying the entrance criteria and scoring system for
distinct domains and items within the same domain, ACR
1997 and SLICC 2012 maintained their structural similar-
ity. When compared to ACR 1997, it is possible to draw
the conclusion that SLICC 2012 dramatically increased
sensitivity but lowered specificity, whereas EULAR/ACR
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2019 have again raised specificity, with the maintenance
of a high sensitivity.

Diagnosing SLE remains difficult despite the most re-
cent EULAR/ACR 2019 classification criteria definition,
and it is primarily based on clinical assessments and cur-
rent classification criteria as a starting point.

Even though there have been significant advancements
and discoveries in the fields of genetics and etiopathogen-
esis of SLE, the 21st century SLICC 2012 and EULAR/ACR
2019 classification criteria remain grounded in clinical
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CUCTEeMCKM epuTEMCKM Nynyc — AnjarHo3a u Knacudukaumja 6onectu Hekag u cag,

BaneHTuHa Xnekosuh, bojaHa CrameHkoBuh, Cotba CTojaHOBUR

YHueep3uteT y Huwy, Meaunumtckn dakyntet, Huw, Cpbuja;

VIHCTUTYT 3a Nneyerbe 1 pexabunutauujy Huwwka bara’; Hnw, Cpbuja

CAMETAK

[MaBHa 0CObMHa CUCTEMCKOT epUTEMCKOT Jyrnyca je XeTepore-
HOCT, KOja ce ofjHoCu, u3mehy ocTanor, Ha UMyHOCEePOOLLKe
Hanase, KNMHWYKY Npe3eHTaLujy, TOK M NPOrHo3y bonectu, npu
yemy CBaKM opraH Moxe 6uTn noroheH. Ctora je npaBoBpeme-
HO Npeno3HaBame 60N1ecTn 1 NocTaB/batbe AvjarHo3e Beoma
CJIOXEH KOTHUTVBHU MPOLIEC, KOjW Ce 3aCHMBa Ha aKTyenHUM
KnacmduKaLMoHM KpUTePUjyMrUMa 1 KIMHUYKOM UCKYCTBY
neKkapa Koju je ycMepeH npema nojeaunHuy. CynpoTHO Tome,
KnacuduKaLroHn KpUTepUjyMu ce 3acH1Bajy Ha AeduHMCary
XOMOreHe rpyne npema npeTxofHo 3afaToM OrpaHNYEHOM
6pPOojy KINMHUYKMX 1 UIMYHOCEPOOLKIX JOMEHA Y Linsby 13BO-
Herba KNMMHUYKKX 1 eNMEEMVONOLLKIX CTYANja 1 He 0ByxBaTajy
cBe obornene of CMCTEMCKOT epuUTeMCKOT Niynyca. Mocnearnx
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rosia Beka KnacmpurkaLyoHN KpUTepMjymm Cy ce y cknagy ca
Ca3HamlMa 1 HanpeaoBaeM y 0BOj 06/1aCTU Merany, NoYeB
of KpuTepujyma Amepurykor Konetla 3a peymatonorujy (ACR)
noctas/beHnx 1971. n uxosux pesusnja 1982. n 1997. rog.,
npeko MehyHapoaHe capagHUYKe KAVHMKe 3a CUCTEMCKU Ny-
nyc (SLICC) 2012, cBe fo EBponcke nure NpoTvB peymaTuaMa
(EULAR)/ACR 2019. rop. EULAR/ACR 2019 cy y MHOro6pojHUM
CTyaujama foKasanu CBOjy BUCOKY BaNUAHOCT (CEH3UTUBHOCT
1 cneynmdrnyHOCT), Kao 1 JoOpy ANjarHOCTUYKY BPEAHOCT, a
AeduHuwy nx 24 ctaBke y 10 fomMeHa y3 NCNyHeHe OCHOBHOT
npepAycnoBa fla Cy aHTVHYK/eYCHa aHTUTeNa NO3nTHBHa.

KrbyuHe peum: cMcTeMCKM epUTEMCKI NyMyc; AnjarHo3a; Kna-
CNPUKALIMOHN KpUTEPUjyMU
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