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Introduction
Systemic lupus erythematosus (SLE) is a clinically 
and serologically heterogeneous multisystem auto-
immune disease with variable disease course and 
prognosis. Although the survival of SLE has 
improved in the past few decades, further improve-
ment is hampered by uncontrolled disease activity 

and treatment-related complications that lead to 
organ damage and comorbidities.1–3 Early diagno-
sis and prompt treatment are important to improve 
the outcome of the disease.4,5 However, early clin-
ical manifestations of SLE may be nonspecific and 
difficult to be differentiated from other rheumatic 
diseases.6,7
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Abstract
Background: The aim of this study was to validate the 2019 European League Against 
Rheumatism/American College of Rheumatology (EULAR/ACR) classification criteria for 
systemic lupus erythematosus (SLE) in antinuclear antibody (ANA)-positive Chinese patients.
Methods: Medical records of all adult patients who attended the rheumatology out-patient 
clinics between May and September 2019 were reviewed. Patients with ever ANA positive (titre 
⩾1:80) were included and evaluated for the fulfilment of the 2019 EULAR/ACR, 2012 Systemic 
Lupus International Collaborating Clinics (SLICC) and 1997 ACR criteria for SLE classification. 
The performance of these criteria in predicting a clinical diagnosis of SLE as judged by an 
independent panel of rheumatologists was studied and compared in different subgroups.
Results: A total of 1533 patients (88.2% women; age at first clinic attendance 45.5 ± 15.6 years) 
were studied and 562 patients were judged to be clinical SLE. The sensitivity and specificity of 
the EULAR/ACR (⩾10 points), SLICC and ACR criteria for a clinical diagnosis of SLE was 96.1%, 
97.9% and 86.1%; and 85.8%, 86.3% and 94.3%, respectively. Applying the attribution rule to 
the non-SLE controls, the specificity of the three criteria increased to 95.0%, 92.5% and 98.8%, 
respectively. The specificity of the EULAR/ACR criteria was higher in male patients (97.9%), 
those aged >50 years (97.0%) and disease duration of ⩽3 years (97.6%). Using a cut-off of 
12 points, the specificity of the EULAR/ACR criteria was further increased (96.6%) while a high 
sensitivity (95.0%) was maintained.
Conclusion: In Chinese patients with a positive ANA, the EULAR/ACR criteria for clinical SLE 
perform equally well to the SLICC criteria. Both the EULAR/ACR and SLICC are more sensitive 
but less specific than the ACR criteria. The specificity of all the three criteria is enhanced by 
applying the attribution rule to controls. The specificity of the EULAR/ACR criteria is higher in 
certain patient subgroups or when the cut-off score is raised.
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Classification criteria of SLE were developed to 
differentiate SLE from SLE mimics. They also 
help identify a more homogeneous group of SLE 
patients for comparison among different cohorts 
and recruitment into clinical trials. Over the past 
two decades, continuous effort has been made to 
improve the performance of SLE classification 
criteria. Currently available SLE classification 
criteria include the 1997 American College of 
Rheumatology (ACR) criteria,8 2012 Systemic 
Lupus International Collaborating Clinics 
(SLICC) criteria9 and the more recent 2019 
European League Against Rheumatism/American 
College of Rheumatology (EULAR/ACR) 
criteria.10

The ACR criteria consist of nine clinical and two 
serologic items.8 Fulfilment of at least 4 of these 
11 criteria is necessary for a classification of SLE. 
All criteria have to be attributed to SLE and can 
be cumulative. The SLICC group developed 
another set of criteria in 2012, which comprises 
11 clinical and 6 serological criteria.9 Patients 
have to fulfil at least 4 (both clinical and serologi-
cal) of 17 criteria in order to be classified as SLE. 
The SLICC criteria were found to be more sensi-
tive (97% versus 83%) but less specific (84% ver-
sus 96%) than the 1997 ACR criteria in Caucasian 
patients.9

The EULAR/ACR criteria were developed to fur-
ther improve the performance of SLE classifica-
tion. A weighted approach for each item in the 
criteria and a positive antinuclear antibody (ANA) 
(titre ⩾1:80) as the entry criterion was adopted. 
The criteria included seven clinical domains and 
three immunological domains.10 Patients with 
⩾10 points are classified as SLE when there is at 
least one clinical criterion fulfilled. Validation of 
the 2019 EULAR/ACR criteria showed a similar 
sensitivity (96% versus 97%) to the 2012 SLICC 
criteria but higher specificity (93% versus 84%) 
for SLE.10 However, the majority of patients in 
the derivation and validation cohorts were 
Caucasians (<10% Asians).

As the manifestations, treatment response and 
outcome of SLE are different between Asian and 
non-Asian patients,11–14 the performance of 2019 
EULAR/ACR criteria for SLE classification may 
be different in the Asian populations. Table 1 
summarizes the recent validation studies of the 
EULAR/ACR criteria for SLE in adult patie
nts.10,15–24 There are only a few studies involving 
Asian patients15–17,21,24 and the sample size 

is variable. There is also no analysis of patient 
subgroups for the performance of the EULAR/
ACR criteria. The current work was undertaken 
to validate the EULAR/ACR classification crite-
ria for SLE in a cohort of ANA-positive adult 
Chinese patients followed in our out-patient 
clinics.

Patients and methods

Study population
The medical records of all patients who attended 
the rheumatology clinics of Tuen Mun and Pok 
Oi hospital, Hong Kong between August and 
December 2019 were reviewed. Patients 
⩾18 years of age at first clinic attendance and had 
a positive ANA (titre ⩾1:80) ever tested were 
included. Patients with ANA titre <1:80, no 
ANA results or were not Chinese in ethnicity 
were excluded.

Patients in our rheumatology clinics were regu-
larly followed every 3–6 months and more fre-
quent visits would be arranged for unstable 
patients or those with complications. The records 
of the recruited patients from their first clinic 
attendance to last visits were studied retrospec-
tively by an investigator (Y.K.C.) for the fulfil-
ment of the EULAR/ACR, SLICC and 1997 
ACR criteria. The cut-off score for fulfilling the 
EULAR/ACR criteria was ⩾10, but different cut-
off scores were also explored. A random sampling 
of 400 patients (200 patients fulfilling and 200 
patients not fulfilling the EULAR/ACR criteria) 
were cross-checked by another independent 
investigator (C.L.). Inconsistency in data entry 
was discussed to achieve a consensus. 
Demographic and other clinical data of the 
recruited patients were also collected.

The clinical diagnosis of SLE was judged by a 
panel of three senior rheumatologists (L.Y.H., 
C.H.T., C.C.M.) based on the clinical history, 
laboratory results and therapeutic decisions 
shown in the medical records without the knowl-
edge of the classification criteria results. 
Discrepancy on the clinical diagnosis of SLE was 
discussed among the panel of rheumatologists via 
teleconferences. Final agreement was obtained by 
voting. This study was approved by the Research 
Ethics Committee (REC) of our hospitals 
(NTWC/REC/20151). All patient details have 
been de-identified during data analysis. The 
reporting of this study conforms to the checklist 
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recommended by EULAR (available as supple-
mental material) for reporting longitudinal obser-
vational registry studies in rheumatology derived 
from an extension of the STROBE (Strengthening 
the Reporting of Observational Studies in 
Epidemiology) guidelines.25

Assay of ANA and anti-dsDNA
ANA was performed by indirect immunofluores-
cence. ANA titre was determined by serial dilu-
tion. The reported titre was the last dilution that 
the indirect immunofluorescence was identified 
as positive. Anti-double-stranded DNA (anti-
dsDNA) was tested by an enzyme-linked  
immunosorbent assay (ELISA) (DIASTAT anti-
dsDNA kit, Euro-Diagnostica, Sweden; upper 
limit of normal range 50 IU/ml). Anti-dsDNA 
positivity was defined as a titre 25% above the 
normal limit, that is, 62.5 IU/ml according to the 
SLE disease activity index (SLEDAI) definition 
of increased DNA binding.26

The sensitivity and specificity of the EULAR/
ACR, SLICC and ACR classification criteria for a 
clinical diagnosis of SLE was calculated and com-
pared. The performance of these three criteria was 
also tested in different subgroups of SLE patients 
stratified by sex, age (⩽50 versus >50 years at first 
attendance) and disease duration (⩽3 versus 
>3 years). Different cut-off scores were also 
explored for the EULAR/ACR criteria by receiver 
operating characteristic curve (ROC) analysis.

Statistical analyses
Descriptive statistics of the patients studied were 
expressed as either mean ± standard deviation 
(SD) or median [interquartile range (IQR)]. The 
sensitivity and specificity of the three criteria were 
calculated by 2×2 contingency tables according 
to the panel diagnosis of SLE (‘condition posi-
tive’) and criteria positive (‘test positive’) using 
standard formulas [sensitivity = true positive/(true 
positive + false negative); specificity = true nega-
tive/(true negative + false positive)]. The 95% 
confidence interval was computed using the 
online MedCalc Software Ltd. diagnostic test 
evaluation calculator.27

ROC analysis was performed to obtain the cut-off 
score for the best sensitivity and specificity values 
of the EULAR/ACR criteria for a clinical diagno-
sis of SLE (Youden’s index, that is, maximum 
summation of sensitivity and specificity minus 

one).28 McNemar’s test was used to compare the 
sensitivity and specificity among the ACR, SLICC 
and the EULAR/ACR classification criteria. 
Statistical significance was defined as a p value of 
<0.05, two tailed. All statistical analyses were 
performed using the SPSS software (version 26.0) 
for Window Xp.

Results

Study population
Among 3967 patients who attended our clinics in 
the specified period, 2425 patients who had ANA 
titers <1:80 or no ANA ever done were excluded. 
Nine non-Chinese patients were also removed 
from analysis. Finally, 1533 patients (88.2% 
women) were studied. The age of the patients at 
their first clinic visit was 45.5 ± 15.6 years. The 
mean duration of follow-up of the patients was 
8.3 ± 6.4 years (74.2% had follow-up >3 years) 
and 645 (42.1%) patients were above the age of 
50 years.

Clinical diagnosis of SLE and classification 
criteria
A total of 526 patients (34.3%) satisfied all the 
three criteria. 678, 683 and 539 patients fulfilled 
the EULAR/ACR, SLICC and ACR criteria, 
respectively. The consistent rate for scoring of 
different criteria between the two investigators 
(Y.K.C. and C.L.) was 93.3%.

The panel of rheumatologists unanimously agreed 
that 482 patients were clinically SLE. 
Disagreement on the clinical diagnosis was noted 
in 135 patients (8.8%) who had overlapping fea-
tures of other rheumatic diseases and this was 
resolved by voting through three teleconferences. 
Finally, 562 patients (36.7%) were judged to be 
clinical SLE and 971 patients (63.3%) were not 
[diagnoses included rheumatoid arthritis (42.4%), 
Sjogren syndrome (13.6%), systemic sclerosis 
(10.3%), undifferentiated connective tissue dis-
ease (5.8%), psoriatic arthritis (2.9%), spondy-
loarthropathy (2.6%), adult-onset Still’s disease 
(0.2%), dermatomyositis (2.1%), polymyositis 
(0.6%), systemic vasculitides (0.8%), polymyal-
gia rheumatica (0.8%), overlap syndromes 
(0.7%), antiphospholipid syndrome (0.7%), 
Behcet’s disease (0.2%), immune thrombocyto-
penia (0.8%), isolated cutaneous lupus (0.6%) 
and no rheumatological diseases (21.9%)]. The 
prevalence of clinical features adopted by the 
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Table 2.  Clinical features of patients judged to be clinical SLE and non-SLE.

SLE
(N = 562)

Non-SLE
(N = 971)

  Without attribution With attribution

  Number (%)

Clinical features

  Constitutional

    Fever (>38.3°C) 59 (10.5) 2 (0.3) 2 (0.3)

  Mucocutaneous

    Alopecia 109 (19.4) 13 (1.3) 13(1.3)

    Oral ulcers 72 (12.8) 19 (2.0) 16 (1.6)

    Subacute cutaneous/discoid lupus 59 (10.5) 14 (1.4) 12 (1.2)

    Acute cutaneous lupus 210 (37.4) 24 (2.5) 21 (2.2)

  Musculoskeletal

    Joint involvement 361 (64.2) 622 (64.1) 6 (0.6)

  Serosal

    Pleural/pericardial effusion 75 (13.3) 5 (0.5) 5 (0.5)

    Acute pericarditis 4 (0.7) 0 (0) 0 (0)

  Neuropsychiatric

    Delirium 8 (1.4) 0 (0) 0 (0)

    Psychosis 9 (1.6) 1 (0.1) 1 (0.1)

    Seizure 16 (2.8) 1 (0.1) 1 (0.1)

  Haematological

    Leukopenia (<4000/mm³) 435 (77.4) 367 (37.8) 367 (37.8)

    Thrombocytopenia (<100,000/mm³) 139 (24.7) 28 (2.9) 28 (2.9)

    Autoimmune haemolysis 108 (19.2) 3 (0.3) 3 (0.3)

  Renal

    Proteinuria >0.5 g 290 (51.6) 10 (1.0) 10 (1.0)

    Class II/V lupus nephritis by biopsy 124 (22.1) 0 (0) 0 (0)

    Class III/IV lupus nephritis by biopsy 173 (30.8) 0 (0) 0 (0)

  Serological

    ANA (⩾1:80) 562 (100) 971 (100) 971 (100)

    Anti-dsDNA antibody 463 (82.4) 61 (6.3) 61 (6.3)

    Anti-Sm antibody 131 (23.3) 20 (2.1) 20 (2.1)

  �  Anti-phospholipid antibodies (lupus anticoagulant, 
anticardiolipin or anti-β2glycoprotein-1 antibody)

139 (24.7) 19 (2.0) 19 (2.0)

    Low C3 or C4 501 (89.1) 159 (16.4) 159 (16.4)

    Low C3 and C4 423 (75.3) 53 (5.5) 53 (5.5)

ANA, antinuclear antibody; SLE, systemic lupus erythematosus.
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EULAR/ACR criteria in panel judged SLE and 
non-SLE patients is shown in Table 2. 
Manifestations not included in the EULAR/ACR 
criteria in our SLE patients were mainly gastroin-
testinal and neuropsychiatric: protein losing 
enteropathy (7.1%), immune hepatitis (0.5%), 
mesenteric/intestinal vasculitis (0.5%), intestinal 
pseudo-obstruction (0.2%), myelitis (1.2%), 
peripheral neuropathy/mononeuritis multiplex 
(1.2%) and cranial neuropathy (1.1%).

Specificity of the anti-dsDNA assay
Using a cut-off value of 62.5 IU/ml as positivity 
for anti-dsDNA, the sensitivity and specificity of 
anti-dsDNA in the detection of a panel diagnosis 
of SLE as compared to control non-SLE patients 
was 80.1% and 94.5%, respectively (data not 
shown).

Performance of the SLE classification criteria
Table 3 shows the performance of the three SLE 
classification criteria for a clinical diagnosis of 
SLE. The sensitivity of the EULAR/ACR (cut-off 
score ⩾10), SLICC and ACR criteria in our 
patients were 96.1% (93.9–97.4%), 97.9% 
(96.3–98.9%) and 86.1% (83.0–88.9%), respec-
tively. The sensitivity of the EULAR/ACR was 
similar to the SLICC criteria (p = 0.31) and both 
were more sensitive than the ACR criteria 
(p < 0.001).

The specificity of the EULAR/ACR, SLICC and 
ACR criteria for a clinical diagnosis of SLE were 
85.8% (83.4–87.9%), 86.3% (84.0–88.4%) and 
94.3% (92.7–95.7%), respectively. The specific-
ity of EULAR/ACR was comparable to the 
SLICC criteria (p = 0.60) and both were less spe-
cific than the ACR criteria (p < 0.001).

Among the 562 clinical SLE patients, 4 did not 
meet the SLICC criteria (3 did not meet either 
the ACR or SLICC) but fulfilled the EULAR/
ACR criteria. These were patients with positive 
anti-dsDNA and arthritis but did not meet the 
threshold of four criteria in the ACR or SLICC. 
Conversely, among the 971 non-SLE patients, 29 
met either the ACR (n = 8) or SLICC (n = 27) but 
did not fulfil the EULAR/ACR criteria. Twenty-
four (89%) patients who were ‘false positive’ for 
the SLICC criteria had cytopenia involving ⩾2 
lineages or leukopenia with ⩾2 immunological 
features such that they fulfilled ⩾4 criteria of 
SLICC but not EULAR/ACR because only the Ta
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highest score was taken in the same domain of the 
latter.

Application of an attribution rule to the non-SLE 
controls
As the investigators who scored the EULAR/ACR 
criteria were blinded for the panel diagnosis of 
SLE or non-SLE, the attribution rule was not 
applied to the non-SLE controls during initial 
analyses. In a separate model, we adjusted the 
EULAR/ACR scores in panel judged non-SLE 
patients if features could be explained by the non-
SLE diagnosis. The fulfilment of the EULAR/
ACR criteria in the non-SLE patients, with and 
without the attribution rule, was also shown in 
Table 2. Of 616 patients with scores adjusted, 
506 scored less than 10 points in the original 
model and the fulfilment of the EULAR/ACR cri-
teria was not affected. With the attribution rule 
applied to the non-SLE controls, while the sensi-
tivity remained the same, the specificity of the 
three criteria increased to 95.0%, 92.5% and 
98.8%, respectively.

ROC analysis was performed on the EULAR/
ACR criteria for the cut-off score which was asso-
ciated with the best sensitivity and specificity for a 
clinical diagnosis of SLE (Figure 1). The cut-off 
score with the highest Youden’s index was 12 
[area under the curve (AUC) = 0.994; sensitivity 
at 95.0%, specificity 96.6%]. The sensitivity and 
specificity of the EULAR/ACR criteria with cut-
off scores from 8 to 14 are shown in Table 4.

Subgroups of SLE patients
The performance of the three criteria for a clinical 
diagnosis of SLE in different subgroups is also 
shown in Table 3. In female patients (n = 1352), 
the performance of the three criteria for SLE was 
comparable to the whole study population. In 
male patients (n = 181), the sensitivity of the three 
criteria was similar to the whole population but 
specificity was higher for the EULAR/ACR and 
SLICC criteria (97.9%, 95.9% versus 95.0%, 
92.5%, respectively).

Regarding the age at first clinic attendance, the 
EULAR/ACR criteria showed a lower sensitivity 
(93.4% versus 96.7%) but higher specificity 
(97.0% versus 92.4%) in patients older than 
50 years when compared with patients younger 
than 50 years. Similarly, the SLICC criteria also 
exhibited lower sensitivity (96.2% versus 98.2%) 

but higher specificity (95.2% versus 89.1%) in 
older patients. The specificity of 1997 ACR crite-
ria for older patients was also higher than that of 
the younger age group (99.4% versus 97.9%). All 
the three criteria were less sensitive but more spe-
cific for SLE in patients with a shorter disease 
duration (⩽3 years) than those with a longer dis-
ease duration (>3 years) (Table 3).

Figure 1.  ROC curve analysis of the EULAR/ACR SLE criteria cut-off in 
our patients (with attribution rule applied to controls). The AUC of the 
2019 EULAR/ACR was 0.994. The arrow denotes cut-off point of 12 with a 
sensitivity of 95.0% and specificity of 96.6%.

Table 4.  Sensitivity and specificity of the EULAR/ACR criteria for clinical 
SLE using different cut-off scores (with attribution rule applied to controls).

EULAR/ACR criteria  
cut-off score

Sensitivity (%) Specificity (%) Youden’s index

8 99.1 91.1 0.902

9 98.2 92.2 0.904

10 96.4 94.7 0.911

11 95.2 96.2 0.914

12 95.0 96.6 0.916

13 93.1 97.9 0.910

14 90.6 99.2 0.898

ACR, American College of Rheumatology; EULAR, European League of Association 
of Rheumatology; SLE, systemic lupus erythematosus.
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Forty-eight clinical SLE patients with a disease 
duration of 4–5 years were further reviewed for 
the timing of fulfilment of the three criteria 
(Table 5). Fulfilment of the EULAR/ACR crite-
ria was achieved in 97.9% of these patients at 
diagnosis and throughout the first 4 years. Fewer 
patients fulfilled the ACR and SLICC criteria at 
diagnosis, but the percentages increased over 
time for these criteria.

Discussion
Classification criteria of SLE are being refined in 
recent decades to improve their performance. 
The latest 2019 EULAR/ACR criteria were devel-
oped to maintain the high sensitivity of 2012 
SLICC criteria while improving the specificity as 
compared to the 1997 ACR criteria. In our 
Chinese patients, the EULAR/ACR criteria had a 
high sensitivity that is comparable to the SLICC 
criteria. However, unlike the original validation 
study in non-Chinese patients,10 we could not 
demonstrate improved specificity of the EULAR/
ACR as compared to the SLICC criteria. 
However, with the application of attribution rule 
to non-SLE controls, the specificity of all the 
three criteria increased. Both the EULAR/ACR 
and SLICC were more sensitive than the ACR 
criteria and their specificity approached that of 
the ACR criteria. The EULAR/ACR and the 
SLICC criteria perform equally well in terms of 
sensitivity and specificity. Our results are in agree-
ment with the recent validation study from Petri 
et al.23 using the original physician diagnoses of 
patient scenarios for the SLICC criteria. It was 
demonstrated that both the EULAR/ACR and 
SLICC criteria had higher sensitivity but lower 
specificity than the 1997 ACR criteria. The speci-
ficity of the EULAR/ACR was only slightly higher 
than the SLICC criteria for SLE (89% versus 
84%). Two weighted classification rules of the 
SLICC criteria did not enhance the performance 

and researchers may prefer the unweighted crite-
ria. All the three sets of criteria had similar  
agreement with the physician diagnoses. Hence, 
both the EULAR/ACR and SLICC criteria  
were recommended by the authors for SLE 
classification.23

Other Asian studies showed heterogeneous results 
in the performance of the SLE criteria. Teng 
et al.15 showed that the EULAR/ACR criteria had 
improved specificity (90.3%) when compared 
with SLICC (84%) but was not as good as the 
ACR criteria (96%) in Chinese patients. Lee 
et al.17 showed similar specificity of all three SLE 
criteria in their Korean patients. Jin et al.21 stud-
ied 2097 Chinese patients with SLE and isolated 
cutaneous lupus. The sensitivity of the EULAR/
ACR criteria for SLE was 96.8%, which was simi-
lar to the SLICC criteria (98.3%). However, a 
low specificity was found across all the three cri-
teria (63.4–68.5%) for distinguishing SLE from 
cutaneous lupus. As the method of ascertainment 
of a clinical diagnosis of SLE and the inclusion of 
non-SLE controls is different in these Asian stud-
ies, direct comparison of the results with our 
study may not be appropriate.

There are several possible explanations for the 
lower specificity of the EULAR/ACR criteria for 
SLE in our study as compared to others in our 
original analyses.10,15–24 We had only included 
patients who were ANA positive at titres of ⩾1:80, 
while other studies included clinically diagnosed 
SLE and non-SLE controls irrespective of their 
ANA status. The majority, if not all, of patients 
with SLE is expected to be ANA positive with 
titers ⩾1:80. Had we included ANA-negative or 
low-titre ANA-positive patients in the analysis, 
the calculated specificity would increase because 
of the greater total number of ‘true negative’ 
patients. As the sum of weight scores of items 
instead of the number of items are adopted in the 

Table 5.  Timing of fulfilment of the 3 SLE classification criteria in 48 SLE patients.

Fulfilment of criteria Year 0 Year 1 Year 2 Year 3 Year 4

ACR 42 (87.5%) 43 (89.5%) 43 (89.5%) 44 (91.7%) 44 (91.7%)

SLICC 46 (95.8%) 46 (95.8%) 46 (95.8%) 47 (97.9%) 47 (97.9%)

EULAR/ACR 47 (97.9%) 47 (97.9%) 47 (97.9%) 47 (97.9%) 47 (97.9%)

ACR, American College of Rheumatology; EULAR, European League of Association of Rheumatology; SLE, systemic lupus 
erythematosus; SLICC, Systemic Lupus International Collaborating Clinics.
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EULAR/ACR criteria, it is essential that features 
that are more related to an alternative diagnosis 
should not be scored. Using this attribution rule 
to score the non-SLE controls, the specificity of 
all the three criteria increased but the perfor-
mance of the EULAR/ACR and SLICC criteria 
was comparable in our patients.

On the contrary, our patients are exclusively 
Chinese, who are more prone to have renal and 
gastrointestinal involvement by SLE as compared 
to the Caucasians.29,30 The prevalence of lupus 
renal disease was 53% in our study and 8.3% of 
patients had intestinal and hepatic manifesta-
tions. In other Asian series of SLE, gastrointesti-
nal manifestations were reported to occur in up to 
18% of patients.31 However, gastrointestinal 
manifestations, such as protein losing enteropa-
thy and intestinal vasculitis, are not included in 
the EULAR/ACR criteria. The difference in the 
prevalence of these organ manifestations in Asian 
patients may affect the weighted scores in the 
EULAR/ACR criteria, leading to a difference in 
the performance and best cut-off score.

Lee et al.17 reported higher specificity of the 
EULAR/ACR criteria for SLE without losing 
sensitivity when a cut-off score of 12 was used 
instead of 10 in their Korean patients. This is 
similar to our finding that the specificity of the 
EULAR/ACR was enhanced by a cut-off score of 
12 while maintaining good sensitivity. Two recent 
paediatric SLE series from the Middle East and 
South America also showed higher specificity of 
the EULAR/ACR criteria for SLE by raising the 
cut-off score to 13.32,33 Thus, further works are 
necessary to clarify the weighted scores of renal 
and gastrointestinal manifestations in Asian 
patients and the optimal cut-off score in the 
EULAR/ACR classification criteria.

A higher specificity was observed in our male 
SLE patients using all the three sets of criteria. 
This is consistent with the study by Johnson 
et al.18 which included 1270 predominantly White 
SLE patients (172 men) and showed that the 
specificity of the EULAR/ACR, SLICC and 1997 
ACR criteria was numerically higher in male than 
female patients (96% versus 94% for the EULAR/
ACR criteria; 90% versus 82% for the SLICC cri-
teria; 94% versus 93% in the ACR criteria). On 
the contrary, onset of SLE after the age of 50 years 
is uncommon, comprising only 9–10% of all SLE 
patients.34,35 Late-onset SLE patients were 
reported to be more insidious in onset and clinical 

presentation was often less aggressive with lower 
disease activity score.36 Typical manifestations of 
SLE, such as malar rash, arthritis and nephritis, 
are less common34 and a longer time lag may 
occur between symptom onset and diagnosis in 
these patients.35,37 It has been reported that only a 
small proportion of late-onset SLE patients ful-
filled SLE classification criteria at symptom 
onset.37 This could explain the lower sensitivity of 
all the three criteria for classifying SLE in our 
older patients.

As patients with incomplete SLE may develop 
full-blown disease eventually, criteria that 
enhance the sensitivity for SLE classification may 
allow intervention for early disease. However, our 
study cannot demonstrate an improved sensitivity 
of the EULAR/ACR in comparison to the SLICC 
criteria in patients with shorter disease duration. 
In fact, all the three SLE criteria were shown to 
have lower sensitivity but higher specificity in 
patients with a follow-up duration of less than 
3 years. As SLE manifestations cumulate over 
time, patients with longer disease duration would 
be more likely to fulfil the SLE classification 
items, leading to a greater number of ‘true posi-
tive’ and hence increased sensitivity. While there 
is still no standardized definition for early SLE, 
previous validation studies analysed the perfor-
mance of the SLE criteria in subgroups of patients 
with 1–5 years of disease onset. In the study by 
Johnson et al.,18 the sensitivity of the EULAR/
ACR criteria for SLE in patients with <1 year of 
disease onset was 89%, and the sensitivity 
increased to 96% in patients with ⩾5 years of dis-
ease duration. Similarly, Adamichou et al.22 
reported a lower sensitivity of the EULAR/ACR 
criteria (87.3%) in patients with <3 years of SLE 
duration. However, the above studies referred to 
the overall data in subgroups of patients with dif-
ferent disease duration. In our study, further 
analysis of 48 patients with a disease duration of 
4–5 years showed that more SLE patients fulfilled 
the EULAR/ACR than the ACR or SLICC dur-
ing the first 2 years of diagnosis, indicating a 
higher potential of the EULAR/ACR criteria in 
picking up early SLE.

The strength of our study is the large sample size 
as compared with other Asian cohorts. We have 
included a full range of non-SLE patients from 
the rheumatology clinics for this validation study. 
Moreover, all SLE patients in our hospitals, 
including those with renal and haematological 
and neuropsychiatric manifestations, are followed 
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in the rheumatology clinics. The inclusion of all 
consecutive SLE patients from our clinics in the 
specified time period helps minimize selection 
bias.

There are several limitations of our study. First, 
the judgement for a clinical diagnosis of SLE 
was based on retrospective record review by a 
limited number of rheumatologists. Clinical fea-
tures for the SLE criteria that were missed in the 
medical records were assumed to be absent dur-
ing data acquisition. Second, we have only 
included ANA-positive patients. As patients 
with ANA titers of less than 1:80 or a negative 
ANA test would not fulfil the EULAR/ACR cri-
teria because of the failure to meet the entry cri-
terion, exclusion of these patients would have 
lowered the specificity because of the lower 
numbers of ‘true negative’ cases. The perfor-
mance of the SLE criteria in our study would 
apply to patients with positive ANA only. Finally, 
the exact time of onset of the SLE symptoms 
might not be fully documented in the medical 
records. The time of presentation to our clinics 
was assumed to be that of symptom onset if there 
was no specification of the duration of individual 
symptoms. This might affect the performance of 
the criteria in subgroups of patients with differ-
ent disease duration.

In conclusion, in this study of ANA-positive 
Chinese patients in the out-patient rheumatology 
clinics, the 2019 EULAR/ACR criteria are more 
sensitive but less specific than the ACR criteria 
for a clinical diagnosis of SLE. The performance 
of the EULAR/ACR is similar to the SLICC cri-
teria. The specificity of all the three criteria is 
increased by the application of the attribution 
rule to controls. The specificity of the EULAR/
ACR criteria in our ANA-positive patients could 
be enhanced by increasing the cut-off score to 12. 
As the performance of a classification rule is 
dependent on the populations from which the 
cases and non-cases are derived, further analyses 
are needed to clarify the optimal weighting of 
each item and cut-off score in the EULAR/ACR 
criteria for classifying SLE in Chinese patients. At 
present, both the EULAR/ACR and SLICC cri-
teria are suitable to classify SLE in southern 
Chinese patients.
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