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Comparison of Sensitivities of American College of
Rheumatology and Systemic Lupus International
Collaborating Clinics Classification Criteria in
Childhood-onset Systemic Lupus Erythematosus

Jessie J. Tao, Linda T. Hiraki, Deborah M. Levy, and Earl D. Silverman
ABSTRACT. Objective. Currently there are 2 different classification criteria for systemic lupus erythematosus

(SLE): American College of Rheumatology (ACR) and Systemic Lupus International Collaborating
Clinics (SLICC). The aim of this study was to compare the sensitivities of ACR and SLICC criteria
in childhood-onset SLE (cSLE) using a large, multiethnic cohort.
Methods. We conducted a retrospective study of 722 patients diagnosed with cSLE at The Hospital
for Sick Children (SickKids). Prospectively collected data from SickKids’ Lupus Database were
reviewed/validated against medical records prior to ACR and SLICC scoring based on cumulative
symptoms up to the last visit. Sensitivities were compared using McNemar’s test. Descriptive statistics
were used to identify SLE features unique to each set of criteria and autoantibodies not included in
either.
Results. ACR and SLICC sensitivities were as follows: 92.4% and 96.3% overall (p = 0.001); 82.5%
and 91.3% (p = 0.01) in those scored ≤ 1 year from diagnosis; 92.7% and 97.9% (p = 0.02) in those
scored 2–3 years from diagnosis. Forty-eight of 55 (87.3%) patients who did not meet ACR criteria
met SLICC criteria through SLICC-specific criterion or renal biopsy. Twenty of 27 (74.1%) patients
who did not meet SLICC criteria met ACR criteria as a result of photosensitivity (73.9%) and ACR
lymphopenia criteria (26.1%). Six of 7 patients (85.7%) who were clinically diagnosed with cSLE
but did not meet either SLICC or ACR criteria had anti-Ro antibodies. 
Conclusion. SLICC criteria were significantly more sensitive than ACR criteria in cSLE classification,
especially early in the disease course. Because of the extreme rarity of primary Sjögren syndrome in
children, one may consider adding anti-Ro antibodies to the classification criteria for cSLE because
they are present in ~40% of patents with cSLE. (First Release February 15 2019; J Rheumatol
2019;46:731–8; doi:10.3899/jrheum.180337)

Key Indexing Terms:
SYSTEMIC LUPUS ERYTHEMATOSUS           AMERICAN COLLEGE OF RHEUMATOLOGY 

SYSTEMIC LUPUS INTERNATIONAL COLLABORATING CLINICS 
CLASSIFICATION CRITERIA     CHILDHOOD-ONSET SYSTEMIC LUPUS ERYTHEMATOSUS

From the Division of Rheumatology, The Hospital for Sick Children;
Faculty of Medicine, University of Toronto; Translational Medicine,
SickKids Research Institute, Toronto, Ontario, Canada.
J.J. Tao, BSc, Division of Rheumatology, The Hospital for Sick Children,
and Faculty of Medicine, University of Toronto, and Translational
Medicine, SickKids Research Institute; L.T. Hiraki, MD, FRCPC, ScD,
Division of Rheumatology, The Hospital for Sick Children, and Faculty of
Medicine, University of Toronto, and Translational Medicine, SickKids
Research Institute; D.M. Levy, MD, FRCPC, Division of Rheumatology,
The Hospital for Sick Children, and Faculty of Medicine, University of
Toronto, and Translational Medicine, SickKids Research Institute; 
E.D. Silverman, MD, FRCPC, Division of Rheumatology, The Hospital for
Sick Children, and Faculty of Medicine, University of Toronto, and
Translational Medicine, SickKids Research Institute. 
Address correspondence to Dr. E.D. Silverman, The Hospital for Sick
Children, 555 University Ave., Toronto, Ontario M5G 1X8, Canada. 
E-mail: earl.silverman@sickkids.ca
Accepted for publication October 4, 2018.

Systemic lupus erythematosus (SLE) is a multisystem
autoimmune disease that mainly affects women of child-

bearing age, with about 20% beginning in childhood and
adolescence. Patients with SLE vary greatly in clinical and
laboratory presentation and may be confused with patients
who have other systemic autoimmune diseases. Therefore in
1971, the American College of Rheumatology (ACR)
developed a set of classification criteria that had the best
sensitivity and specificity to collect a well-defined SLE
research patient population that can be objectively differen-
tiated from other autoimmune diseases1. The ACR criteria
have since been modified from the 1971 criteria: once in
1982 to improve its sensitivity and specificity and again in
1997 to reflect new antiphospholipid antibody testing2,3.
    As early as 2003, the Systemic Lupus International
Collaborating Clinics (SLICC) group realized that the 1997
criteria may need further revision4. In 2012, new SLICC
classification criteria were published for SLE5. The new
SLICC criteria had increased the sensitivity of ACR criteria
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from 83% to 97% but decreased the specificity from 96% to
84%. Overall, it resulted in a lower number of misclassified
cases5.
    Although both ACR and SLICC criteria are used in
childhood-onset SLE (cSLE) research, both these criteria sets
have only been validated by a few studies in cSLE, all with
relatively small sample sizes. To date, there have been only
2 studies comparing the sensitivity and specificity of ACR
and SLICC criteria in cSLE6,7. More recently, there has been
a larger study examining only the sensitivity of the 2 classi-
fication criteria8. The aim of our study was to determine and
compare the sensitivities of ACR and SLICC criteria in cSLE
within a large, multiethnic, single-center cohort. Secondary
aims were to identify the frequency of the specific features
that resulted in patients meeting only one of the 2 classifi-
cation criteria sets, to identify any autoantibodies seen in
patients with cSLE that were not recorded in either set of
criteria, and to assess sensitivities of criteria across sexes,
ethnicities, and time from diagnosis. 

MATERIALS AND METHODS
Study population. The SickKids Lupus Database was queried for all patients
entered between January 1984 and May 2017 and 758 patients met the entry
criteria: (1) diagnosed and followed at SickKids Hospital; and (2) diagnosed
with cSLE (defined as diagnosis prior to age 18) or diagnosed with
incipient cSLE (ISLE; did not meet ACR or SLICC criteria for SLE but
had clinical and laboratory features suggestive of SLE). The SickKids
Lupus Database has prospectively collected all clinical and laboratory data
on each patient since its inception in January 1984 using a structured data
collection form. Of the 758 patients, 722 (95%) were diagnosed with cSLE
and 36 (5%) had ISLE. All diagnoses, including ACR–/SLICC– patients,
had 100% agreement of all 3 expert pediatric staff rheumatologists (EDS,
DML, LTH with 37, 15, and 10 yrs of experience treating patients with
cSLE, respectively). Patients with ISLE met neither expert opinion nor
ACR or SLICC criteria. The final study cohort therefore consisted of 722
patients with cSLE.
      This study has been approved by REB at SickKids Hospital (REB no.
1000028143).
Data collection. Baseline features and any new feature(s) seen at each visit
were recorded and entered prospectively into the database. The SickKids
Lupus Database has prospectively collected all clinical and laboratory data
on each patient since its inception in January 1984 using a structured data
collection form. All patient information within the SickKids Lupus Database
was reviewed and then validated against medical records prior to the
validation of ACR and SLICC classification criteria scores. These classifi-
cations were based on cumulative symptoms up to the time of the last visit5.
Following this, all patients were then grouped into 4 mutually exclusive
categories based on their fulfillment of the following: (1) Both ACR and
SLICC classification criteria (ACR+/SLICC+); (2) ACR but not SLICC
classification criteria (ACR+/SLICC–); (3) SLICC but not ACR classifi-
cation criteria (ACR–/SLICC+); or (4) neither ACR or SLICC classification
criteria but diagnosis based on expert opinion (ACR–/SLICC–). For 
ACR–/SLICC– patients, the reason for diagnosis of cSLE was noted.
Data analysis. We used descriptive statistics to describe our cohort.
Additionally, the sensitivity of each criteria set was calculated and then
compared to each other using McNemar’s test because both criteria were
applied to each patient, resulting in paired nominal data. The level of signifi-
cance was set at p < 0.05. 
      All analyses were done using JASP (version 0.8.1.2) and Microsoft Excel
(version 14.7.2).

RESULTS
Demographics. Our study cohort consisted of 722 patients
diagnosed with cSLE: 590 (81.7%) were female with a mean
age of diagnosis of 12.8 years ± 3 years. The predominant
ethnicities in our cohort were Asian (36.6%), white (29.2%),
black (14.0%), and Hispanic (3.9%). In addition, 5.3%
identified as mixed and 10.4% were of unknown ethnicity
(Table 1).
Comparison of ACR and SLICC classification sensitivity.
There was a greater number of patients who had ≥ 4 SLICC
classification criteria [695/722 patients (96.3%)] than who
met ≥ 4 ACR classification criteria [667/722 patients
(92.4%); p = 0.001]. The mean number of SLICC classifi-
cation criteria met by our total cohort was 7.5 (± SD 2.5) with
a range of 2–15 criteria, while the mean number of ACR
criteria was 5.7 (± SD 1.5) with a range of 1–10 criteria
(Figure 1). When we excluded the 7 patients who were
diagnosed by expert opinion only, the mean number of
SLICC classification criteria at 7.5 (± SD 2.5) and the mean
number of ACR classification at 5.7 (± SD 1.5) did not
change, but the range of values decreased to 3–15 criteria and
2–10 criteria, respectively.
Effect of sex. Of the females, 548/590 (92.9%) met ACR
classification criteria, whereas 567/590 (96.1%) met SLICC
classification criteria (p = 0.02). Similarly, among the males,
119/132 (90.2%) met ACR classification criteria and 128
(97.0%) met SLICC classification criteria (p = 0.02). 
Effect of ethnicity. There were a greater number of patients
who met SLICC classification criteria (259/264, 98.1%)
compared to ACR classification criteria (248/264, 93.9%; 
p = 0.006) in the Asian subgroup. Although non-statistically
significant, similar findings were noted across white, black,
Hispanic, mixed, and unknown ethnic subgroups (Table 1). 
Effect of time of scoring from diagnosis. The study cohort
was scored according to both ACR and SLICC classification
criteria based on all SLE features present up until their most
recent visit. There were 183 (25.3%) scored within ≤ 1 year,
192 (26.6%) scored between 2–3 years, 133 (18.4%) scored
within 4–5 years, 145 (20.1%) scored within 6–10 years, and
69 (9.6%) scored beyond 10 years of initial diagnosis. The
sensitivities of both ACR and SLICC classification criteria
followed an upward trend as time progressed from the initial
diagnosis: 82.5% versus 91.3% (p = 0.01) at ≤ 1 year, 92.7%
versus 97.9% (p = 0.02) at 2–3 years, 95.5% versus 98.5%
(p = 0.5) at 4–5 years, 97.9% versus 96.6% (p = 0.7) at 6–10
years, and 100.0% versus 100.0% at > 10 years. 
    The cohort was then divided into 4 mutually exclusive
categories: ACR+/SLICC+, ACR–/SLICC+, ACR+/SLICC–,
and ACR–/SLICC– (Table 2).
(1) Six hundred forty-seven of the 722 (89.6%) patients met
both ACR and SLICC classification criteria (ACR+/SLICC+;
Table 2). 
(2) Forty-eight patients (6.6%) had < 4 ACR classification
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criteria but ≥ 4 SLICC classification criteria or confirmed
renal biopsy (ACR–/SLICC+; Figure 2A, dark grey circles).
(3) Twenty patients (2.8%) had < 4 SLICC classification
criteria but ≥ 4 ACR classification criteria (ACR+/SLICC–;
Figure 2A, light grey circles).
(4) Seven patients in the cohort (1%) did not have > 4 SLICC

or ACR classification criteria and were classified with cSLE
by consensus expert opinion only.
ACR+/SLICC+ cSLE patients. Within the ACR+/SLICC+
population, we examined how the number of classification
criteria compared between the 2 classification systems (Table
3). Overall, about half the patients (322/647, 49.8%) met
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Table 1. Summary of ACR and SLICC sensitivity.

Variables                                                 Total, n (%)        ACR                          SLICC            
                                                                                                    ± Positive, n            Sensitivity, %               ±± Positive, n               Sensitivity, %                  p

All patients                                               722 (100)                          667                          92.4                              695                              96.3                     0.001*
Sex                                                                                                                                                                                                                                               
      Female                                               590 (81.7)                          548                          92.9                              567                              96.1                      0.02*
      Male                                                  132 (18.3)                          119                          90.2                              128                              97.0                      0.02*
Ethnicity                                                                                                                                                                                                                                      
      Asian                                                 264 (36.6)                          248                          93.9                              259                              98.1                     0.006*
      White                                                 211 (29.2)                          195                          92.4                              200                              94.8                        0.4
      Black                                                 101 (14.0)                           96                           95.0                               99                               98.0                        0.4
      Hispanic                                              28 (3.9)                             26                           92.9                               27                               96.4                         1
      Aboriginal                                            4 (0.6)                               4                           100.0                               4                               100.0                        –
      Pacific Islander                                     1 (0.1)                               1                           100.0                               1                               100.0                        –
      Mixed                                                  38 (5.3)                             36                           94.7                               38                              100.0                       0.5
      Unknown                                            75 (10.4)                            61                           81.3                               67                               89.3                        0.3
Time of scoring from diagnosis                                                                                                                                                                                                  
      ≤ 1 yr                                                 183 (25.3)                          151                          82.5                              167                              91.3                      0.01*
      2–3 yrs                                               192 (26.6)                          178                          92.7                              188                              97.9                      0.02*
      4–5 yrs                                               133 (18.4)                          127                          95.5                              131                              98.5                        0.5
      6–10 yrs                                             145 (20.1)                          142                          97.9                              140                              96.6                        0.7
      > 10 yrs                                                69 (9.6)                             69                          100.0                              69                              100.0                        –

* P < 0.05 indicates a statistically significant difference between the sensitivity of ACR and SLICC classification criteria. ± Individuals who met ≥ 4 ACR
classification criteria. ±± Individuals who met ≥ 4 SLICC classification criteria. ACR: American College of Rheumatology; SLICC: Systemic Lupus International
Collaborating Clinics.

Figure 1. ACR and SLICC score distribution. Box and whisker plot of the number of individual ACR and SLICC criteria met
by the cohort. The X-axis shows the classification system, while the Y-axis shows the number of criteria. The box shows the
median and interquartile range, while the whiskers show the upper and lower extremes. Dots placed outside the whiskers
represent outliers. ACR: American College of Rheumatology; SLICC: Systemic Lupus International Collaborating Clinics.
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Table 2. Comparison of patients who met 1, both, or neither classification criteria.

Variables                                                             *ACR+/SLICC+         **ACR+/SLICC–      ± ACR–/SLICC+        ±± ACR–/SLICC–                   Total

Total                                                                              647                                20                               48                                  7                                 722
Sex                                                                                                                                                                                                                                     
     Female                                                                     530                                18                               37                                  5                                 590
     Male                                                                         117                                 2                                11                                  2                                 132
Ethnicity                                                                                                                                                                                                                            
     Asian                                                                       247                                 1                                12                                  4                                 264
     White                                                                       185                                10                               15                                  1                                 211
     Black                                                                        95                                  1                                 4                                   1                                 101
     Hispanic                                                                    25                                  1                                 2                                   0                                  28
     Aboriginal                                                                  4                                   0                                 0                                   0                                   4
     Pacific Islander                                                          1                                   0                                 0                                   0                                   1
     Mixed                                                                       36                                  0                                 2                                   0                                  38
     Unknown                                                                  54                                  7                                13                                  1                                  75
Time of scoring from diagnosis                                                                                                                                                                                        

≤ 1 yr                                                                       142                                 9                                25                                  7                                 183
2–3 yrs                                                                    174                                 4                                14                                  0                                 192
4–5 yrs                                                                    125                                 2                                 6                                   0                                 133
6–10 yrs                                                                  137                                 5                                 3                                   0                                 145
> 10 yrs                                                                    69                                  0                                 0                                   0                                  69

* Patients who met both ACR and SLICC classification criteria. ** Patients who met ACR but not SLICC classification criteria. ± Patients who met SLICC but
not ACR classification criteria. ±± Patients who met neither ACR nor SLICC classification criteria. ACR: American College of Rheumatology; SLICC: Systemic
Lupus International Collaborating Clinics.

Figure 2A. The individual number of ACR and SLICC criteria met in patients who met only 1 of the 2 classification criteria (ACR–/SLICC+ and ACR+/SLICC–
patients). The majority of discordant scores lie only 1 point apart. The location along the X- and Y-axes indicates the number of SLICC and ACR criteria met
by each patient, respectively. The diameter of each circle is proportional to the number of cSLE patients (number shown within or below) associated with each
locus. The light grey circles represent the 20 ACR+/SLICC– patients, the majority (16) of which met 4 ACR criteria and 3 SLICC criteria. The dark grey circles
represent the 48 ACR–/SLICC+ patients, the majority (24) of whom met 3 ACR criteria and 4 SLICC criteria. ACR: American College of Rheumatology;
SLICC: Systemic Lupus International Collaborating Clinics; cSLE: childhood-onset systemic lupus erythematosus.
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more SLICC than ACR criteria, a little fewer than half of
patients (286/647, 44.2%) had an equal number of ACR and
SLICC classification criteria, and only 39 (6.0%) met more
ACR than SLICC criteria. One patient was placed in this
group despite a SLICC score of 3 because the presence of
biopsy-proven nephritis qualified for SLICC classification.
For ease of presentation and clinical significance, we desig-
nated a maximum score of > 6 for this analysis. 
ACR–/SLICC+ cSLE patients. Of the 48 patients who were
in the ACR–/SLICC+ cohort, 42 had 3 ACR classification
criteria and 6 had only 2. The individual SLICC-specific
classification criteria met by these are shown in Table 4. In
the 42 patients who met SLICC criteria but had 3 ACR
criteria, 41 met SLICC classification owing to additional
SLICC-specific criterion and 1 owing to biopsy-confirmed
nephritis. The most common SLICC-specific criterion was

hypocomplementemia in 18, followed by alopecia in 15,
multiple hematologic criteria in 13, multiple specific auto-
antibodies in 11, positive Coombs test without hemolysis in
6, broadened criteria of central nervous system (CNS)
involvement in 2, and broadened criteria for acute cutaneous
lupus erythematosus in 2 (Table 4). Similarly, in the 6 patients
who met SLICC criteria but only 2 ACR criteria, 5 patients
had both hypocomplementemia and multiple hematologic
criteria, while the remaining patient had alopecia and met
SLICC (but not ACR) criteria for leukopenia (Table 4). The
percentages of the individual SLICC criteria in these patients
are as follows: hypocomplementemia (29.1%), additional
hematologic (24.1%) criteria, alopecia (20.3%), additional
immunologic (13.9%) criteria, positive Coombs test without
hemolysis (7.6%), broadened criteria for CNS (2.5%), and
broadened acute cutaneous lupus erythematosus (2.5%)
criteria (Figure 2B).
ACR+/SLICC– cSLE patients. All 20 of the patients who
were in the ACR+/SLICC– cohort met 3 SLICC classification
criteria. The additional ACR classification criteria were photo-
sensitivity in 14, ACR (but not SLICC) lymphopenia classifi-
cation criteria in 3, and both photosensitivity and ACR (but
not SLICC) lymphopenia in 3. Overall, photosensitivity was
present in 73.9% and ACR (but not SLICC) lymphopenia in
26.1% of the 20 patients (Figure 2C).
    If we modified SLICC criteria to consider photosensitivity
as a separate criterion from acute cutaneous lupus erythe-
matosus rash (as in ACR), the sensitivity of SLICC classifi-
cation would increase to 98.6% (p = 0.0001). The sensitivity
would further increase to 99.0% (p = 0.0001) if both changes
were made (disaggregation of photosensitivity and inclusion
of the ACR lymphopenia criteria).
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Table 3. Comparison of the number of individual classification criteria met
by each ACR+/SLICC+ patient.

No. ACR                 ACR =             ACR <             ACR >             Total
Criteria                   SLICC*          SLICC**         SLICC***

4                                  29                     63                     1†                           93
5                                  37                    104                    18                   159
6                                  18                    140                    12                   170
> 6                              202                    15                      8                    225
Total                           286                   322                    39                   647

† This patient met SLICC classification because of biopsy-confirmed
nephritis and autoantibodies. * No. patients who had equal number of ACR
and SLICC classification criteria. ** No. patients who had fewer ACR than
SLICC classification criteria. *** No. patients who had more ACR than
SLICC classification criteria. ACR: American College of Rheumatology;
SLICC: Systemic Lupus International Collaborating Clinics.

Table 4. ACR–/SLICC+ group*, additional SLICC-specific classification criteria.

SLICC Feature Not in ACR                                ± Patients with 3      ±± Patients with 2           % of Individual
Classification Criteria                                            ACR (n = 41)           ACR (n = 6)        SLICC Criteria, n (%)

Hypocomplementemia                                                    18                              5                          23/79 (29.1)
Alopecia                                                                          15                              1                          16/79 (20.3)
Total no. with additional hematologic                            13                              6                          19/79 (24.1)
    Leukopenia (SLICC only)                                           1                               1                                    
    1 additional                                                                  5                               3                                    
    2 additional                                                                  7                               2                                    
Coombs+ anemia without hemolysis                               6                               0                            6/79 (7.6)
Total no. with additional autoantibodies                         11                              0                          11/79 (13.9)
    1 additional                                                                  9                               0                                    
    2 additional                                                                  2                               0                                    
CNS criteria                                                                     2                               0                            2/79 (2.5)
Acute cutaneous lupus erythematosus                             2                               0                            2/79 (2.5)
Total                                                                                67                             12                          79/79 (100)

* All 48 ACR–/SLICC+ have < 4 ACR classification criteria; 47 met ≥ 4 SLICC classification criteria, and 1 met
SLICC classification through biopsy-confirmed nephritis and the presence of autoantibodies (excluded from this
table). ± Patients could have > 1 SLICC classification criteria not present in ACR classification. ±± All patients
had 2 SLICC classification criteria not present in ACR classification. ACR: American College of Rheumatology;
SLICC: Systemic Lupus International Collaborating Clinics; CNS: central nervous system.
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ACR–/SLICC– cSLE patients. There were 7 patients in the
ACR–/SLICC– cohort. The diagnosis of these patients with
cSLE was based on the presence of at least 1 specific
SLE-associated autoantibody not included in classification
(anti-Ro, –La, or –RNP antibodies) in the absence of
anti-dsDNA antibodies (definition was agreed upon by all 3
experts). The majority of these patients (4/7) had anti-Ro
antibodies along with 3 ACR and 3 SLICC classification
criteria. The remaining 3 patients had anti-Ro and anti-RNP
antibodies with 3 ACR and 2 SLICC criteria; anti-Ro and
anti-La antibodies with 2 ACR and 2 SLICC criteria; and
anti-RNP antibodies with 1 ACR and 2 SLICC criteria,
respectively. Anti-Ro antibodies were present in 6 (85.7%)
of these patients, anti-RNP antibodies in 2 (28.6%) patients,
and anti-La antibodies in 1 (14.3%) patient. None had sicca
symptoms or Raynaud phenomenon.

DISCUSSION
SLE can be difficult to diagnose and classify owing to its
heterogeneous clinical presentation. The ACR and SLICC
classification criteria were developed to select a well-defined
SLE patient population for research purposes. Although both
sets of classification criteria have been well validated in adult

SLE populations9,10,11,12, only a few studies, all with smaller
sample sizes, have examined their use in cSLE6,7,8. In our
study, we compared the sensitivities of the ACR and SLICC
classification criteria in cSLE using a large multiethnic cohort
of 722 patients with a clinical diagnosis of cSLE. 
    The SLICC criteria had significantly increased sensitivity
(96.3%) compared to ACR criteria (92.4%) in cSLE. This
increased sensitivity of the SLICC criteria is similar to what
has been reported in both adult5,9,10,11,12 and pediatric6,7,8
populations. The increased sensitivity of the SLICC criteria
remained significant when patients were stratified according
to sex. However, when stratified by ethnicity, SLICC criteria
was only significantly more sensitive in the Asian subgroup
even though a similar trend was also found across other
ethnicities. 
    When we examined how the criteria performed at different
times from diagnosis, increased sensitivity of the SLICC
criteria was found only within the first 3 years of diagnosis.
In later years, the sensitivities of both criteria increased and
the difference in sensitivity narrowed between the 2 criteria
such that at 10 years, both criteria had 100% sensitivity. Our
findings are similar to the results of other studies, which
found ACR and SLICC sensitivities of 84.1% and 92.9%,
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Figure 2B. Percentages of the individual classification criteria present in the 48 patients who had ≥ 4 SLICC
criteria but < 4 ACR criteria (ACR–/SLICC+ patients). This was the result of the following differences between
the SLICC and ACR classification criteria: in 29.1% it was the result of hypocomplementemia (light grey), 24.1%
multiple hematologic criteria (dark grey), 20.3% alopecia (black), 13.9% multiple immunologic criteria
(diamonds), 7.6% Coombs+ positive anemia without hemolysis (squares), 2.5% broadened criteria for CNS criteria
(dots), and 2.5% broadened acute cutaneous lupus erythematosus criteria (stripes). ACR: American College of
Rheumatology; SLICC: Systemic Lupus International Collaborating Clinics; CNS: central nervous system.
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respectively, within the first year from diagnosis, followed
by 92.0% and 100% at the latest followup, respectively
(median of 3.6 yrs from the initial scoring)8. This overarching
trend is also supported by the even larger differences in sensi-
tivity reported by Sag, et al6 and Fonseca, et al7 based on
scoring at disease onset. Therefore, our study and the other
cSLE studies demonstrate that the SLICC classification
criteria identifies more patients earlier in their course as
compared to the ACR classification criteria. The use of
SLICC criteria may improve clinical care and allow us to
study patients earlier in their disease course. 
    Although we found an increased sensitivity of the SLICC
criteria in cSLE, as expected, there was excellent concor-
dance at 89.6% between the 2 criteria to classify a patient
with cSLE. This has been previously reported6,7,8. When we
examined which specific criteria increased the sensitivity of
the SLICC criteria as compared to the ACR criteria, we found
that the most common criterion was hypocomplementemia.
Hypocomplementemia showed a 92.6% specificity in the
derivation cohort for the SLICC criteria validation study5.
Subsequent studies in adults have confirmed that the addition
of hypocomplementemia increased the sensitivity of SLE
classification in patients with undifferentiated connective
tissue diseases and in patients who did not meet ACR criteria.
The number of patients having hypocomplementemia was
similar to the number with arthritis and anti-dsDNA
antibodies11,12,13. We found that not restricting patients to a

single hematologic abnormality and the addition of additional
autoantibodies (as seen in the SLICC criteria) will lead to an
earlier classification of patients with chronic immune-medi-
ated cytopenias including Evans syndrome and potential
earlier detection of major organ involvement. Overall, we
found that we identified an additional 3.9% of patients using
SLICC criteria. 
    Conversely, 2.8% of patients who were classified by ACR
criteria would not be classified as having cSLE using the
SLICC criteria. In the majority of cases, the loss of photo-
sensitivity as a separate criterion in the SLICC classification
criteria led to its failure in classifying a patient that was
classified by ACR criteria. In a minority of cases, the loss of
SLICC classification was due to the differences in the criteria
for lymphopenia. In fact, if we added back photosensitivity
as a separate criterion, the SLICC sensitivity would increase
to 98.6% and the use of the ACR and not SLICC lympho-
penia criteria would further increase the sensitivity to 99.0%. 
    Seven patients (1%) in our study population were
diagnosed with cSLE without meeting either SLICC or ACR
criteria. Six of these patients were positive for anti-Ro
antibodies (3 of which had no other specific autoantibodies).
Anti-Ro antibodies are more frequently seen in patients with
primary Sjögren syndrome (pSS) than either adult-onset SLE
and cSLE14,15,16,17,18. Because pSS occurs in 2–10/10,000
adults19,20, the specificity of anti-Ro antibodies in adult-onset
SLE is low. In contrast, pSS is very rare in children, with only
81 cases reported in a systematic review of the literature
between 2000 and 2010, while it occurs in about 40% of
patients with cSLE21. Therefore, although never tested in a
pediatric cohort, the specificity of anti-Ro antibodies to cSLE
is likely to be high. Although this would affect the classifi-
cation of cSLE in only a minority of patients, it may be
reasonable to consider the utility of including anti-Ro
antibodies in the classification criteria in cSLE owing to the
rarity of pSS in this age group. 
    The major limitation of our study is that only sensitivity
of the classification criteria was studied, because a lack of an
appropriate control group precluded the ability to assess
specificity. Similarly, our suggestions regarding the addition
of photosensitivity to SLICC criteria, the inclusion of ACR
(as opposed to SLICC) lymphopenia criteria, and addition of
anti-Ro antibodies would significantly increase sensitivity,
but the effect of these changes on specificity must be assessed
prior to implementation. In addition, the study was conducted
in only a single center, although the SickKids cohort is a
multiethnic cohort. Lastly, because there is no gold standard
for the diagnosis of SLE, we relied on the consensus clinical
diagnosis by expert opinion of 3 clinicians from the same
SLE clinic.
    The SLICC criteria were significantly more sensitive than
ACR criteria in cSLE classification overall and across both
sexes in subgroup analysis. Similar but non-statistically
significant trends were seen consistently across multiple
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Figure 2C. Percentages of the individual classification criteria present in the
patients who had ≥ 4 ACR criteria but < 4 SLICC criteria (ACR+/SLICC–
patients). This was the result of photosensitivity in 73.9% (grey) and differ-
ences in the definition of lymphopenia used in the 2 classification criteria in
26.1% (black). ACR: American College of Rheumatology; SLICC: Systemic
Lupus International Collaborating Clinics.
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ethnicities. SLICC classification criteria was found to be
significantly superior to ACR classification criteria early in
disease course. With the upcoming European League Against
Rheumatism/ACR classification criteria update22, it will be
interesting to see how it performs in cSLE in comparison.
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