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Abstract

Objectives—To develop widely acceptable preliminary criteria of global flare for childhood-
onset SLE (cSLE).
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Methods—~Pediatric rheumatologists (n=138) rated a total of 358 unique patient profiles (PP)
with information about the cSLE flare descriptors (cSLE-FD) from two consecutive visits: patient
global assessment of well-being, physician global assessment of disease activity (MD-global),
health-related quality of life, anti-dsDNA antibodies, disease activity index score, protein/
creatinine (P/C) ratio, complement levels and ESR. Based on 2996 rater responses about the
course of cSLE (baseline vs. follow-up) the accuracy (sensitivity, specificity, area under the
receiver operating characteristic curve) of candidate flare criteria was assessed. An international
consensus conference was held to rank these candidate flare criteria as per the ACR-
recommendations for the development and validation of criteria sets.

Results—The highest ranked candidate criteria considered absolute changes (A) of the SLEDAI
or BILAG, MD-global, P/C ratio, and ESR; Flare scores can be calculated [0.5 x ASLEDAI + 0.45
x AP/C ratio + 0.5 x AMD-global + 0.02 x AESR], where values > 1.04 are reflective of a flare.
Similarly, BILAG-based flare scores [0.4 x ABILAG + 0.65 x AP/C ratio + 0.5 x AMD-global +
0.02 x AESR] of > 1.15 were diagnostic of a flare. Flare scores increase with flare severity.

Conclusions—Consensus has been reached on preliminary criteria for global flares in cSLE.
Further validation studies are needed to confirm the usefulness of the cSLE flare criteria in
research and for clinical care.
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INTRODUCTION

Systemic lupus erythematosus is a complex, chronic multi-system autoimmune
inflammatory disease that primarily targets young women of non-Caucasian ancestry (1-2).
Up to 20% of patients are diagnosed during childhood, i.e. prior to age 16 years (cSLE), and
their disease has a less favorable prognosis, particularly with respect to multi-organ and
kidney involvement, when onset occurs early in life (3-5). The course of cSLE is
characterized by episodes of clinically relevant worsening or disease flares; followed by
periods of improvement which are generally the result of more intensive drug therapy. A
flare of cSLE has been defined as “a measurable worsening of SLE disease activity in at
least one organ system, involving new or worse signs of disease that may be accompanied
by new or worse SLE symptoms; depending on the severity of the flare, more intensive
therapy may be required” (6). However, at present, there are no generally accepted criteria
or algorithms to determine whether a patient has experienced a flare of global disease in
CSLE.

In an earlier phase of this project, an international consensus was reached about a set of
cSLE flare descriptors (cSLE-FD) for identifying flares in cSLE patients. Previous research
demonstrated that the scores of a disease activity measure alone are inadequate for
identifying flares (7). Moreover, there was consensus around the need to discriminate three
levels of flare severity: mild or minor, moderate, and major or severe flares (6).

The objectives of this phase of the project were to apply consensus formation methodology
to develop preliminary criteria of global flare of cSLE under consideration of the cSLE-FD
(a) using patient profile (PP) ratings that were completed by an international group of
pediatric rheumatologists; and (b) ranking these candidate flare criteria under consideration
of the American College of Rheumatology (ACR) suggested recommendations for
development and validation of criteria sets.

Arthritis Care Res (Hoboken). Author manuscript; available in PMC 2012 September 1.
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PATIENTS AND METHODS

The overall approach to this phase of the project (Figure 1) was based on the methodological
framework successfully employed in pediatric rheumatology in the past and as has been
detailed by the Classification & Response Criteria Subcommittee of the ACR Committee on
Quality Measures (8). The initial results of the consensus formation with respect to the
domains and parameters to be considered in future cSLE flare criteria are described
elsewhere (6). Briefly, pediatric rheumatologists who were members of the Childhood
Anrthritis & Rheumatology Research Alliance, the Pediatric Rheumatology European Society
Juvenile Lupus Working Group, the Pan-American League of Arthritis & Rheumatology, or
the ACR were invited to answer Delphi surveys. Subsequently, responses to two Delphi
surveys resulted in consensus around a common definition of cSLE global flares, the cSLE-
FD, followed by a data-driven exploration of candidate flare criteria (6). As opposed to
previous criteria for flare in other pediatric rheumatic diseases, the latter suggested that
uniform percentage changes are unlikely sufficient to capture cSLE flares with high
sensitivity, and that other statistical techniques may yield cSLE flare criteria with higher
accuracy.

We now present the phase of the project aimed at the development of preliminary criteria of
global flare of cSLE. This encompassed patient profile (PP) ratings by pediatric
rheumatologists from Australia, Africa, Asia, Europe and the Americas [Step 1]. The
interpretation of the “true’ disease course of a given PP was done using two approaches,
which resulted in two distinct datasets for the subsequent validation exercises [Step 2].
Various candidate flare algorithms were generated and their ability to discriminate patients
with flare was tested using the PP ratings [Step 3]; subsequently, during a consensus
conference (CC), these candidate flare criteria were ranked under consideration of
information from the medical literature, statistical performance, as well as reliability,
feasibility, and face validity as per the ACR guidance document and the OMERACT filter
(8) [Step 4].

Step 1: Patient Profiles & Ratings of Disease Course of a Patient Profile

Six of the authors conducted a pilot study to test the format of the PP. Built on this pilot
study, we generated 358 unique PP, using prospectively collected cohort data of patients
with cSLE (6, 9-11). Information for 137 PP were used previously to explore various
statistical methods that might be utilized when developing cSLE flare criteria (6).

Patients whose disease course is reflected in the PP had a history of constitutional symptoms
(89%), cSLE features pertaining to the mucocutaneous (90%), musculoskeletal (86%),
hematologic (86%), renal (69%), neurologic (35%), vascular (31%), cardiac (29%), and
gastrointestinal (21%) systems. Thus the relative frequency of organ involvement was
comparable to that reported in the literature (12).

Data selected for the PP included all available visit pairs (baseline — follow-up) of cSLE
patients considered to have had a flare as per the treating physician. Using a random-number
approach, we selected 50 visit pairs representing “stable disease” as per the treating pediatric
rheumatologist.

Each PP provided data about a cSLE patient at the time of a baseline visit and a follow-up
visit approximately 3 to 6 months later. For each PP visit, the cSLE-FD were provided (6):
[1] physician assessment of overall disease activity as measured on a visual analog scale
(VAS) with a range from 0 to 10 (MD-global; 0 = inactive disease; 10 = very active
disease); [2] parent assessment of patient overall well-being as measured on a VAS with a
range from 0 to 10 (0 = very poor; 10 = very well); [3] health-related quality of life as
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measured by the Child Health Questionnaire physical summary score (CHQ-PHS); [4]
proteinuria as measured by timed urine collection or spot protein/creatinine ratio (P/C ratio);
[5] ESR,; [6] levels of the complements C3 and C4; [7] summary score of a validated disease
activity index; here: SLEDAI (13) and the BILAG (14-15); and [9] levels of anti-dsSDNA
antibodies, where changes between visits were categorized as follows: abnormal/newly
normal; normal/normal; abnormal/abnormal, and normal/newly abnormal. Consensus was
reached (Delphi surveys) that medication use should not be considered as a variable in
future criteria sets of cSLE flare. Details on the format of the PP are provided in Appendix
1.

Disease Course—PP raters were randomly assigned to assess the disease course of a
maximum of 40 PP. The disease course between visits was categorized by the PP raters as
follows: major flare; moderate flare; minor flare; unchanged; or improved. Thus, a global
flare was considered as “present” whenever the disease course was rated as minor, moderate,
or major flare. The PP raters also provided feedback about which of the information
provided was most important for their disease course assignment.

Step 2: Adjudication of Disease Course of the PP

A randomization scheme was pre-planned to ensure that each PP was sent to about 10 raters,
with the ratio of American and international raters matching that of the PP raters' pool (about
1:1). PP with fewer than 4 ratings were regarded as “invalid” or “unqualified” and excluded
from further consideration.

Adjudication of the (true) disease course—Only “qualified” PP with successful
adjudication were considered in Step 3. Given that PP raters may not necessarily agree on
the disease course, the “true” overall course of cSLE for a given PP was adjudicated using
two approaches; (a) 67%-Rule: at least 2/3 of the raters agreed on a given disease course, (b)
Majority-Rule: the majority of the raters of a PP agreed on a given disease course.

Step 3: Generation of Candidate Flare Criteria & Assessment of Performance

Three principal strategies were employed to develop a series of candidate flare algorithms:
(a) consideration of relative changes of core disease descriptors, a method utilized in other
response criteria used in pediatric rheumatology. Thus we generated candidate flare criteria,
using uniform percentage changes of the cSLE-FD between 20 — 70%, in 5% increments.
Furthermore, we developed algorithms that considered absolute baseline-to-follow-up
changes of the cSLE-FD using two statistical techniques: (b) multinomial logistic
regression, which yields a numeric “flare score” (or log odds of flare) calculated from the
changes of several or all cSLE-FD predictors; (c) Classification Tree Analysis (CART)
models which use Boolean rules to identify global flares of cSLE (16) and also features a
“CART-score”.

As was deemed important based on previous consensus, both strategies (b) and (c) also
allow for the estimation of flare severity (minor vs. moderate vs. major) using the “flare
score” or “CART-score”, respectively (6).

Statistical analysis in preparation of the testing of candidate flare criteria—
Using the 67%-Rule and the Majority-Rule dataset respectively, each cSLE-FD was
assessed for its association with another cSLE-FD by multiple logistic regression analysis.
Given the intended widespread use of the cSLE flare criteria, we tested whether there were
systematic differences in the ratings provided by raters (a) from different geographic
regions, or (b) with varying professional experience as measured by the duration of medical
practice. Agreement among raters was assessed using intra-class correlation coefficients
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(ICC) and/or Kappa (x) statistics. An ICC or a k value can be interpreted as follows: poor
agreement: ICC or k < 0.4; fair to good agreement: ICC or x > 0.4 — 0.75; substantial to
excellent agreement: ICC or « = 0.75 (17).

We also examined the cSLE-FD for internal redundancy using partial Pearson correlation
coefficients (rp), which allow for the pair-wise assessment of changes of the cSLE-FD, while
adjusting for the remaining cSLE-FD. High (rp > 0.6) or very high (r, > 0.8) values support
redundancy or indicate that algorithms containing both cSLE-FD predictors could have the
potential problem of collinearity which may cause unstable estimates, i.e. whether the
patient truly has experienced a flare or not.

Performance & Accuracy—Each candidate flare criterion was assessed for diagnostic
accuracy using receiver's operating characteristic (ROC) curve analysis. Specifically, the
area under the ROC curve (AUC) was calculated, and the diagnostic accuracy was
considered outstanding, excellent, good, fair, and poor if AUC was in the range of 0.9 — 1.0,
0.81-0.90, 0.71 - 0.80, 0.61 — 0.70, and < 0.60, respectively (18).

Each candidate flare algorithm derived by multinomial logistic regression consisted of
several cSLE-FD predictors, and provides multiple “flare scores” (or log odds of flare).
Considering all possible flare scores, the overall diagnostic accuracy of an algorithm can be
estimated by means of the AUC.

For each algorithm, a “flare score threshold” was defined for clinical use and for
comparison of the statistical performance of the pool of candidate flare algorithms. When
using a certain flare algorithm, the assignment of a patient's disease course (here: major/
moderate/minor flare vs. no flare) can be made by comparing the patient's “flare score” to
the “flare score threshold”. CC participants concurred that the “flare score threshold” for a
given algorithm should reflect the highest conditional AUC among all candidate thresholds
on a ROC curve. The performance of the algorithm under this “flare score threshold” was
then judged by its sensitivity and specificity.

Similar to algorithms derived by multinomial logistic regression, CART-based criteria yield
"CART-scores' that can be used to decide on the presence of a flare, including its severity.
Different from disease course criteria derived by multinomial regression, CART-based flare
algorithms result in a single discrete value for sensitivity and specificity, respectively.

Step 4: Ranking of Candidate Flare Criteria

To support decision making when ranking the candidate flare criteria in terms of feasibility,
reliability, and validity, CC participants reviewed a syllabus that provided the results of the
preceding Delphi surveys (6) as well as relevant published medical literature. Additionally,
the results of the statistical analyses (see Step 3) were available. CC participants were 11
attending experienced pediatric rheumatologists from South America, North America, and
Europe with substantial clinical and research experience in cSLE (HB, CP, MB, ARe, DL,
LT, AE, ARa, LS, CS-M, MP). A priori, the consensus level was set at 75%, i.e. comparable
or even somewhat higher than that chosen for similar studies in cSLE and SLE in the past
(15-19). Using nominal group technique guided by an experienced moderator (EHG), the
expert panel assessed each of the candidate flare algorithms according to [1] feasibility, i.e.
practicability: can the items be measured easily?; [2] reliability, i.e. reproducibility: can the
items be measured precisely?; [3] redundancy: are there two or more items included in the
candidate criteria measuring the same aspect of the disease?); [4] face validity, i.e.
credibility (Are the criteria sensible?; [5] content validity, i.e. comprehensiveness: do the
criteria sample all of the domains of the disease?; [6] criterion validity: do the criteria
accurately (AUC) approximate the “gold standard”, i.e. the adjudicated disease course as per
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67%-Rule or Majority-Rule?; [7] sensitivity and specificity: do the criteria effectively
identify patients with cSLE flares and distinguish them from patients who do not have a
flare of their cSLE?; and [8] discriminant validity: do the criteria detect the smallest
clinically important change? (here: discriminate patients with minor flares from those with
stable disease course). Based on the above considerations, the CC participants were asked to
rank the candidate flare criteria from 1 (lowest) to 5 (highest validity).

The survey source data was batch-processed, and open source online survey software,
Limesurvey, was used for responses management and as a presentation layer (see
http://www.limesurvey.org/). All analyses were done using SAS 9.2 (SAS, Cary, NC)
software and SYSTAT 12 (Systat Software, Inc, Chicago, IL) software. P-values < 0.05
were considered statistically significant.

Ethics Review

RESULTS

The study was approved by the institutional review boards of the participating pediatric
rheumatology centers. Informed consent was obtained from all parents and, as appropriate,
assent was given by the participants prior to the study procedures.

A total of 2,996 ratings were provided by 96 pediatric rheumatologists and used for Step 2.
The response-rate of the pediatric rheumatologists to the PP was 70% (47% from the U.S.
and Canada; 53% from Australia, Africa, South and Middle America, Asia and Europe).
Among the total of 358 PP, 352 PP (98%) were rated by at least 4 raters, hence considered
“qualified” for inclusion in Step 3. There were no significant differences of distribution of
flares between qualified and unqualified PP (Fisher's exact test, p=0.62).

When the Majority-Rule was applied to the 352 “qualified” PP, there were 156 PP
representing global flares (103 minor flares, 44 moderate flares and nine major flares) and
196 PP without cSLE flare (stable or improved cSLE). A total of 231 PP (66% of 352 PP) fit
the criteria of the 67%-Rule; among them, 63 representing with flare (44 minor flares, 15
moderate flares and 4 major flares) and 168 PP without cSLE flare.

PP raters from different geographic locations did not differ systematically in the disease
course assignment for a given PP (North America vs. other countries: ICC = 0.88).
Similarly, PP raters with different duration of medical experience agreed very well with
respect to the interpretation of the disease course (ICC = 0.9).

The cSLE-FD most commonly cited by the PP raters as important for the assignment of the
(overall) disease course included the MD-global, the summary scores of the SLEDAI or
BILAG, and the P/C ratio (Table 1). The absolute baseline-to-follow-up changes of the
cSLE-FD per disease course are provided in Table 2. Irrespective of the dataset (67%-Rule;
Majority-Rule), the MD-global, and the scores of the BILAG and SLEDAI, changed
systematically and often significantly with cSLE global flares and their severity.

The only cSLE-FD with moderate to high correlation to each other were the patient
assessments of well-being and the CHQ-PHS, suggesting that these variables are
complementary in the setting of cSLE flare measurement (Table 3).

CC participants concurred that flare algorithms which allowed for the inclusion of either the
BILAG or the SLEDAI-2K were most suitable for use in clinical practice and research
(consensus 91%).

Arthritis Care Res (Hoboken). Author manuscript; available in PMC 2012 September 1.
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Delphi respondents and CC participants alike regarded complement levels and anti-dsSDNA
antibodies as important cSLE-FD. However, none of these variables importantly improved
the accuracy (AUC), sensitivity, or specificity when considered in candidate flare
algorithms.

Candidate Criteria considering percentage changes of the cSLE-FD

Candidate criteria based on relative (%) changes of all or some of the cSLE-FD were
generated. Despite often high specificity (maximum: 94%), none of these algorithms'
sensitivity exceeded 63%. The CC participants refuted the usefulness of these algorithms,
given their overall poor accuracy as measured by the AUC (consensus 100%).

Candidate Criteria considering absolute changes of the cSLE-FD

Candidate flare algorithms derived by multinomial regression that showed superior
statistical performance (AUC) are summarized in Table 4.

The highest ranked algorithms as per the CC experts, under consideration of content
validation and feasibility, are shown in Table 5 (67%-Rule data). Of note, analysis of the
Majority-Rule dataset yielded comparable thresholds.

Consensus was achieved that criteria based on CART-analysis are particularly useful for
daily clinical care where any arithmetic manipulations may appear prohibitive due to limited
time. CART-models with superior statistical performance (AUC) included changes of the
MD-global, ESR, P/C ratio, and the BILAG or SLEDAI. CART-based candidate flare
criteria that considered changes of the SLEDAI as disease activity measure had high
sensitivity, specificity and accuracy (AUC) at 89%, 85%, and 0.89 (67%-Rule data); CART-
based candidate flare criteria that included changes of the BILAG (instead of the SLEDAI)
had similar sensitivity, specificity and accuracy at 87%, 82% and 0.88. When using the
dataset derived by Majority-Rule comparable measurement properties were noted.

Severity of Flares

The logistic models yield scores that can be used to define flare severity. More pronounced
worsening of cSLE can be quantified. For the highest ranking flare criterion (Rank 1, Table
5), flare scores > 2.7 and >3.2 are associated with moderate and severe flares, respectively.
For the second ranked criterion (Rank 2, Table 5),flare thresholds for moderate and severe

flares are at 3 and 3.5

DISCUSSION

A set of preliminary criteria to measure global flares of cSLE has been delineated, using
consensus formation methodology. The highest ranking criteria allow the use of either the
BILAG or the SLEDAI and are based on a flare score that can easily be determined. The
need of developing internationally acceptable criteria for disease flares has become more
urgent since the introduction of randomized withdrawal trials in pediatric rheumatology,
where time to flare or the proportion of patients who experience a flare are used as primary
efficacy measures (19). Universally accepted criteria for flare are clinically desirable since
flares have been associated with poor prognosis of cSLE.

Because of their popularity in pediatric rheumatology, we re-examined whether algorithms
considering uniform percentage changes of the cSLE-FD can be used to accurately
recognize cSLE flares. However, this approach did not yield criteria with sufficient
sensitivity, confirming our previous research (6). As has been suggested by our earlier
studies (6), flare algorithms based on CART or regression models, both approaches account

Arthritis Care Res (Hoboken). Author manuscript; available in PMC 2012 September 1.
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for the differential importance of changes in individual cSLE-FD for recognizing cSLE
flares, proved most suitable from a statistical point of view.

cSLE flare algorithms derived by multinomial regression are reminiscent of the disease
activity score (DAS) used in rheumatoid arthritis (20). However, the DAS score considers
the natural logarithm of the ESR and square roots of the number of swollen or tender joints,
while the preliminary cSLE flare criteria require at most simple arithmetic maneuvers to
calculate a cSLE flare score, supporting their ease of use.

Given the simplicity of CART-based criteria, they appear particularly suited for clinical care
but a potential short-coming of CART-based criteria is the so-called “over-fitting of the
mathematical model' which can make them prone to less favorable statistical performance in
subsequent validation studies. This is supported by our previous work where we employed
CART-analysis to explore cSLE flare criteria based solely on statistical considerations and
described a CART-based algorithm with different parameters (6).

Although a non-specific marker of inflammation, the ESR is included in the criteria set for
CSLE flare. The ESR is considered in selected SLE disease activity indices (24), and some
previous studies in adults support the association between ESR and disease flares and
damage accrual in SLE (25), supporting the relevance of ESR changes in the setting of cSLE
flare.

Other criteria for measuring flare have been proposed for use in adult SLE. We tested the
SELENA Flare Tool, using the PP ratings and found their sensitivity for cSLE global flares
to be < 50%. In contrast, the BILAG flare tool [major flare: > 1 new A domain score or 2
new B domain scores; moderate flare: 1 new B domain score; mild flare: 1 new C score
[previous domain score: D or E]) (21) appeared to be more useful (sensitivity: 78%;
specificity: 81%; data not shown). However, CC participants and Delphi respondents alike
rejected the solitary use of disease activity indices to measure cSLE flare.

We would like to stress the observation that PP raters from different parts of the world and
those with different degrees of experience demonstrated excellent concordance (inter-rater
agreement) in their assessment of the cSLE course, demonstrating the robustness of the
preliminary criteria in different settings.

This study must be seen in the light of certain limitations. Our datasets contained a limited
number of moderate flares or severe flares, making the estimation of flare severity less
reliable. However, our principal goal was to develop preliminary criteria for cSLE global
flares and only as a secondary goal we aimed at classifying their severity.

We chose two approaches to adjudicate the disease course (67%-Rule, Majority-Rule)
presented in the various PP, which might have introduced bias. However, both approaches
yielded comparable results. Additionally, we explored other selection criteria (50%-Rule,
75% Rule) and found no systematic differences [data not shown].

Recently, response criteria for SLE considered both the SLEDAI and the BILAG (22). In
exploratory analyses, we found evidence that consideration of both indices might improve
the sensitivity of diagnosing minor flare without improving the overall accuracy of the
highest-ranked criteria [data not shown].

The ACR has outlined a series of validation steps necessary before new criteria are to be
widely used for clinical care or research (8). Among others, one step is to use data from
clinical trials for developing response criteria. However, clinical trial data from interventions
that impact cSLE disease activity are unavailable at present. In our study, the presence of a

Arthritis Care Res (Hoboken). Author manuscript; available in PMC 2012 September 1.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Brunner et al.

Page 9

flare was based on the PP raters' perception of the course of cSLE rather than using data
from a clinical trial. Given its prospective character and the expertise of the PP raters (over
10-year pediatric rheumatology experience: 65%; average number of cSLE patients treated/
month: 15 + 18), we consider the quality of our data to be as high as that collected for
clinical trials.

Besides criteria for global flare, criteria that help determine clinically relevant worsening of
cSLE in specific organ systems are needed. As is clearly stated by the ACR, a single study
can never suffice to adequately examine the measurement properties of a response criteria
set. To confirm the accuracy of the preliminary criteria of flare, we are planning additional
validation studies using other data sets and other criterion standards, such as changes in
medication requirements.
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Appendix 1

Efficacy

P — BE=
X
e A —

Profile #1 (ID 46296)

Profile Ratings for Flare Criteria Development in Pediatric Lupus

* Section A
profile 1D 46296
lge 18.4
Sex Female
Race White
[Ethnicity Non-Hispanic

Prior organ involvement with Lupus:

Constitutional

Some involvement

Neurologic;

al

No involvement

Musculoskeletal

Some involvement

Skin/Muco:

=

Some involvement

Cardiopulmonary

No involvement

Section B:

Hem atologic Some involvement
Gastrointestinal No involvement
Vasculitic No involvement
Renal Some involvement
Baseline Egllow-up
Height [cm] 159.8 160.2
jeight [kg] 58.7 55.0
lood pressure 138/82 120/73
remp [C] 36.7 36.8
PPulse 89 73
Head, Ears, Eyes,
lose & Throat Neetnat Netis
Abnorm ality
lLymphatic Normal Normal
Abnormality
[Respiratory Normal Normal
Abnorm ality
ICardiac Normal Normal
Abnormality
Gastrointestinal Normal Normal
Abnormality
eurologic Normal Normal
Abnorm ality
Musculoskeletal Abnormal Normal
Abnorm ality Mild muscle aches
permatologic abrormal Abnormal
Multiple excori ated papules onher Papules on lower extremities and
Abnormality lower extremities consistent with | several petechiae on lower extremities
insect bites. malar erythema 3 few bruises on arms bilaterally
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Section C:
Normal range Baseline Follow-up
1. Complete
et |11 White blood cel count [k/meL] - 6 6.9
1.2 Absolute lymphocyte count 1.20-5.20 k/meL 07 )
1.3 Absolute neutrophil count 1.80-8.00 k/mcL 4.9 6.4
1.4 Hematocrit 36.0-46.0 % 41.9 423
1.5 Thrombocyte count 135-466 kmeL a2 31
1.6 Erythrocyte sedimentation rate 2-20 mm/hour 12 18
2. Other blood 0.7 0.8
test results | 2-1 Serum creatinine [mg/dl] - (Normal/Low) | (Normal/Low)
.2 56.1
2.2 Complement €3 [mg/d] - prited e
<6 <6
2.3 Complement C4 [mg/dI] 5 on) (o)
5 . 1029.6 IU/mL | 502.4 1U/mL
2.4 Anti-dsDNA antibodies (Positive) (Positive)
3. Urine testing [3.1 Dipstick Protein Negative 1+
Negative = normal
3.2 Dipstick Blood by Negative 2+
3+
5.3 Microscopy red blood cells 5 <5/hpf >S/hef
3.4 Microscopy white blood cells - >5/hpt <5/hpf
3.5 Microscopy - casts ol No No
Type of cast E
normal < 0.2
3.6 Protein/creatinine ratio 0.2 0.1 0.3
Range: 0 - 105
|4.1 SLEDAI score 0 = inactive SLE) 14 10
nge: 0 - 10
[t A s (0 = inactive disease) N -
[a=3,8=3, C=1,D and
4.3 BILAG score - sum of all domains 0 s 4
(0 = inactive disease)
[43 BILAG domain - o )
|4.3b BILAG domain = C D
[4.3¢ BILAG neurological domain 3 3 E
|4.3d BILAG domain o c D
[4.3¢ BILAG cardiorespiratory domain 5 D D
[4.3f BILAG vasculitis domain - 3 E
l4.3g BILAG domain - 5 c
|4.3h BILAG renal domain - B B
5. Other flare 5.1 ChId health questionnaire physical function oo o0 o N
s _summary score
Range: 0 - 10
5.2 Physician global assessment of disease activity|0 = inactive disease 4 5
10
Rangs
5.3 of global well-by = very poor B B
10 = perfect

1. Based on the information provided, the disease course of the patient is as follows betwee
subsequent visits:

Choose one of the following answers.

O Improvement of SLE
No change in SLE
Minor flare of SLE
Moderate flare of SLE
Major flare of SLE

00000

1 do not have enough information to make this assessment
(please complete question 1a below)

1a. Please specify what additional information you need:

2. Which sections were essential for assessing the patient’s disease course?
Check any that apply

Section A
Section B

Section C

3a. For section C only: please rank the 1st most important descriptor that led to your decision.
Choose one of the following answers

Please choose.

3b. For section C only: please rank the 2nd most important descriptor that led to your decision.
i rs.

Choose one of the following answe

Flease choose. Ll

3c. For section C only: please rank the 3rd most important descriptor that led to your decision.
Choose one of the following answers

Flease choose. _J
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Table 1

Most important descriptors to determine the presence of a global cSLE flare

Page 16

Descriptor

Percentage of PP where descriptor
was named among the most
important data provided to decide

about disease course

Physician global assessment of disease activity (visual analog scale; O=inactive disease; range: 0 —10) 48%
SLEDAI summary score (range : 0 —105) 48%
BILAG summary score (range: 0 — 72)T 28%
Urine protein/creatinine ratiot 25%
Anti-dsDNA antibodies 21%
Complement C3 19%
Erythrocyte sedimentation rate [mm/hour] 15%
Complement C4 13%
Patient global assessment of well-being (visual analog scale; 0= very poor; range: 0 —10) 12%
BILAG renal domain score (range: 0 = 9] ¥ 8%
Absolute lymphocyte count 7%
Health-related quality of life (Child Health Questionnaire physical summary score; CHQ-PHS) 6%
European Consensus Lupus Assessment Measure (ECLAM ;range: 0-10) 6%

6%

Urine Dipstick of Protein

+

A=9;B=3;C=1;DorE=0;

irandom spot urine sample [urine protein [mg/dL] / urine creatinine [mg/dL]
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Table 5

Highest ranked Candidate Flare Criteria’

Page 20

Area under the Receiver

Rank Algorithms Operating Characteristic Flare score threshold®
Curve§

13 0.5 x SLEDAI + 0.45 x P/C ratio® + 0.5 x MD-global™+ 0.02 x ESR 0.90 1.04

2 $ 0.4 x BILAG + 0.65 x P/C ratio + 0.5 x MD-global + 0.02 x ESR 0.89 115

3$ 0.4 x SLEDAI + 0.33 x P/C ratio + 0.6 x MD-global 0.87 0.88

Al 0.4 x BILAG + 0.55 x P/C ratio + 0.5 x MD-global 0.88 1.26

5 (CART) | 3 <SLEDAI OR 2 < MD-global OR 0.7 < P/C ratio 0.89 Not applicable

6 (CART) | 2 <BILAG OR 2 < MD-global OR 0.7<P/C ratio 0.88 Not applicable

$Algorithm considers for the change (baseline — follow-up) of each of the flare descriptors included

TValues presented represent the area under the ROC curve considering PP with consensus as defined by the 67%-Rule

*
P/C ratio: Urine protein/ creatinine ratio form random urine sample

MD-global: Physician global assessment of disease measured on a visual analog scale (range: 0-10; 0= inactive disease)

t . . . .
Numeric values larger than or equal to the flare score signify a flare; higher scores are seen with more severe flare.
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