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Editorial

Treat-to-target Endpoint 
Definitions in Systemic Lupus
Erythematosus: More Is Less? 

The use of treat-to-target (T2T) strategies has revolutionized
the treatment of rheumatoid arthritis (RA) and other chronic
diseases such as hypertension and diabetes. Evidence that
attainment of a prespecified endpoint is associated with
improved longterm outcomes dates to the TICORA study of
2003, which used a prespecified definition of low disease
activity1. From that auspicious beginning of T2T in rheuma-
tology, we have now come full circle. For example, the
American College of Rheumatology (ACR)/European
League Against Rheumatism definition of remission in RA
was grounded on empirical analysis of factors contributing
to improved outcomes2. These prospectively derived and
comprehensively validated endpoints form the basis of RA
treatment guidelines that are now routinely applied in clinical
practice3, contributing to a transformation in outcomes for
patients with RA that includes significant improvements in
survival4. 
    Sadly, in systemic lupus erythematosus (SLE) the same
story cannot yet be told. In the same 2 decades in which
profound mortality improvements in RA were observed4,
there has been virtually no improvement in mortality in SLE5,
and only 1 novel target therapy has been approved6. Many
trials of targeted therapies have been done, but have failed;
reasons for the shortage of breakthrough medicines for SLE
include the clinical and biological heterogeneity of the
disease. However, a lack of well-validated endpoints is
certainly a contributory factor to the recurrent failure of
clinical trials in SLE; a report in January 2019 in Nature
Biotechnology7 highlighted the lack of validated endpoints
for trials in SLE as a “crisis.” T2T studies such as those that
have shaped the management of RA are difficult to design in
the absence of powerful new medicines to place in a
treatment strategy, although it is worth noting that the first
successful T2T strategy trials in RA used conventional
disease-modifying antirheumatic drugs1. In SLE, there is a
circular problem, in that the lack of endpoints stifles the
demonstration of drug efficacy, and the lack of new drugs
prevents the execution of treatment strategy trials. 
    In short, empirically validated endpoints for SLE research

and eventual translation to practice are acutely needed, and
to this end momentum has been building in recent years.
Prompted by 2 important reviews8,9, a series of multinational
processes has led to the proposal of new T2T definitions of
low disease activity [the Lupus Low Disease Activity State
(LLDAS10) and remission11] that are now the subjects of
multiple validation studies and have been successfully tested
in trials. Although the results of prospective studies to once
and for all evaluate LLDAS and remission for SLE are
eagerly awaited, encouraging data are emerging from retro-
spective analysis of large cohorts. After initial demonstration
in a single-center cohort that LLDAS attainment was
associated with protection from flare and irreversible organ
damage accrual10, studies followed that showed that LLDAS
attainment is associated with improved health-related quality
of life, and has superior performance characteristics to expert
opinion unguided by a definition12,13. Importantly, the
finding that attainment of LLDAS is associated with
protection from organ damage accrual has been repeated in
multiple other independent cohorts, in Europe and North
America14,15,16,17,18, with a remarkably consistent finding
that 50% of observed time in LLDAS results in a 50%
reduction in damage accrual. The most intensive evaluation
of Definition of Remission in SLE (DORIS)11 so far was
published by Petri and Magder in 2018, wherein it was
demonstrated that remission attainment was highly
protective from damage accrual, and that this protection was
achieved at a lower exposure than was the case for
LLDAS15. This suggests that the metrologically appealing
goal of deeper protection from adverse outcome with
concentrically more stringent outcome definitions19 is at
hand. 
    It is in this context that the study presented by Ugarte-Gil,
et al in this issue of The Journal20 should be considered.
Using a subset of the large and well-established GLADEL
cohort of adult patients with SLE, the authors reviewed the
outcomes of 902 mostly young females who had suboptimal
disease control at the time of entry to the registry, to evaluate
factors associated with certain outcome states. In this paper,
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those states were defined as “remission” [Systemic Lupus
Erythematosus Disease Activity Index (SLEDAI) = 0,
prednisolone dose < 5 mg/day, immunosuppressants allowed]
and “low disease activity state” (SLEDAI < 4, prednisolone
dose < 7.5 mg/day, immunosuppressants allowed). Impor-
tantly, these definitions diverge from the increasingly
well-validated LLDAS and DORIS remission defini-
tions10,11. The new findings show that baseline higher disease
activity, mucocutaneous, or renal involvement made
attainment of either endpoint less likely, with remission also
less likely in patients with baseline hematological manifes-
tations or prior immunosuppressant use. Data such as these
may in the future guide physicians in determining which
patients may benefit from more intensive control of disease
activity, albeit without escalation of glucocorticoids, which
independently contribute to damage accrual risk in SLE21.
This study follows an earlier one from the same authors, in
which it was shown that attainment of these states was each
associated with significant protection from permanent organ
damage as measured by the SLICC-ACR damage index22. 
    The value of this cohort, and the quality of the data,
analysis, and conclusions in these studies are not in doubt.
However, it may be prudent to flag a concern about intro-
ducing new SLE endpoint definitions, especially when
defined based on data from preestablished cohorts. LLDAS
is defined incorporating similar variables to those described
in Ugarte-Gil, et al20 with increased stringency through 
3 additional criteria: the exclusion of major organ disease
activity and of new-onset activity compared to the last visit,
and the inclusion of a physician’s global assessment < 1 (0–3
scale), ensuring exclusion of activity that may otherwise be
missed on the SLEDAI-2K. The DORIS11 framework for
remission definitions in SLE is based around a clinical
SLEDAI = 0 and PGA < 0.5 (0–3 scale), with varying
allowance for serology, prednisolone < 5 mg/day and
immunosuppression use; some 8 possible definitions of
remission arise from this framework. The low disease activity
and remission definitions used in Ugarte-Gil, et al20 meaning-
fully differ from LLDAS and DORIS remission. 
    The LLDAS and DORIS remission definitions were deter-
mined a priori, based on consensus processes involving
multinational expert panels convened specifically for this
purpose, and without limitation by variables existing in
specific cohort datasets; these definitions were subsequently
tested in an extensive range of validation studies. In contrast
to studies that test an endpoint that had been designed a
priori, Ugarte-Gil, et al have tested endpoint definitions
constructed from the variables collected in an existing
dataset. This constrains the choice of concepts included in
the definitions of low disease activity and remission, and
leaves open the question of face and content validity. While
their findings20,22 are broadly consistent with studies of
LLDAS and DORIS remission, posthoc assignment of
endpoint definitions, driven by the data available, remains a

significant limitation. This methodological concern is joined
by another, perhaps more sociological one. While exploration
of the nuances of endpoint definitions may be of interest to
SLE measurement researchers, when definitions of such key
concepts as low disease activity and remission shift from
study to study, it is potentially confusing to other rheumatol-
ogists and even more so to the wider medical community and
to industry. Adding more endpoint definitions to the
landscape, other than in studies designed to push toward
measurably superior endpoint performance, may have a
downside; the aforementioned “crisis” in SLE endpoints for
clinical trials7 is real, and a time when industry quits SLE
research is not beyond imagining. Thus, we wonder whether,
regarding the number of SLE treatment endpoint definitions
in use, less might actually be more. 
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