Editorial

Endpoints for randomised controlled trials in
systemic lupus erythematosus

M. Aringer' and V. Strand?

!Division of Rheumatology,

Department of Medicine 111,

University Clinical Centre Carl

Gustav Carus, Technical University

of Dresden, Dresden, Germany,
2Division of Immunology/Rheumatology,
Stanford University of Medicine,
Portola Valley, CA, USA.

Martin Aringer, MD, Prof.

Vibeke Strand, MD, Prof.

Please address correspondence to:

Prof. Martin Aringer,

Division of Rheumatology,

Department of Medicine 111,

University Clinical Centre Carl

Gustav Carus,

Technical University of Dresden,

01307 Dresden, Germany.

E-mail:

martin.aringer @uniklinikum-dresden.de
Received on January 13, 2012; accepted in
revised form on March 19, 2012.

Clin Exp Rheumatol 2012; 30: 147-151.

© Copyright CLINICAL AND
EXPERIMENTAL RHEUMATOLOGY 2012.

Key words: systemic lupus
erythematosus, randomised controlled
clinical trials, endpoints, health-related
quality of life, OMERACT

Competing interests:

M. Aringer has been serving on advisory
boards for Glaxo SmithKline/Human
Genome Sciences and Roche;

V. Strand serves as a consultant to Amgen,
Anthera, BMS, Genentech, HGS, Idera,
Lilly, Medimmune, Novartis, Novo Nordisk,
Orbimed, Pfizer, Rigel, Roche, Sanofi Aventis,
Takeda, UCB.

Although essentially bleak two years
ago, today we have a mixed picture of
systemic lupus erythematosus (SLE)
randomised controlled trials (RCTs). Af-
ter several trials in which hopeful can-
didate therapies failed to reach clinical
endpoints, belimumab, as the first bio-
logic agent, met the predefined primary
endpoint in two large multinational tri-
als (1,2) and, in 2011, was approved for
treatment of SLE in the US and Europe.
Whereas these 2 successful RCTs, and
the SLE responder index (SRI) end-
point (3), have defined a first path to
follow, insights may be gained from
examining these trials, as well as the
failed ones. Hopefully, this will lead to
further improvements and provide the
tools needed for more rapidly advanc-
ing SLE therapy.

Most other rheumatic diseases, such as
rheumatoid arthritis, ankylosing spond-
ylitis, or psoriatic arthritis, are easier to
evaluate in that they have a well-de-
fined range of involvement in one or
two organ systems. SLE, in contrast, is
very heterogeneous and can affect vir-
tually every organ system, thereby re-
sulting in a wide variety of clinical and
biologic manifestations. It is therefore
not trivial to capture overall SLE dis-
ease activity across all possible organ
system manifestations.

Today, this approach mostly relies on
long established SLE disease activity
scores, such as Systemic Lupus Ery-
thematosus Disease Activity Index
(SLEDAI) (4), European Consensus
Lupus Activity Measurement (ECLAM)
(5), and British Isles Lupus Assessment
Group index (BILAG) (6). Such scores
definitely have their value, and, indeed,
European Leagues Against Rheuma-
tism (EULAR) and Outcome Measures
in Rheumatology (OMERACT) inter-
national consensus recommendations
include the use of any of these disease
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activity scores, even for routine follow-
up (7-9). Each of these instruments, re-
cently reviewed in detail (10), has their
strengths and weaknesses. However,
that there is no agreement on utilisation
of a single instrument already points to
the fact that currently there is no perfect
instrument, at least so far.

Among the disease activity scores, BI-
LAG is most different from the others.
BILAG as originally designed was not
to express disease activity as an overall
sum score (11). Rather, involvement of
various organ systems is graded based
on the necessity for therapeutic inter-
vention (6, 12). Accordingly, BILAG
does not include serologic measures,
and is designed to be comprehensive,
which, in consequence, leads to inclu-
sion of a large number of items to be
scored. This makes it ideal for captur-
ing immunological adverse events, i.e.
new onset SLE disease activity, within
RCTs, but largely precludes its use in
daily clinical practice.

In contrast, scores like SLEDAI and EC-
LAM are easier to use, yield a weighted
sum score and do include serology. This
is helpful in quantitatively assessing dis-
ease activity and measuring change. To
better capture changes in SLE disease
activity both scores also take previous
values into account, which is fair as
long as intervals between assessments
are kept identical, as in RCTs.
However, the weighting that is neces-
sary within each of these disease ac-
tivity scores can be problematic. In
SLEDAI, for example, attributing or
not attributing a CNS symptom to SLE
will result in a large change of 8 or even
16 points, i.e. twice or even 4 times a
clinically meaningful change for either
worsening or improvement. Never-
theless, SLEDAI, with a more limited
number of items is currently the most
widely used disease activity score.
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In essence, all interventional trials in
SLE patients will try to answer one of
the two following questions, namely
either "Does X prevent SLE flares?”
or “Does X effectively treat SLE dis-
ease activity?” It appears important that
these two approaches are not subcon-
sciously mixed.

If the question is whether a medication
prevents (or potentially, as with estro-
gens, induces) disease flares of any
kind, one can make a rather strong ar-
gument for BILAG. BILAG appears to
gives the best approximation to a 360°
look at the disease, and severe BILAG
(A) and moderate (B) flares constitute
clinically meaningful concepts.

Issues then would be limited to teaching
investigators the correct and uniform
use of this rather complicated instru-
ment (13), and to check the definitions
in a BILAG expert group. Since even
the most comprehensive of all scores
may have omissions, combining this
with a physician assessment of global
activity scale is important. Other ad-
verse events are included in every RCT
protocol, and more may not be needed.
For the question of response to a medi-
cation the answer does not appear as
simple. In most trials, SLEDAI and
its modifications (SELENA SLEDALI,
SLEDAI 2K) have been used to cap-
ture this difference. Indeed, clinically
meaningful improvements have been
defined as =4 points and/or =50% im-
provement in SLEDAI 2K (14-17).

In this type of application, the BILAG
has a specific problem: although there
have been modifications to allow for
translating it into a summary score, this
is not how it was designed. To derive
a summary score means adding up val-
ues for “A”, “B” and “C” scores val-
ued at 9, 3, and 1, which are not con-
tinuous measures. To derive a “global”
BILAG score would require weighted
numbers across all systems, which
presently is not the case. Nevertheless,
in a data mining approach, a novel BI-
LAG based responder index has been
derived for epratuzumab trials (18),
which now must have its value proven
prospectively.

In contrast, various SLEDAIs and
ECLAM disease activity scores have
weighted organ involvement. Thus
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these latter appear better able to meas-
ure global changes in overall SLE dis-
ease activity. For this purpose, serologi-
cal parameters are included that may or
may not reflect clinical disease activity
in an individual patient. While not nec-
essarily a direct focus of therapy, add-
ing immunology measures likely helps
in evaluating global disease activity,
yielding a better overall assessment.
However, when looking at global dis-
ease activity, SLEDAIs or ECLAM may
miss uncommon, but important organ
system manifestations. If joint symp-
toms subside, but severe bowel vasculi-
tis newly appears at the same time, this
would not be desirable outcome.

To overcome this problem, the SLE
responder index (SRI) utilised in the
belimumab phase 3 RCTs has com-
bined SLEDAI and BILAG into one
instrument (3). Response is measured
by SLEDAI, which gives a sensible
weighted number of improvement, and
the established clinically meaningful
difference of =4 is used as the deci-
sion limit. “Immunological SAEs”, in
the sense of severe “A” or 2”B” lupus
flares are captured by BILAG, and
physician global assessment (PhGA) of
disease activity was added as another
safety parameter.

Thus, this instrument has face validity,
and was developed based on data-min-
ing of the failed phase 2 RCT. The ad-
ditional good news is that the SRI was
validated in one and confirmed in the
second of 2 pivotal phase 3 belimumab
trials. The bad news is that in these 2
large RCTs the differences from place-
bo (active standard of care) were mod-
est, albeit statistically significant in the
10 mg/kg treatment groups.

This latter fact can be interpreted vari-
ous ways, and we will have to exam-
ine its performance in other trials to
fully grasp the relative importance of
attaining an SRI response. Nonethe-
less it is clear that “responders by SRI”
reported statistically significant and
clinically meaningful improvements in
both summary and all 8 domain scores
of SF-36 compared with non-respond-
ers; also true for FACIT fatigue scores,
and that 67% reported they were “bet-
ter” or “much better” than one year
ago in the transition question of SF-36,
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compared with 33% of non-respond-
ers (19). It is not entirely clear at the
moment whether the relatively small,
albeit significant, difference between
placebo vs belimumab, both added to
active standard of care (1, 20) was due
to the treatment, patient population, or
scoring system itself.

Given a variety of secondary analyses,
it appears rather unlikely that belimum-
ab has a weak effect only. On the other
hand, the belimumab RCTs have mostly
included patients with moderate-severe
disease activity, but limited to 3 organ
systems; BLISS-76 in particular (20).
This may have decreased the difference
in the response rates between treatment
arms. However, by simple regression
to the mean, SLE patients with more
severe disease might reach even higher
placebo response rates.

What could one do to improve this in-
strument? It appears unlikely that im-
provement would be measured by BI-
LAG or PhGA; but rather ‘lack of de-
terioration’; not to mention that “treat-
ment failure”, e.g. use of prohibited in-
creases in immunosuppressives and or
corticosteroids would preclude patients
from being considered responders.
Rather, the instrument that measures
success will have to be scrutinised.
Despite all its merits, SLEDAI does
not finely graduate success. In most
instances, a yes/no answer is given.
Suffering or not suffering from arthri-
tis certainly makes a huge difference
to patients, but 2 instead of 14 swollen
and tender joints will also be of major
importance, and this difference would
be missed if not indirectly reported by
other points, such as changes in serol-
ogy or scoring =50% improvement in
individual manifestations.

Moreover, yes/no answers may mag-
nify the effect of small differences in
evaluation or even attribution. What if a
joint is no longer quite swollen? What if
symptoms are attributed to SLE at one
time-point, but to a suspected infection
at the next? This will lead to further
confounding if a particular symptom is
heavily weighted in a given score.

To some degree, an advanced instru-
ment for measuring global SLE disease
activity may offer a solution. While
this probably is worth the effort, it may
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become difficult to convince most rheu-
matologists around the world to use it.
In addition, anything more differenti-
ated may also increase complexity and,
most probably, work load.

In the meantime, therefore, we think it
important to examine other areas where
many successful trials have been per-
formed. As in real life, essentially all
these approaches focus on major organ
manifestations.

In rheumatoid arthritis, the major out-
come parameters rely on compound re-
sponder indices, including swollen and
tender joint counts, but also estimates of
disease and parameters of inflammation
(21). In contrast to SLE scores, howev-
er, these scales generally focus on one
organ system only, and they allow for a
finer grading of disease activity.

In ankylosing spondylitis, a compound
scale focussing on specific problems is
used (22). Although all of the individu-
al components appear subjective, given
that they are patient reported, this An-
kylosing Spondylitis Disease Activity
Score (ASDAS) works well and allows
for fine grading of disease activity at
baseline as well as change during treat-
ment. Finally, in psoriasis, the PASI and
its derivatives, compound skin scores,
focuses on one organ system only, and
yet again allow for fine grading (23). In
psoriatic arthritis, it is scored as well
as joint involvement, enthesitis and
dactylitis (24). Although psoriatic skin
lesions and psoriatic arthritis are indi-
vidually assessed in RCTs, a new com-
posite score is in development (25).
Should SLE be seen differently? Prob-
ably not, since, after all, the reason for
instituting more agressive therapy than
antimalarials or low dose corticoster-
oids is significant organ involvement
of whatever kind. It is not the concept
of “overall disease activity”, but CNS
manifestations, renal flares, arthritis,
thrombocytopenia, or the extent of skin
vasculitis that trigger most decisions.
Why could we not, in analogy to the
SRI, combine the best available instru-
ment measuring disease activity in the
most relevant organ manifestations on
the one hand with BILAG and PhGA
on the other?

To do so, we would have to use spe-
cific instruments for the leading organ

systems. This would probably include
swollen and tender joint counts and
perhaps a visual analogue scale for
joint pain, blood counts and differen-
tial blood counts for haematological
parameters, the Cutaneous Lupus Ery-
thematosus Disease Area and Severity
Index (CLASI), maybe supplemented
by a more subjective patient related
scale, for skin disease, and probably
psychometric tests for CNS disease.

In many ways, SLE nephritis is a good
example for this exact approach. One
specific organ system is in focus. The
hard parameters within these trials,
namely renal failure and doubling of
serum creatinine, are intuitive, but re-
quire prolonged observation for their
attainment. In consequence, some es-
tablished “early markers” have sur-
faced, which can be used for shorter
term estimates, but with some insecu-
rity as to the long term result.

In fact, several long-term SLE nephri-
tis trials, such as the NIH cyclophos-
phamide series, the Euro-Lupus trial
(26), and, despite lower numbers in fol-
low-up, the maintenance trial (27) have
been very successful, shaping lupus
therapy worldwide. The much shorter
mycophenolate mofetil induction trial
(28) still showed clear-cut benefit.
Likewise, the Aspreva Lupus Manage-
ment Study (ALMS) trial likely gave
the correct answer, namely that myco-
phenolate mofetil is equivalent to cy-
clophosphamide, and better in patients
of African origin according to post hoc
analyses (29, 30). In the maintenance
phase, mycophenolate mofetil was su-
perior to azathioprine, after re-randomi-
sation (31). For abatacept, despite short
follow-up and without combination
with cyclophosphamide as in murine
models (32), the negative outcome
presented at the 2011 ACR meeting
(33) was balanced by a more positive
analysis using outcome measures em-
ployed in other RCTs (34). Essentially,
the LUpus Nephritis Assessment with
Rituximab (LUNAR) trial was the only
one to fail despite clinical evidence for
efficacy of the agent, and the specific
problems of this RCT have been thor-
oughly analysed (35, 36).

The major downside of such an ap-
proach focusing on organ disease may
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lie in the lower prevalence of less com-
mon organ system manifestations. This
can cause significant recruitment prob-
lems, and several RCTs, including a
membranous lupus nephritis trial with
infliximab, have failed because of them.
Recruitment remains an important is-
sue, especially in a time of increasing
numbers of SLE trials.

The likely answer is to not overspecify
required disease manifestations. Re-
fractory skin disease is easier to find
than refractory subacute cutaneous LE
(SCLE) only, and refractory haema-
tological manifestations may be more
realistic than specifically requiring
haemolytic anaemia, for two examples.
One more important aspect remains to
be stressed: in addition to further im-
proving survival and organ manifesta-
tions, it is essential to analyse how vari-
ous treatment options impact the health
related quality of life (HRQoL) of SLE
patients, as already defined in the 1999
OMERACT consensus (9, 37), and
reiterated in the 2010 EULAR recom-
mendations (7). After all, patients with
SLE, and especially those with SLE
nephritis, report much lower scores in
all domains of the Medical Outcomes
Survey Short Form 36 (SF-36) ques-
tionnaire than healthy individuals (38,
39). In addition, specific problems, fa-
tigue in particular, importantly afflict
the vast majority of SLE patients (40),
and will largely be overlooked by SLE
disease activity scores .

While there may be reluctance to fur-
ther complicate an assessment of re-
sponse by inclusion of HRQoL meas-
ures, any RCT in SLE should include a
generic and a disease-specific HRQoL
instrument (9, 41-44). It will be of ma-
jor importance to analyse outcomes
across RCTs in this regard, and current
examples indeed show significant, and
sometimes unexpected, benefit (19).
Taken together, a cautiously optimis-
tic view appears appropriate today.
For safety and flare trials as well as for
general efficacy RCTs, respectively,
BILAG centered and SRI responder
indices appear to provide useful end-
points, although further refinement of
these would help. For more focused tri-
als, which more closely mimic real life,
organ specific endpoints may be the
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optimal solution, possibly in combina-
tion with BILAG and PhGA, as shown
by the SRI, or at least to include addi-
tional safety information. In addition,
HRQoL measures should be included
in any SLE trial. Hopefully, these ad-
ditions and changes will give us the
tools to allow well informed decisions
on whether or not new therapy is effec-
tive. In the longer term, however, a new
disease activity score for use in RCTs
as well as in daily practice is where we
need to go.
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