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Introduction to SLE
Systemic lupus erythematosus (SLE) is an autoimmune 
disease that causes the immune system to produce several 
types of antibodies, particularly against cell nuclei. This 
disease is extremely heterogeneous in how it manifests, 
which leads to significant problems and delays in 
diagnosis. The condition most frequently affects the skin, 
joints and muscles, but can also disrupt other organs and 
systems, like the kidneys, heart, central nervous systems 
and others. The prevalence of lupus is approximately 
50 patients per 100,000 in the United States. There are 
significant differences in the disease prevalence among 
different races. For example, Eastern Asians (excluding 
Japanese), African Americans and Hispanics are affected 
more frequently by the disease than other races. In 
addition, the prevalence of SLE is higher among women 
(up to nine times) than men.

History of Drug Development in SLE
Despite the disease prevalence, there is no effective 
treatment for SLE. Since the approval of aspirin in 1948, 
and then hydroxychloroquine and steroids in 1955, there 
has been only one drug – Belimumab, in 2011 — that 
was approved by FDA. Before and after Belimumab, a 
significant number of drugs have failed at different 
stages of development. 

Drug development for SLE has suffered many setbacks, 
especially in the last few years. 

Placebo Response Rate
Common issues that arise during SLE trials include high 
placebo response rates and the relatively small difference 
between active treatment and placebo arms. 

Even trials that met efficacy endpoints — such as 
Belimumab registration trials — still faced similar 
challenges. What this demonstrates is a multifaceted 
challenge, which all studies need to address in order to 
be successful. 

Definition of Population
It starts with defining in protocol the patient population 
that should be enrolled in the trial. As mentioned earlier, 
SLE is a disease with very heterogeneous manifestations 
that make it difficult to diagnose. In addition, there is 
not a single test that can either confirm or exclude SLE, 
and there are several diagnosis criteria, which do not 
necessarily completely overlap with each other (ACR, 
SLICC).  Serology tests (like anti-nuclear antibodies or 
anti-DNA) play a role in diagnosis, but they may become 
negative during the course of the disease. A requirement 
for positive ANA and anti-DNA will increase the probability 
of enrolled patients to actually have SLE (possibly 
increasing the difference between active treatment and 
placebo). This can lead to significant increases in the 
screening failure rate, thereby reducing the enrolment 
rate in an already difficult-to-enroll indication.

Disease activity at baseline in protocols is usually 
defined using two indices – Systemic Lupus Erythematosus 
Disease Index (SLEDAI) together with its many variations 
and British Isle Lupus Assessment (BILAG). Defining a 
higher SLEDAI score at baseline (or requiring more BILAG 
A or BILAG B scores) will result in patients with higher 
disease activity. It is easier to demonstrate decrease in 
disease activity in such patients. Such populations should 
have a lower placebo response rate (assuming other 
factors affecting placebo response rate are the same) 
than a group of patients with lower baseline disease 
activity. However, setting the required SLEDAI or BILAG 
at the higher level leads to more challenges in enrolment. 
Similar to serology requirements, a balance needs to be 
achieved to increase the probability of success, in both 
results and enrolment. 

Concomitant Medication
Patients with active SLE will have different therapies 
aimed at decreasing disease activities – steroids and 
immunosuppressants. However, reducing or washing out 
these therapies prior to the study is not feasible. Aside 
from ethical concerns, there would be an increased risk 
of patients experiencing disease flares, making them 
unsuitable for a clinical study. On the other hand, these 
therapies have the potential to affect efficacy outcomes, 
which will likely increase the placebo response rate. 
Steroids present another special challenge due to the 
frequency of their use, and because they are efficacious 
in this indication (their safety profile is the reason they 
are not considered to be a long-term solution). The 
majority of protocols mandate steroid tapering during 
the study (providing a patient’s clinical status allows it) 
to address the issue. This is not an easy process, though, 
as there is no standard guideline for steroid tapering and 
different physicians follow various protocols. In addition, 
they have different thresholds as well as different time 
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Drug Year Number of patients Outcome 
Rituximab 2009 257 No difference in 

efficacy between 
placebo and active 
treatment. 

Abatacept 2010 118 No difference in 
efficacy between 
placebo and active 
treatment. 

Epratuzumab 2016 786 No difference in 
efficacy between 
placebo and active 
treatment. 

Tabalumab 2016 2288 No difference in 
efficacy between 
placebo and active 
treatment. 

PF-04236921 2016 183 No difference in 
efficacy between 
placebo and active 
treatment. 

Drug development for SLE has suffered many setbacks, especially in the last few years.  
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Common issues that arise during SLE trials include high placebo response rates and the relatively small 
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points to start tapering steroids. All of these factors 
create challenges and affect outcomes of SLE trials.

Efficacy Endpoints
We already discussed different indices to measure disease 
activity at entry. The endpoints used in efficacy SLE trials 
are even more complex. There are mainly two types of 
endpoints – Systemic Lupus Erythematosus Responder 
Index (SRI-4 or SRI-5) and BILAG-Based Composite Lupus 
Assessment (BICLA). The first one is based more on the 
SLEDAI index, the second one more on BILAG.

Both of these endpoints are highly subjective in nature. 
This translates into inter-rater variability and additional 
“noise” in the data, which cannot be fully eliminated. 
Placebo response rate and overall additional variability 
coming from this contributes to failures in many lupus 
studies.

One mitigation to the risks of incorrectly diagnosed 
patients being enrolled, and variability in endpoints 
assessments, is to implement an additional review of 
patients’ eligibility and of endpoints. This is done in 
different ways on SLE studies. The ideal, and also the 
most detailed process, requires a group of peers who 
are thoroughly familiar both with SLEDAI and BILAG 
scoring as well as lupus trials. Before being randomised, 
each patient is reviewed by this team and differences are 
discussed with investigators. The same process is applied 
to review each patient’s data for endpoint assessments. 
This review allows for increased consistency and the early 
identification of incorrectly enrolled patients, as well as 
possible needs for training.

Summary
SLE is probably one of the most challenging indications 
for drug development. Without understanding its 
challenges, as well as ways of addressing them, it is very 
hard to execute a successful trial, even with a drug that 
may be successful. It is also difficult to replicate Phase II 
results in larger trials, where the issues described above 
are enhanced. There are some promising drugs currently 
in different stages of development for SLE. Hopefully the 
lessons learned from past challenges will allow sponsors 
to successfully bring new therapies to the market.

References

1.	 Joan T. Merrill, C. Michael Neuwelt, Daniel J. Wallace, Joseph C. 
Shanahan, Kevin M. Latinis, James C. Oates, Tammy O. Utset, Caroline 
Gordon, David A. Isenberg, Hsin-Ju Hsieh, David Zhang and Paul G. 
Brunetta. Efficacy and Safety of Rituximab in Moderately-to-Severely 
Active Systemic Lupus Erythematosus. Arthritis & Rheumatism 2010; 62: 
222–233

2.	 J. T. Merrill, R. Burgos-Vargas, R. Westhovens, A. Chalmers, D. D’Cruz, D. 
J. Wallace, S. C. Bae, L. Sigal, J.-C. Becker, S. Kelly, K. Raghupathi, T. Li, Y. 

Peng, M. Kinaszczuk and P. Nash. The Efficacy and Safety of Abatacept 
in Patients With Non–Life-Threatening Manifestations of Systemic 
Lupus Erythematosus. Arthritis & Rheumatism 2010; 62: 3077–3087

3.	 Megan E. B. Clowse, Daniel J. Wallace, Richard A. Furie, Michelle A. Petri, 
Marilyn C. Pike, Piotr Leszczyński, C. MichaelNeuwelt, Kathryn Hobbs, 
Mauro Keiserman, Liliana Duca, Kenneth  C. Kalunian, Catrinel 
Galateanu, Sabine Bongardt, Christian Stach, Carolyn Beaudot, Brian 
Kilgallen, Caroline Gordon. Efficacy and Safety of Epratuzumab in 
Moderately to Severely Active Systemic Lupus Erythematosus: Results 
from the Phase 3, Randomized, Double-blind, Placebo-controlled Trials, 
EMBODY™ 1 and EMBODY™ 2. ‘Accepted Article’, doi: 10.1002/art.39856

4.	 D. A. Isenberg, M. Petri, K. Kalunian, Y. Tanaka, M. B. Urowitz, R. W. 
Hoffman, M. Morgan-Cox, N. Iikuni, M. Silk, D. J. Wallace. Efficacy and 
safety of subcutaneous tabalumab in patients with systemic lupus 
erythematosus: results from ILLUMINATE-1, a 52-week, phase III, 
multicentre, randomised, double-blind, placebo-controlled study. Ann 
Rheum Dis 2016;75:323–331

5.	 J. T. Merrill, R. F. van Vollenhoven, J. P. Buyon, R. A. Furie, W. Stohl, M. 
Morgan-Cox, C. Dickson, P. W. Anderson, C. Lee, P.-Y. Berclaz, T. Dörner. 
Efficacy and safety of subcutaneous tabalumab, a monoclonal antibody 
to B-cell activating factor, in patients with systemic lupus erythematosus: 
results from ILLUMINATE-2, a 52-week, phase III, multicentre, 
randomised, double-blind, placebo-controlled study. Ann Rheum Dis 
2016;75:332–340.

6.	 Daniel J. Wallace, Vibeke Strand, Joan T. Merrill, Serghei Popa, Alberto J. 
Spindler, Alicia Eimon, Michelle Petri, Josef S. Smolen, Joseph Wajdula, 
Jared Christensen, Cheryl Li, Annette Diehl, Michael S. Vincent, Jean 
Beebe, Paul Healey, Sudhakar Sridharan. Efficacy and safety of an 
interleukin 6 monoclonal antibody for the treatment of systemic lupus 
erythematosus: a phase II dose-ranging randomized controlled trial. 
Ann Rheum Dis Published Online First: September 26, 2016 doi:10.1136/
annrheumdis-2016-209668.

7.	 Larissa Lisnevskaia, Grainne Murphy, David Isenberg. Systemic lupus 
erythematosus. Lancet 2014; 384: 1878–88

8.	 Chee-Seng Yee, Vernon Farewell, David A. Isenberg, Anisur Rahman, Lee-
Suan Teh, Bridget Griffiths, Ian N. Bruce, Yasmeen Ahmad, 
Athiveeraramapandian Prabu, Mohammed Akil, Neil McHugh, David 
D’Cruz, Munther A. Khamashta, Peter Maddison and Caroline Gordon. 
British Isles Lupus Assessment Group 2004 Index Is Valid for Assessment 
of Disease Activity in Systemic Lupus Erythematosus. Arthritis & 
Rheumatism 2007; 56: 4113–4119

9.	 I. Castrejón, C. Tani, M. Jolly, A. Huang, M. Mosca. Indices to assess 
patients with systemic lupus erythematosus in clinical trials, long-term 
observational studies, and clinical care. Clin Exp Rheumatol 2014; 32 
(Suppl. 85): S85-S95.

10.	 Marilyn C. Pike and Lexy Kelley. Data Quality Challenges in Systemic 
Lupus Erythematosus Trials: How Can This Be Optimized? Curr Rheumatol 
Rep (2012) 14:324–333

11.	 Aikaterini Thanou, Eliza Chakravarty, Judith A. James, Joan T. Merrill. 
Which outcome measures in SLE clinical trials best reflect medical 
judgment? Lupus Science & Medicine 2014;1:e000005. doi:10.1136/
lupus-2013-000005

Watch Pages

Marcin Ernst, MD, Vice President, Clinical 
Development, has more than 15 years of 
experience in clinical research, including 
nine years working in various positions 
with a contract research organisation 
(CRO). Ernst also has four years’ experience 
working as a general and cardiac surgeon 

in a hospital setting, as well as three years in pharma, 
where he managed studies exclusively in rheumatology. 
For the last five years, Ernst has been leading the 
Immunology and Inflammation group at INC Research, 
where he is responsible for global delivery of all projects 
in this therapeutic area. He has been responsible for a 
large portfolio of studies in indications like rheumatoid 
arthritis, systemic lupus erythematosus, psoriasis and 
gout. He also has experience in orphan indications. 
Email: marcin.ernst@incresearch.com. Website: www.
incresearch.com. 

 

 

SRI-4 BICLA 
 At least 4 point decreases in SELENA 

SLEDAI score from baseline (5 point 
decrease for SRI-5) 

 No worsening of the physician global 
estimate (≤10%) 

 No new BILAG A or two BILAG B scores 

 Improvement of all BILAG A to B, C or D 
or all BILAG B to C or D 

 No worsening of the physician global 
estimate (≤10%) 

 No new BILAG A or no more than one 
new BILAG B 

 No worsening of SLEDAI score from 
baseline 

 No initiation of non-protocol treatment 
 

Both of these endpoints are highly subjective in nature. This translates into inter-rater variability and 
additional “noise” in the data, which cannot be fully eliminated. Placebo response rate and overall 
additional variability coming from this contributes to failures in many lupus studies. 

One mitigation to the risks of incorrectly diagnosed patients being enrolled, and variability in endpoints 
assessments, is to implement an additional review of patients’ eligibility and of endpoints. This is done in 
different ways on SLE studies. The ideal, and also the most detailed process, requires a group of peers 
who are thoroughly familiar both with SLEDAI and BILAG scoring as well as lupus trials. Before being 
randomised, each patient is reviewed by this team and differences are discussed with investigators. The 
same process is applied to review each patient’s data for endpoint assessments. This review allows for 
increased consistency and the early identification of incorrectly enrolled patients, as well as possible 
needs for training. 
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SLE is probably one of the most challenging indications for drug development. Without understanding its 
challenges, as well as ways of addressing them, it is very hard to execute a successful trial, even with a 
drug that may be successful. It is also difficult to replicate Phase II results in larger trials, where the 
issues described above are enhanced. There are some promising drugs currently in different stages of 
development for SLE. Hopefully the lessons learned from past challenges will allow sponsors to 
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