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STUDY RATIONALE
Lupus nephritis (LN) affects 35–60% of patients with systemic lupus erythematosus (SLE), and
constitutes one of the most severe disease manifestations [1-4]. Several factors contribute to
renal function impairment in LN, including genetic cargo, nephron endowment, disease
activity, drug-induced toxicity and renal flares. Five to 20% of the afflicted patients develop
end-stage kidney disease (ESKD) within ten years from the first LN episode. Available therapies
induce complete renal remission in only 20–30% of patients after six months of treatment,
and even patients who respond to therapy may relapse in 35% of the cases [5-7].
To date, clinical and laboratory tests cannot reliably reflect histopathological findings, and
kidney biopsy is indispensable for diagnosis, classification, and exclusion of mimickers. The
role of control biopsies after induction therapy is debatable, despite accumulating evidence
of discrepancies between clinical and histological responses. In the concrete, several elegant
post-treatment biopsy studies have demonstrated persistent activity at the level of tissue
despite adequate clinical response, suggesting that intensified immunosuppression may be
required in these patients [8-12]. However, studies investigating the role of repeat kidney
biopsies in treatment evaluation and long-term renal outcome have to date included limited
numbers of patients, and varying definitions regarding treatment response and renal
outcome. Thus, the concept of a prospective multicentric per-protocol repeat biopsy study to
generate evidence for future recommendations for the diagnostic and therapeutic
management of LN gains increasing support [13].
Several studies have sought to identify predictors of long-term renal prognosis, including
routine clinical and serological markers [14-17]. Proteinuria levels <0.7–0.8 g/day at month 12
after initiation of treatment have been validated in different cohorts as a readily available
predictor of favourable long-term renal outcome [18-20]. However, while the positive
predictive value (PPV) of this target was high, the negative predictive value (NPV) was poor in
two of three studies, since most patients not achieving the proteinuria target still had a good
long-term outcome [18, 19]. Associations between chronic tissue damage in repeat biopsies
and long-term renal function impairment have been demonstrated in European and Hispanic
LN populations [8, 10]. It was recently demonstrated in a retrospective study that a high grade
of residual activity in per-protocol repeat biopsies predicted subsequent renal relapse in
patients with incident LN, and a high grade of chronic damage in repeat biopsies predicted
long-term renal function impairment [21]. More specifically, NIH activity index scores > 3
predicted subsequent renal flares, whereas NIH chronicity index scores > 3 were associated
with renal function deterioration in the long term. It is worth noting that active lesions in
glomeruli mostly accounted for the former association with relapses, whereas chronic damage
in the tubulointerstitial compartment were found to be a more important contributor to the
latter association with long-term renal function.
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STUDY OBJECTIVES
The objectives of the project will be
•
•
•

•

to determine the percentage of LN patients in histopathological remission after 12
months of standard of care immunosuppression;
to correlate histological and immunological (immune deposits) response to therapy
with clinical response;
to evaluate whether therapeutic decisions steered by the results of a per-protocol
repeat kidney biopsy improve renal outcomes compared with a matched control group
of patients who did not undergo repeat kidney biopsy.
to generate data on how to evaluate response to therapy in pure membranous LN
(ISN/RPS class V), as well as the value of the information retrieved from repeat kidney
biopsies in portending long-term renal prognosis in this LN subset.

STUDY DESIGN
Patients with an incident biopsy-proven proliferative or membranous LN, or combinations
thereof, selected to be initiated at standard of care immunosuppressive therapy with either
MMF or EURO-Lupus IV CYC [22] (combined with GCs and ACE inhibitors/ARBs) will be enrolled
in this prospective study. Add-on therapies on the top of the aforementioned regimens will
be allowed. At baseline, patients will be randomised 1:1 to either undergo or not undergo a
per-protocol repeat kidney biopsy at month 12 from baseline. After randomisation, the
patients will be followed for one year within the frame of ReBioLup Part I, which is
observational. Inclusion of patients participating in other investigator-initiated or
pharmaceutical industry-driven therapeutic trials will be made possible, provided that those
trials do not last more than 12 months. At month 12, ReBioLup patients will enter into Part II,
which is interventional. A schematic flowchart of ReBioLup is presented on page 4.
In patients with 2003 ISN/RPS class III/IV (± V) at baseline and an NIH activity index score > 3
(cut-off based on a recent proof-of-concept retrospective analysis [21]) in the repeat kidney
biopsy, the immunosuppressive therapy will be intensified based on the physician’s and
patient’s shared decision (see recommendations below). In cases of pure membranous
nephritis (ISN/RPS class V) at baseline which transformed to ISN/RPS class III/IV (± V) in the
repeat biopsy, the same algorithm will be applied.
In patients with pure membranous (2003 ISN/RPS class V) LN in the repeat biopsy, individual
assessment of the biopsy should steer the decision of treatment.
Patients who have not undergone a repeat biopsy will be treated according to standard clinical
parameters. Percentages of complete renal response at month 24 and renal impairment at
month 60 will be compared between the two study arms.
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Part II (M12–M60): Interventional

M24

M60

Major 2ry endpoint
Renal impairment

Major 2ry endpoint
Renal impairment

Abbreviations:
LN: lupus nephritis; ISN: International Society of Nephrology; RPS: Renal Pathology Society; MMF: mycophenolate mofetil; EL: Euro-Lupus; CYC: cyclophosphamide; GC: glucocorticoids;
ACEi: angiotensin-converting enzyme inhibitors; ARB: angiotensin II receptor blocker; HQC: hydroxychloroquine; UPCR: urine protein/creatinine ratio; CRR: complete renal response; IS:
immunosuppression; AI: activity index; SOC: standard of care; BL: baseline; M: month

M12

Primary endpoint
CRR

Part II - Control arm: No repeat kidney biopsy (N = 103)

Clinical assessment

Part I: SOC*

Histological assessment
Intensify IS if AI > 3 †

Primary endpoint
CRR

Part II - Intervention arm: Repeat kidney biopsy at M12 (N = 103)

Clinical assessment

Part I: SOC*

Part I (BL–M12): Observational

*Add-on therapies will be allowed,
including drugs within the frame of
12-month lasting clinical trials.

MMF or EL IV CYC*
IV and oral GC
ACEi and/or ARB
HCQ

Treatment

Randomisation

Eligibility

2003 ISN/RPS class III/IV (A or A/C) ± V
2003 ISN/RPS class V

Per-protocol repeat kidney biopsy in incident cases of lupus nephritis
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Patients randomised to the control arm (i.e. to not undergo per-protocol repeat biopsy) who
underwent a repeat kidney biopsy upon clinical indication approximately at month 12 from
baseline, e.g. due to primary non-response or worsening, will be analysed in the control arm
(as per intention) for the primary analysis, and, additionally, together with the patients in the
interventional arm in a secondary analysis.

OUTCOME MEASURES
Primary endpoint:
1. Complete Renal Response (CRR) at month 24 from baseline, defined as
• UPCR ≤ 0.5 g/g in two consecutive first-morning void urine specimens;
and
•

no increase in serum creatinine by ≥ 25% from baseline.

Key Secondary endpoints:
1. Renal function impairment at month 60, defined as a sustained (i.e. observed in at least
two consecutive measurements on different dates) increase in serum creatinine by ≥
25% from baseline.
2. Renal relapse (proteinuric flare) defined as reappearance of UPCR > 1.0 g/g from
month 12 onwards, leading to intensification or change of immunosuppressive
therapy. This increased proteinuria has to be sustained (i.e. observed in at least two
consecutive measurements on different dates), occurring after an initial response to
induction therapy (defined as sustained UPCR < 0.5 g/g).
3. Reabsorption of immune deposits in repeat kidney biopsies, defined as ≥ 50% decrease
in intensity and amount of immune deposits in electron microscopy.
4. End-stage kidney disease (ESKD).
5. Death.
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ASSESSMENT OF KIDNEY BIOPSIES
Histopathological assessment
Patients will be recruited in the study based on local kidney pathology assessments. The
assessment will include findings from light microscopy and immunofluorescence and/or
immunohistochemistry, as per local clinical practice. Procedural recommendations will be
provided to the participating centres to ensure standardised evaluations. Reports will be made
available to the coordinating centre. Information should include 2003 ISN/RPS class and NIH
activity index and chronicity index (including items).
Baseline and repeat kidney biopsy slides containing the most representative lesions will be
pseudonymised and sent to the coordinating centre for digitalisation. The digital micrographs
will be posted on a secure website allowing access to accredited REBIOLUP investigators and
renal pathologists involved in the central pathology review. The following stains should be
sent: haematoxylin and eosin (H&E), periodic acid-Schiff (PAS), Masson’s Trichrome (Ladewig),
and Jones Methenamine Silver (JMS) stain. The biopsy slides will thereafter be shipped back
to the respective site.
Histopathological response will be defined as follows:
•
•
•

Complete response: NIH activity index score = 0.
Partial response: ≥ 50% decrease in NIH activity index score, resulting in a score 1–3.
Non-response: residual activity (NIH activity index score > 3) prompting intensification
of immunosuppression.

Renal immunological assessment
For the purpose of electron microscopy studies (a major scope of this study), two very small
fragments of the kidney cortex will be isolated from the freshly obtained biopsy core before
any other procedure. Each one of these two fragments should ideally contain at least one
glomerulus. These two fragments, no larger than a pinhead, must immediately be dropped
into a 2.5% glutaraldehyde solution (together). Samples will then be stored at 4°C until
shipment to the coordinating centre UCLouvain.
Electron micrographs will be used to assess the renal immunological response at the level of
tissue. This assessment will include intensity (e.g. on a scale graded from 0 to 3) and amount
(e.g. using ordinal grading scores: occasional, scarce, moderate, profuse) of immune deposits
assessed. Collaborations will be established to implement computerised assessment
algorithms.
Renal immunological response will be defined as follows:
•

Complete response: disappearance or trace positivity of immune deposits.
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•

Partial response: ≥ 50% decrease of immune deposits in terms of both intensity and
amount.

SUBJECT POPULATION
Inclusion criteria
•
•
•

•
•

Fulfilment of the EULAR/ACR classification criteria of SLE.
18 years of age or above.
Incident biopsy-proven proliferative or membranous LN, or combinations thereof
(with UPCR ≥ 1 g/g), i.e.
o 2003 ISN/RPS class III (A or A/C) ± V
o 2003 ISN/RPS class IV (A or A/C) ± V
o 2003 ISN/RPS class V
Consent to the possibility of a repeat kidney biopsy at month 12 from baseline.
Initiation of the following treatment regimens:
o intravenous pulses of methylprednisolone (total dose of 500–2500 mg);
o oral prednisone or equivalent 0.3–0.5 mg/kg/day with tapering;
o hydroxychloroquine unless contraindicated;
o angiotensin-converting enzyme (ACE) inhibitors or angiotensin II receptor
blockers (ARBs);
o either one of
§ mycophenolate mofetil (MMF) equivalent dose 2–3 g/day, or
§ IV cyclophosphamide (CYC) according to the Euro-Lupus regimen [22],
followed by azathioprine (AZA; 2 mg/kg/day) or mycophenolate mofetil
(MMF) equivalent dose 1–2 g/day;
o add-on therapies (e.g. calcineurin inhibitors, biologics) to the above two
regimens are optional.

Exclusion criteria
•
•
•

•
•
•

Antiphospholipid syndrome nephropathy (APSN).
Pregnancy at baseline (pregnancy during follow-up will not lead to exclusion).
Anticoagulation and/or other medical contraindications to kidney biopsy, e.g.
thrombocytopenia < 50,000/μL, uncontrolled hypertension or end-stage kidney
disease (ESKD).
Anticipated non-adherence to therapy.
Medical conditions interfering with outcome evaluations.
Inability to read and/or sign the informed consent form.
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TREATMENT REGIMENS
Initial phase (0–12 months)
The initial phase of the treatment (0–12 months) will comprise standard of care
immunosuppressive therapy according to current recommendations, i.e. MMF or Euro-Lupus
IV CYC as described below, as well as antimalarial and antiproteinuric/renoprotective therapy
unless contraindicated [23]. Regimens may include add-on therapies, e.g. clinical trial drugs if
the interventional part of the clinical trial lasts for 12 months or less and, thus, does not
interfere with the protocol of ReBioLup.

MMF regimen
•
•

Initial treatment: Mycophenolate mofetil equivalent dose 2–3 g/day (6 months).
Subsequent treatment: Mycophenolate mofetil equivalent dose 1–2 g/day (3–5 years).

Euro-Lupus IV CYC regimen
•
•

Initial treatment: IV cyclophosphamide pulses of 500 mg biweekly (6 pulses).
Subsequent treatment: Azathioprine 2 mg/kg/day (3–5 years) or mycophenolate
mofetil equivalent dose 1–2 g/day (3–5 years).

Glucocorticoid therapy
•

•

Initial treatment:
o Intravenous pulses of methylprednisolone (total dose of 500–2500 mg).
o Oral prednisone or equivalent 0.3–0.5 mg/kg/day tapered to ≤ 5–10 mg/day by
3–6 months.
Subsequent treatment: The lowest possible dose needed (steered by the treating
physician).

Antimalarial agents should be used unless contraindicated
•
•

Hydroxychloroquine 5 mg/kg/day; one daily intake.
Chloroquine phosphate 160 mg/day.

Antiproteinuric/renoprotective therapy
•

ACE inhibitors and/or ARBs (maximal tolerated dose).

Adjunct management
•

Immunisation.
o Annual influenza vaccination.
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•
•
•

o Anti-pneumococcal vaccination.
Calcium and vitamin D3 supplements.
Statins if needed.
Low molecular weight heparin if serum albumin < 20 g/L.

Contraception
•

As per standard of care recommendations.

Treatment after repeat kidney biopsy (from 12 months onwards)
For patients with 2003 ISN/RPS class III/IV (± V) LN at baseline:
•
•

If NIH activity index score ≤ 3: the immunosuppressive treatment remains unchanged.
If NIH activity index score > 3: check for and record non-adherence (as per good clinical
practice, e.g. questionnaires, discussion with the patients, determination of
hydroxychloroquine levels), and intensify the immunosuppression, utilising one or
several of the following options.
o Stimulate adherence.
o Increase glucocorticoids (oral glucocorticoids or IV methylprednisolone).
o Increase dose of immunosuppressive agent.
o Switch from MMF to AZA or from AZA to MMF.
o Add-on IV CYC.
o Add-on calcineurin inhibitors.
o Switch to rituximab.
o Switch to (or add) new available therapeutic modalities.

For patients with 2003 ISN/RPS class V LN, individual assessment of the repeat biopsy should
steer the decision of treatment at the respective site. Results from this study will generate
data on how to evaluate response to therapy in pure membranous LN, as well as the value of
the information retrieved from repeat kidney biopsies in portending long-term renal
prognosis.
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STATISTICAL POWER CALCULATION AND NUMBER OF SUBJECTS NEEDED
The anticipated frequency of CRR at month 24 in patients of the “no repeat biopsy” arm is
40%. The investigators consider that a difference of 20% in favour of the “repeat biopsy” arm
would be clinically meaningful (i.e. a frequency of 60% CRR at month 24). To detect such a
difference, with an α level of 0.05 and a power of 0.80, a number of 98 patients per arm is
required. In order to take an anticipated 5% drop-out proportion into account, 206 patients
with incident proliferative [2003 ISN/RPS class III/IV (A or A/C)] lupus nephritis will need to be
enrolled. Patients with incident active membranous LN (2003 ISN/RPS class V) will also be
enrolled in ReBioLup; however, the target number of patients per arm will be based on
proliferative cases only, since power calculation has been based on data from studies of
proliferative LN.
Based on an anticipated yearly inclusion rate of 3–5 patients per year per centre, i.e. 6–10
patients during a 2-year period, approximately 20–30 centres of LN expertise will need to
participate in the study.

STUDY PHASES
Enrolment
•

All subjects with incident LN will be screened for eligibility and informed consent will
be obtained.

Observational period
•

•
•

•

Clinical observation and laboratory measurements will be reported for all subjects at
each visit over time, at baseline and at month 3, 6, 12, 15, 18, 24, 30, 36, 42, 48, 54
and 60 from baseline. Data registration will be facilitated through an electronic Case
Report Form (CRF) platform, centrally administered at the Karolinska Institutet.
Serum and urine samples will be collected at baseline and at month 12 from baseline,
and will be cryopreserved at -80 °C.
Renal pathology will be assessed at the participating centres at baseline and at the
time of the repeat kidney biopsy, but slides will be sent to UCLouvain for digitalisation
and central review.
Kidney tissue (two very small fragments) obtained from the kidney biopsies will be
isolated, dropped into a 2.5% glutaraldehyde solution, stored at 4 °C until shipment to
the coordinating centre UCLouvain as described above.
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ASSESSMENTS
Standard of care clinical and laboratory data will be collected at the aforementioned
predefined time points, and inserted in centrally administrated electronic CRFs. Blood and
urine samples will be collected at the participating sites with the ability to process and store
biologic specimens until a central biorepository is available.

Baseline assessments
•
•
•
•

•

Demographic assessments: date of birth, gender, ethnicity, race, country of birth,
smoking status, years of education.
Clinical assessments: date of SLE diagnosis, ACR/EULAR SLE criteria, comorbidities, preLN serum creatinine where available, blood pressure, weight, height.
Laboratory assessments: haemoglobin, serum albumin, serum creatinine, UPCR, C3,
C4, anti-dsDNA positivity, renal pathology data.
Medications
o Former medications: GCs, NSAIDs, antimalarial agents, csDMARDs, bDMARDs,
ACE inhibitors, ARBs, clinical trial drugs.
o Current medications: GCs, NSAIDs, antimalarial agents, csDMARDs, bDMARDs,
ACE inhibitors, ARBs, clinical trial drugs.
o Treatment decisions: GCs (IV and oral; dose), choice of induction treatment
regimen, antimalarial agents, ACE inhibitors, ARBs.
Biorepository: whole blood (10 mL) and urine samples will be processed to yield
approximately 5 mL serum or pelleted urine aliquoted into cryovials.

Follow-up visits
•
•
•
•

Clinical assessment: blood pressure, weight.
Laboratory assessments: haemoglobin, serum albumin, serum creatinine, UPCR, C3,
C4, anti-dsDNA positivity, renal pathology data from repeat biopsy where applicable.
Current medications: GCs (dose), antimalarial agents, csDMARDs, ACE inhibitors, ARBs.
Biorepository (at month 12 only): whole blood (10 mL) and urine samples will be
processed to yield approximately 5 mL serum or pelleted urine aliquoted into cryovials.
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SCHEDULE FOR DATA COLLECTION
One eCRF for each visit is distributed. In the tables below, you can see the data collection
instruments constituting the eCRF of each visit. Please find the detailed content of the data
collection instruments in the appendix.

Arm 1: Repeat biopsy

M0
BL

Identification

✔

EULAR/ACR criteria

✔

Demographics

✔

Baseline items

✔

Visit items

✔

Kidney histopathology (BL)

✔

M6

M12

M18

M24

M30

M36

M42

M48

M54

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

Kidney histopathology (M12)
✔

SLICC/ACR Damage Index

✔

✔

✔

✔
✔

✔

✔

✔

✔

EXIT

Arm 2: No repeat biopsy

EXIT

✔

SLEDAI-2K

Serum/urine samples (optional)

M60

M3

✔
✔

M0
BL

Identification

✔

EULAR/ACR criteria

✔

Demographics

✔

Baseline items

✔

Visit items

✔

Kidney histopathology (BL)

✔

✔

M60

M3

M6

M12

M18

M24

M30

M36

M42

M48

M54

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

EXIT

Kidney histopathology (M12)
SLEDAI-2K

✔

SLICC/ACR Damage Index

✔

✔

✔

✔

✔

✔

EXIT
Serum/urine samples (optional)

✔
✔

✔
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RISKS AND BENEFIT
The study design includes two important interventional parts. One intended intervention is
the possibility of a repeat kidney biopsy at month 12 from the baseline biopsy. The repeat
kidney biopsy is performed following exactly the same process as the initial kidney biopsy, and
has the same potential untoward complications. These include the possibility of pain or
bleeding by the site of the puncture, as well as post-procedure infections. Although
complications related to kidney biopsies are overall minor and rather infrequent [24], also in
LN studies of repeat kidney biopsies [25], the risk of bleeding has to be acknowledged and
special attention has to be paid in high-risk patients, e.g. patients with the antiphospholipid
syndrome and concurrent anticoagulant therapy or patients with uncontrolled hypertension.
In most cases, such complications resolve spontaneously without the need for further action.
In case of pain, adequate analgesia may be needed. In case of extensive bleeding, selective
renal angiogram and embolization with coils as well as blood transfusion may be needed. In
case of infection, antibiotics will be prescribed.
The other interventional step is the decision on subsequent therapeutic management
following the results from the repeat kidney biopsy. In case of persistently active disease at
the level of tissue, treatment intensification is mandatory by the study protocol as described
above. However, the choice of treatment relies on the physician’s and patient’s shared
decision, and should be based on the current joint European League Against Rheumatism and
European Renal Association–European Dialysis and Transplant Association (EULAR/ERA-EDTA)
recommendations for the management of lupus nephritis [23].
Finally, there is a possibility of unauthorised release of private health information about
participating subjects. Such disclosure would be extremely unlikely to involve a threat to life,
health, or safety, but would be a serious invasion of the subject’s privacy. This potential risk is
minimised by assigning all subjects study identification numbers so that information in the
database and biorepository is de-identified (pseudonymised) and the link back to a subject’s
identity is only accessible through a locked file at each participating site. The procedure posed
by the General Data Protection Regulation (GDPR) 2016/679 will be followed to guarantee
elimination of this risk.
The direct benefits to the study participants include increased anticipated adherence due to
attentive surveillance within the frame of the study programme, and adjustment of the
treatment in patients who have undergone a repeat kidney biopsy showing persistently active
disease at the level of tissue as described above. The latter has been implied to be needed in
a proof-of-concept retrospective study showing that these patients are at a higher risk to
relapse in the short term (activity and chronic damage in the glomerular compartment), and
to deteriorate in terms of renal function in the long term (activity and chronic damage in the
tubulointerstitial compartment).
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Moreover, this research study may lead to better understanding of lupus nephritis, and the
value of repeat kidney biopsies in subsequent therapeutic management. There is a
considerable potential benefit to future patients and to society as a whole if molecular and
clinical predictors of lupus nephritis outcomes are identified, and even more molecular and
clinical markers reliably reflecting renal activity and chronic damage at the level of tissue.
Identification of such markers would potentially lead to interventions that may improve shortterm and long-term outcomes for this severe complication of SLE. Ultimately, such markers
may reliably substitute the repeat kidney biopsy in the future.

ESTIMATED BUDGET
The steering committee will secure a budget for a part-time study coordinator, a part-time
renal pathology technician at UCLouvain (for the electron microscopy studies), and shipment
costs.
A small fee per patient enrolled (to be defined) will be provided to the participating sites.
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APPENDIX
The following sections correspond to the Data Collection Instruments in the electronic Case
Report Forms (eCRFs).
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Identification

Centre

Patient initials

Karolinska Institutet
Université catholique de Louvain
Johannes Gutenberg University Mainz
Ludwig-Maximilians - University of Munich
Ohio State University
List to be updated

__________________________________
(E.g.: John Smith: JS; John Eric Smith: JES;
John Eric van Smith: JEvS; John Smith Frank: JSF)
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EULAR/ACR criteria for SLE

Please fill in the individual criteria.
The total score will be calculated automatically.

Entry criterion
Antinuclear antibodies (ANA) at a titre of ≥1:80 on
HEp-2 cells or an equivalent positive test (ever)

Yes
No

Additive criteria - Clinical domains
Do not count a criterion if there is a more likely explanation than SLE. Occurrence of a
criterion on at least one occasion is sufficient.
SLE classification requires at least one clinical criterion and 10 points. Criteria do not need to
occur simultaneously.
Constitutional

Fever (2 points)

Haematological

Leukopenia (3 points)
Thrombocytopenia (4 points)
Autoimmune haemolysis (4 points)

Neuropsychiatric

Delirium (2 points)
Psychosis (3 points)
Seizure (5 points)

Mucocutaneous

Non-scarring alopecia (2 points)
Oral ulcers (2 points)
Subacute cutaneous or discoid lupus (4 points)
Acute cutaneous lupus (6 points)

Serosal

Pleural or pericardial effusion (5 points)
Acute pericarditis (6 points)

Musculoskeletal

Joint involvement (6 points)

Renal

Proteinuria > 0.5 g/24 hours (4 points)
Renal biopsy-proven class II or V lupus nephritis
(8 points)
Renal biopsy-proven class III or IV lupus
nephritis (10 points)
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Additive criteria - Immunological domains
Do not count a criterion if there is a more likely explanation than SLE. Occurrence of a
criterion on at least one occasion is sufficient.
SLE classification requires at least one clinical criterion and 10 points. Criteria do not need to
occur simultaneously.
Antiphospholipid antibodies
Fill in all that apply.
The maximum score for this domain will not exceed 2
in the computional part.

Anticardiolipin antibodies (2 points)
Anti-β2-glycoprotein I antibodies (2 points)
Lupus anticoagulant (2 points)

Complement proteins

Low C3 or low C4 (3 points)
Low C3 and low C4 (4 points)

SLE-specific autoantibodies
Fill in all that apply.
The maximum score for this domain will not exceed 6
in the computional part.

Anti-dsDNA antibody (6 points)
Anti-Sm antibody (6 points)

Total score and outcome
Criteria total score

Patient fulfills criteria
Patient does not fulfill criteria

__________________________________
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Demographics

Consent Information
Date for signed consent

__________________________________
(YYYY-MM-DD)

Contact Information
Date of birth

Date of SLE diagnosis

__________________________________
(YYYY-MM-DD)

__________________________________
(YYYY-MM-DD)

Sex

Female
Male

Ancestry

Asian
Black or African American
Indigenous American
White or Caucasian

Hispanic or Latino

Hispanic or Latino
Not Hispanic or Latino

Country of birth

Highest level of education

__________________________________
Less than a high school diploma
High school
University
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Baseline items

Smoking status
Smoking status

Pack-years

Year of cessation

Never smoked
Former smoker
Current smoker

__________________________________

__________________________________
(YYYY)

Baseline-specific items
Height (cm)

Pre-LN S-creatinine (mg/dL)

Date of pre-LN S-creatinine

__________________________________
(cm)

__________________________________
(mg/dL)

__________________________________
(YYYY-MM-DD)

Former medications (from SLE diagnosis until kidney biopsy; excluding LN treatment)
Glucocorticoids

Yes
No

IV Glucocorticoids

Yes
No

Oral Glucocorticoids

Yes
No

Antimalarial agents

Yes
No

Antimalarials (specify)
Fill in all that apply

Hydroxychloroquine
Chloroquine
Mepacrine
Other antimalarial agents

Methotrexate

Yes
No

Azathioprine

Yes
No
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Mycophenolic acid

Yes
No

Cyclosporine A

Yes
No

Tacrolimus

Yes
No

Other immunosuppressants

Yes
No

Other immunosuppressants (specify)
__________________________________________
Belimumab

Yes
No

Rituximab

Yes
No

Other biologics

Yes
No

Other biologics (specify)
__________________________________________
Small molecules

Yes
No
(e.g. JAK inhibitors)

Small molecules (specify)
__________________________________________
ACE inhibitors

Yes
No

Angiotensin II receptor blockers

Yes
No

NSAIDs (regular use for periods > 3 months)

Yes
No
(regular use)
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Visit items

Date of visit

__________________________________
(YYYY-MM-DD)

Clinical data
Weight (kg)

S-creatinine (mg/dL)

Urine protein/creatinine ratio (UPCR; g/g)

Serum albumin (g/dL)

Systolic blood pressure (mm Hg)

Diastolic blood pressure (mm Hg)

Positive anti-dsDNA
As per local laboratory cut-off

C3 level (g/L)

Low C3
As per local laboratory cut-off

C4 level (g/L)

Low C4
As per local laboratory cut-off

__________________________________
(kg)

__________________________________
(mg/dL)

__________________________________
(g/g)

__________________________________
(g/dL)

__________________________________
(mm Hg)

__________________________________
(mm Hg)
Yes
No

__________________________________
(g/L)
Yes
No

__________________________________
(g/L)
Yes
No
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Current medications
Glucocorticoids

Yes
No

IV Glucocorticoids

Yes
No

Methylprednisolone equivalent dose (cumulative for
the current treatment; mg)

Oral Glucocorticoids

Prednisone equivalent dose (mg/day)

__________________________________
(mg)
Yes
No

__________________________________
(mg/day)

Antimalarial agents

Yes
No

Antimalarials (specify)

Hydroxychloroquine
Chloroquine
Mepacrine
Other antimalarial agents

Fill in all that apply

Hydroxychloroquine dose (mg/day)

Chloroquine dose (mg/day)

Mepacrine dose (mg/day)

__________________________________
(mg/day)

__________________________________
(mg/day)

__________________________________
(mg/day)

Name of other antimalarial drug (if not in the list)
__________________________________________
Dose of other antimalarial drug (mg/day)

Methotrexate

Methotrexate dose (mg/week)

Azathioprine

__________________________________
(mg/day)
Yes
No

__________________________________
(mg/week)
Yes
No
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Azathioprine dose (mg/day)

Mycophenolic acid

Mycophenolate mofetil equivalent dose (mg/day)

Cyclosporine A

Cyclosporine A dose (mg/day)

Tacrolimus

Tacrolimus dose (mg/day)

Other immunosuppressants

__________________________________
(mg/day)
Yes
No

__________________________________
(mg/day)
Yes
No

__________________________________
(mg/day)
Yes
No

__________________________________
(mg/day)
Yes
No

Other immunosuppressants (specify)
__________________________________________
Belimumab

Yes
No

Belimumab administration

Intravenous
Subcutaneous

Rituximab

Yes
No

Other biologics

Yes
No

Other biologics (specify)
__________________________________________
Small molecules

Yes
No
(e.g. JAK inhibitors)

Small molecules (specify)
__________________________________________
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ACE inhibitors

Yes
No

Angiotensin II receptor blockers

Yes
No
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Kidney histopathology - Baseline

Date for baseline kidney biopsy

__________________________________
(YYYY-MM-DD)

2003 ISN/RPS class
Fill in all that apply

III
IV
V

2003 ISN/RPS active and/or chronic lesions
Fill in all that apply

Active lesions (A)
Chronic lesions (C)

2003 ISN/RPS segmental or global lesions

Segmental (S)
Global (G)

NIH Activity Index Score

NIH Chronicity Index Score

Presence of patterns consistent with APSN
APSN: antiphospholipid syndrome-associated
nephropathy

Specify APSN patterns
APSN: antiphospholipid syndrome-associated
nephropathy

__________________________________
(of a total of 24 points)

__________________________________
(of a total of 12 points)
Yes
No

__________________________________________

Kidney histopathology - Month 12

Date for repeat kidney biopsy

__________________________________
(YYYY-MM-DD)

2003 ISN/RPS class
Fill in all that apply

I
II
III
IV
V

2003 ISN/RPS active and/or chronic lesions
Fill in all that apply

Active lesions (A)
Chronic lesions (C)

2003 ISN/RPS segmental or global lesions

Segmental (S)
Global (G)

NIH Activity Index Score

NIH Chronicity Index Score

Presence of patterns consistent with APSN
APSN: antiphospholipid syndrome-associated
nephropathy

Specify APSN patterns
APSN: antiphospholipid syndrome-associated
nephropathy

__________________________________
(of a total of 24 points)

__________________________________
(of a total of 12 points)
Yes
No

__________________________________________
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SLEDAI-2K

SLEDAI-2K
Systemic Lupus Erythematosus Disease Activity Index 2000
Please click "yes" if the descriptor is present at the time of the visit or has been present in the preceding 10 days.
Empty descriptors will be considered absent, not missing values.
The final SLEDAI-2K score will be calculated automatically.

Central nervous system
Seizure
Recent onset.
Exclude metabolic, infectious, or drug causes.

Yes
(Weight: 8 points)

Psychosis
Altered ability to function in normal activity due to
severe disturbance in the perception of reality.
Include hallucinations, incoherence, marked loose
associations, impoverished thought content, marked
illogical thinking, bizarre, disorganised, or
catatonic behavior.
Exclude uraemia and drug causes.

Yes
(Weight: 8 points)

Organic brain syndrome
Altered mental function with impaired orientation,
memory, or other intellectual function, with rapid
onset and fluctuating clinical features, inability
to sustain attention to environment, plus at least 2
of the following: perceptual disturbance, incoherent
speech, insomnia or daytime drowsiness, or increased
or decreased psychomotor activity.
Exclude metabolic, infectious, or drug causes.

Yes
(Weight: 8 points)

Visual disturbance
Retinal changes of SLE. Include cytoid bodies,
retinal haemorrhages, serous exudates or
haemorrhages in the choroids, or optic neuritis.
Exclude hypertension, infection, or drug causes.

Yes
(Weight: 8 points)

Cranial nerve disorder
New onset of sensory or motor neuropathy
involving cranial nerves.

Yes
(Weight: 8 points)

Lupus headache
Severe, persistent headache; may be migrainous, but
must be non-responsive to narcotic analgesia.

Yes
(Weight: 8 points)
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Cerebrovascular accident
New onset of cerebrovascular accident(s).
Exclude arteriosclerosis.

Yes
(Weight: 8 points)

Vascular
Vasculitis
Ulceration, gangrene, tender finger nodules,
periungual infarction, splinter haemorrhages, or
biopsy or angiogram proof of vasculitis.

Yes
(Weight: 8 points)

Musculoskeletal
Arthritis
≥ 2 joints with pain and signs of inflammation
(i.e. tenderness, swelling, or effusion).

Yes
(Weight: 4 points)

Myositis
Proximal muscle aching/weakness, associated with
elevated creatine, phosphokinase/aldolase or
electromyogram changes, or a biopsy showing myositis.

Yes
(Weight: 4 points)

Renal
Urinary casts
Haemogranular or red blood cell casts.

Yes
(Weight: 4 points)

Haematuria
> 5 red blood cells/high power field.
Exclude stone, infection, or other cause.

Yes
(Weight: 4 points)

Proteinuria
> 0.5 g/24 hours.

Yes
(Weight: 4 points)

Pyuria
> 5 white blood cells/high power field.
Exclude infection.

Yes
(Weight: 4 points)

Dermal
Rash
Inflammatory type rash.

Yes
(Weight: 2 points)

Alopecia
Abnormal, patchy or diffuse loss of hair.

Yes
(Weight: 2 points)
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Mucosal ulcers
Oral or nasal ulcerations.

Yes
(Weight: 2 points)

Serosal
Pleurisy
Pleuritic chest pain with pleural rub or effusion, or
pleural thickening.

Yes
(Weight: 2 points)

Pericarditis
Pericardial pain with at least one of the following:
rub, effusion or electrocardiogram or echocardiogram
confirmation.

Yes
(Weight: 2 points)

Immunological
Low complement
Decrease CH50, C3, or C4 below the lower limit of
normal for testing laboratory.

Yes
(Weight: 2 points)

Increased DNA binding
Increased DNA binding by Farr assay above normal
range for testing laboratory.

Yes
(Weight: 2 points)

Constitutional
Fever
> 38° C.
Exclude infectious cause.

Yes
(Weight: 1 point)

Haematological
Thrombocytopenia
< 100,000 platelets/μL.
Exclude drug causes.

Yes
(Weight: 1 point)

Leukopenia
< 3,000 white blood cells/μL.
Exclude drug causes.

Yes
(Weight: 1 point)
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Total SLEDAI-2K score
Total SLEDAI-2K score

Clinical SLEDAI-2K score

__________________________________

__________________________________
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SLICC/ACR Damage Index (SDI)

SLICC/ACR Damage Index (SDI)
Systemic Lupus International Collaborating Clinics/American College of Rheumatology
Damage Index
Damage occurring since diagnosis of SLE, ascertained by clinical assessment and present for ≥ 6 months unless
otherwise stated. Repeat episodes have to be ≥ 6 months apart to score 2. The same lesion cannot be scored twice.
Note that you only need to check the box "1 point" when a descriptor is present; leave empty otherwise.
Exceptions are descriptors that can generate scores of > 1. These fields are required.

Ocular
Either eye, by clinical assessment
Any cataract ever

1 point

Retinal change or optic atrophy

1 point

Neuropsychiatric
Cognitive impairment (e.g. memory deficit, difficulty
with calculation, poor concentration, difficulty in
spoken or written language, impaired performance
level) or major psychosis

1 point

Seizures requiring therapy for ≥ 6 months

1 point

Cerebral vascular accident ever (score 2 if > 1), or
surgical resection for causes other than malignancy

0 points
1 point
2 points
(Please note that this field is required)

Cranial or peripheral neuropathy (excluding optic)

1 point

Transverse myelitis

1 point

Renal
Estimated or measured GFR < 50%

Proteinuria ≥ 3.5 g/24 hours (score 1)
or end-stage renal disease, regardless of dialysis or
transplantation (score 3)

1 point

0 points
1 point
3 points
(Please note that this field is required)
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Pulmonary
Pulmonary hypertension (right ventricular prominence,
or loud P2)

1 point

Pulmonary fibrosis (physical and X-ray)

1 point

Shrinking lung (X-ray)

1 point

Pleural fibrosis (X-ray)

1 point

Pulmonary infarction (X-ray) or surgical resection
for causes other than malignancy

1 point

Cardiovascular
Angina or coronary artery bypass

Myocardial infarction ever (score 2 if > 1)

1 point

0 points
1 point
2 points
(Please note that this field is required)

Cardiomyopathy (ventricular dysfunction)

1 point

Valvular disease (diastolic murmur, or a systolic
murmur > 3/6)

1 point

Pericarditis (for ≥ 6 months) or pericardiectomy

1 point

Peripheral vascular
Claudication (for ≥ 6 months)

1 point

Minor tissue loss (pulp space)

1 point

Significant tissue loss ever (e.g. loss of digit or
limb, resection) (score 2 if > 1)

Venous thrombosis with swelling, ulceration, or
venous stasis

0 points
1 point
2 points
(Please note that this field is required)
1 point
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Gastrointestinal
Infarction or resection of bowel (below duodenum),
spleen, liver or gall bladder ever (score 2 if > 1)

0 points
1 point
2 points
(Please note that this field is required)

Mesenteric insufficiency

1 point

Chronic peritonitis

1 point

Stricture or upper gastrointestinal tract surgery
ever

1 point

Pancreatic insufficiency requiring enzyme replacement
or with pseudocyst

1 point

Musculoskeletal
Muscular atrophy or weakness

1 point

Deforming or erosive arthritis (including reducible
deformities, excluding avascular necrosis)

1 point

Osteoporosis with fracture or vertebral collapse
(excluding avascular necrosis)

1 point

Avascular necrosis (score 2 if > 1)

0 points
1 point
2 points
(Please note that this field is required)

Osteomyelitis

1 point

Ruptured tendons

1 point

Skin
Scarring chronic alopecia

1 point

Skin ulceration (excluding thrombosis) for ≥ 6
months

1 point
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Premature gonadal failure
Premature gonadal failure

1 point

Diabetes
Diabetes (regardless of treatment)

1 point

Malignancy
Malignancy (score 2 if > 1 site)
Exclude dysplasia.

0 points
1 point
2 points
(Please note that this field is required)

Total SLICC/ACR Damage Index (SDI) score
Total SDI score

__________________________________
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Exit

Study Completion Information
Has the patient completed the study?

Put a date if the patient withdrew from ReBioLup

Reason why the patient withdrew from the study

Yes
No
(Yes: 60 months of follow-up; No: early withdrawal
)

__________________________________
(YYYY-MM-DD)
Non-compliance
Did not wish to continue in the study
Other

Please specify the reason
__________________________________________
Date of study completion

__________________________________
(YYYY-MM-DD)

General Comments
Comments
__________________________________________
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Sample collection

Serum sample collected

Provide the date for sample collection

Urine sample collected

Provide the date for sample collection

Yes
No

__________________________________
(YYYY-MM-DD)
Yes
No

__________________________________
(YYYY-MM-DD)

