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Background

In 2013 the European Union (EU)-funded SHARE (Single Hub and Access point for paediatric Rheumatology in Europe) project was initiated to produce consensus evidence-based international guidance for the diagnosis and management of paediatric rheumatic diseases. The need for this stemmed from observations of varying practice between clinicians/centres throughout Europe as a result of the rarity of paediatric rheumatic diseases, and the challenges in undertaking clinical research. 

Childhood-onset systemic lupus erythematosus (cSLE, also known as juvenile or paediatric SLE) is a rare, multisystem autoimmune disease with potential for significant associated morbidity and mortality. The SHARE recommendations for its diagnosis and treatment were published in June 2017 [1], (box 1). 

BOX 1: Resources

Background on the SHARE initiative: 
· Wulffraat NM, Vastert B, consortium S; SHARE consortium. Time to share. Pediatr Rheumatol Online J 2013;11:5.

· EU projects database - http://ec.europa.eu/chafea/projects/database/database_new.inc.data.20111202.pdf

SHARE cSLE recommendations:
· European evidence-based recommendations for diagnosis and treatment of childhood-onset systemic lupus erythematosus: the SHARE initiative. http://ard.bmj.com/content/76/11/1788

· European evidence-based recommendations for the diagnosis and treatment of childhood-onset lupus nephritis: the SHARE initiative. http://ard.bmj.com/content/76/12/1965

· European evidence-based recommendations for diagnosis and treatment of paediatric antiphospholipid syndrome: the SHARE initiative. http://ard.bmj.com/content/76/10/1637

SHARE recommendations for other paediatric rheumatic diseases: 
· Consensus-based recommendations for the management of juvenile dermatomyositis. http://ard.bmj.com/content/76/2/329

· Evidence-based recommendations for genetic diagnosis of familial mediterranean fever. http://ard.bmj.com/content/74/4/635

· Ter Haar NM, Oswald M, Jeyaratnam J, et al. Recommendations for the management of autoinflammatory diseases. http://ard.bmj.com/content/74/9/1636

· Recommendations for collaborative paediatric research including biobanking in Europe: a Single Hub and Access point for paediatric Rheumatology in Europe (SHARE) initiative. http://ard.bmj.com/content/early/2017/10/11/annrheumdis-2017-211904


Previous guidelines

No previous guidelines or recommendations on the diagnosis and management of cSLE exist. Adult SLE literature [2, 3] was consulted where there was no evidence in children.

Key issues that the guideline addresses

A total of 25 recommendations were made (box 2), with the key issues are as follows:

Diagnosis:
· Use of the 2012 Systemic Lupus International Collaborating Clinics (SLICC) classification criteria (box 3) was recommended, to improve early referral to paediatric rheumatology. It is important to note that these are not validated diagnostic criteria for cSLE, they are classification criteria, with their main purpose being to standardize clinical definitions for use in research studies. If there is clinical suspicion of cSLE but the SLICC criteria are not fulfilled, a paediatric rheumatology opinion should still be sought. 

· Cardiac/pulmonary involvement is often initially asymptomatic in cSLE, therefore screening investigations were recommended for all patients (box 2). 

· The presence of unexplained high fever should trigger investigation for macrophage activation syndrome (MAS). MAS is a rare but potentially life-threatening complication of cSLE associated with organ involvement (neurological, hepatic, splenic), pancytopenia, coagulopathy, elevation of liver enzymes, ferritin and triglycerides, and bone marrow aspirate changes. 

Disease monitoring:
 
· Full clinical evaluation, a basic set of investigations and standardized measures of disease activity (features which can be improved by treatment) and damage (manifestations which are usually chronic and irreversible) should be assessed at every patient visit, even when well (see box 2). 

Treatment:
· All children should be on regular hydroxychloroquine due to its favorable safety profile and wide range of beneficial effects. 

· When oral prednisolone cannot be weaned, addition of a disease modifying antirheumatic drug (DMARD) is recommended.


BOX 2: Summary of the recommendations for cSLE with their level of evidence [1]

Diagnostic recommendations for cSLE
· Use the SLICC criteria for cSLE classification (3, C, see box 3)

· Refer to a paediatric rheumatologist if you are suspicious of cSLE, especially in the presence of:

·  4 SLICC criteria 
· positive ANA and at least two clinical SLICC criteria OR
· positive ANA combined with at least one clinical and one immunological SLICC criterion (3, C)

· Of note, depending on the clinical context, when a patient is ANA positive but anti-dsDNA and ENA negative, a diagnosis of cSLE can still be made. (3, C)

· All patients should have the following investigations at diagnosis:
· ANA, anti-dsDNA and ENAs including anti-Sm, anti-RNP-a, anti-Ro/SS-A and anti-La/SS-B (3, C)
· Chest x-ray in all patients, and pulmonary function tests including CO diffusion if respiratory symptoms or signs are present. (3, C)
· ECG and echocardiography to screen for cardiac abnormalities. (3, C)


· Hereditary complement deficiencies should be considered, especially in young patients. (3, C)

· In suspected cSLE patients with unexplained fever, search for features of MAS. (3, C). A bone marrow aspirate will help to facilitate a MAS diagnosis, however, in an unstable patient, treatment should not be delayed if a bone marrow aspirate is not possible. (3, C)

Monitoring and management of cSLE

· Clinical review should be undertaken once or twice per month for 2–4 months after diagnosis/flare, and then adjusted according to the treatment response. (3, C)

· A full clinical review should include: body weight, height and blood pressure; urine dipstick testing; proteinuria; blood albumin; creatinine; eGFR; ESR; C3 and C4; anti-dsDNA; and a full blood count. (2AB/3, B-C/C)

· Linear growth must be checked regularly in those receiving systemic corticosteroids. (2A, B)

· Disease activity must be assessed at each visit using a standardised disease activity measure e.g. Systemic Lupus Erythematosus Disease Activity Index 2000 (SLEDAI-2k) or the paediatric British Isles Lupus Assessment Group index 2004 (pBILAG-2004). (4, D). Disease damage should be assessed yearly using the paediatric SLICC/American College of Rheumatology Damage Index (SDI) measure. (3, C)

· For those taking hydroxychloroquine, annual eye screening should be considered. (3, C)

· Advice regarding sun protection should be given to patients with skin manifestations. (3, C)

· A coordinated transition programme is crucial for continuity of care, adherence to treatments and optimizing long-term outcomes, including prevention of fatalities. (3, C)

Treatment recommendations for cSLE

· All patients should receive hydroxychloroquine. (2A, B)

· Compliance should be checked before making treatment changes. (3, C)

· A DMARD (e.g. azathioprine, methotrexate, mycophenolate mofetil or cyclophosphamide) should be added when it is not possible to taper the prednisone dose (3, C), or if haemolysis is present and the Hb is lower than normal (mild/moderate haematological involvement). (3, C)

· When required, the recommended dose for rituximab is either 750 mg/m2/dose (up to a maximum of 1g) at day 1 and day 15, or 375 mg/m2/dose once a week for four doses. (3, C)

Legend: Following each recommendation, the level and strength of the evidence is shown in brackets (evidence, strength). Evidence takes into account the type of study: category 1A (meta-analysis of randomised controlled trials) to category 4 (expert committee reports or opinions) and the ‘strength’ takes into account the knowledge/opinion of the experts, from A to D (A: directly based on category 1 evidence, D: based upon category IV evidence or extrapolated recommendations from category II or III evidence). Hb = haemoglobin. DMARD = disease modifying anti-rheumatic drug.

Box 3: SLICC classification criteria requirements for SLE classification [4]  (at least 1 clinical and 1 immunological criterion required OR biopsy-proven lupus nephritis with positive ANA or anti-dsDNA antibody)

	Clinical criteria

	Acute or Subacute Cutaneous Lupus
· Lupus malar rash (do not count if malar discoid) 
· Bullous lupus 
· Toxic epidermal necrolysis variant of SLE 
· Maculopapular lupus rash 
· Photosensitive lupus rash 
· Subacute cutaneous lupus (non-indurated psoriaform and/or annular polycyclic lesions that resolve without scarring, although occasionally with post-inflammatory dyspigmentation or telangiectasias)
	Chronic Cutaneous Lupus
· Classic discoid rash localized (above the neck)
· Classic discoid rash generalized (above and below the neck) 
· Hypertrophic (verrucous lupus) 
· Lupus panniculitis (profundus) 
· Mucosal lupus
· Lupus erythematosus tumidus
· Chilblains lupus 
· Discoid lupus/lichen planus overlap

	Ulcers
· Oral - palate, buccal or tongue
· Nasal - in the absence of other causes, such as vasculitis, Behçet's disease, infection (herpesvirus), inflammatory bowel disease, reactive arthritis or acidic foods
	Non-scarring alopecia
· Diffuse thinning or hair fragility with visible broken hairs (in the absence of other causes, such as alopecia areata, drugs, iron deficiency, and androgenic alopecia)


	Synovitis
· Synovitis involving two or more joints, characterised by swelling or effusion OR 
· Tenderness in two or more joints and at least 30 minutes of morning stiffness
	Renal
· Urine protein-to-creatinine ratio (or 24-hour urine protein) representing 500 mg protein/24 hours OR 
· Red blood cell casts
· Biopsy proven lupus nephritis

	Serositis
· Typical pleurisy for more than one day, pleural effusions, or pleural rub OR 
· Typical pericardial pain (pain with recumbency improved by sitting forward) for more than one day OR 
· Pericardial effusion OR
· Pericardial rub OR 
· pericarditis by electrocardiography in the absence of other causes (infection, uremia, and Dressler's syndrome)
	Neurological
· Seizures
· Psychosis
· Mononeuritis multiplex (in the absence of other known causes, such as primary vasculitis)
· Myelitis
· Peripheral or cranial neuropathy (in the absence of other known causes, such as primary vasculitis, infection, and diabetes mellitus)
· Acute confusional state (in the absence of other causes, including toxic/metabolic, uremia, drugs)

	Haemolytic anaemia
	· 

	Leukopenia or lymphopenia
· Leukopenia (<4000/mm3 at least once) in the absence of other known causes, such as Felty's syndrome, drugs, and portal hypertension 
· Lymphopenia (<1000/mm3 at least once) in the absence of other known causes, such as glucocorticoids, drugs, and infection
	Thrombocytopenia
· Thrombocytopenia (<100 x109/l) at least once in the absence of other known causes, such as drugs, portal hypertension, and thrombotic thrombocytopenic purpura

	Immunological criteria

	ANA above the reference level
	Anti-Sm antibody present

	Anti-dsDNA antibody level above laboratory reference range (or >twofold the reference range if tested by ELISA)
	Antiphospholipid antibody positivity as determined by any of the following
· Positive test result for lupus anticoagulant
· False-positive test result for rapid plasma regin
· Medium- or high-titre anticardiolipin antibody level (IgA, IgG, or IgM)
· Positive test result for anti-beta2-glycoprotein I (IgA, IgG, or IgM)

	Low complement
· Low C3
· Low C4
· Low CH50
	

	Positive direct Coombs' test in the absence of haemolytic anaemia
	


Re-produced from Petri et al [4] with permission from Arthritis and Rheumatism (license number 4334271216942). An on-line calculator can be used to calculate the SLICC score, see https://qxmd.com/calculate/calculator_274/slicc-sle-criteria. 


Ten further recommendations were made for neuropsychiatric cSLE (NP-cSLE, see box 4). Evidence for treatment in NP-cSLE is sparse and adult recommendations were adapted. 

Box 4: Summary of recommendations for NP-cSLE [1]

Diagnosis

· The adult ACR nomenclature should be used for NP-cSLE syndromes (3, C) 

· In a patient with a suspected diagnosis of NP-cSLE or worsening NP-cSLE symptoms, the initial diagnostic work-up should exclude underlying infections, hypertension, metabolic abnormalities or medication side effects. (3, C). The following investigations should be considered; lumbar puncture, EEG, neuropsychological assessment of cognitive function, ophthalmology review, nerve conduction studies and MRI to assess CNS structure and function. (3, C)

· A normal MRI of the CNS does not exclude NP-cSLE. (3, C)

· Cognitive impairment should be assessed for by a neuropsychologist, or through a validated cognitive test for cSLE e.g. the Ped-ANAM. (3, C)

Treatment recommendations for NP-cSLE

· When non-SLE-related causes for the NP manifestations have been excluded, corticosteroids and immunosuppressive therapy are indicated. (3, C)

· Antiepileptic drugs are usually not necessary after a single seizure (if the MRI and EEG are normal) (3, C), but should be considered for recurrent seizures. (3, C)

· Research into paediatric NP-cSLE treatment is required. (4, D)

CSF = cerebrospinal fluid, Ped-ANAM = Pediatric Automated Neuropsychological Assessment Metrics.
 

How do I implement these recommendations in my current practice? 

· General paediatricians, non-rheumatology paediatric specialists and primary care practitioners 
· Familiarise yourself with the SLICC classification criteria to improve recognition of possible cSLE (box 3). The criteria do not need to occur simultaneously and may have occurred over a number of months/years (see cases 1-3, box 6). An on-line calculator can be used to calculate the SLICC score (box 3). Remember, these are classification criteria and not diagnostic criteria and failure to meet the criteria does not exclude cSLE.

· When suspecting a diagnosis of cSLE, test for the specified autoantibodies where possible. Remember, negative autoantibodies DO NOT preclude a diagnosis of cSLE.

· In patients with recurrent infections or fevers, consider whether they have features of cSLE and test for complement deficiency. 

· Acutely unwell patients with MAS may present to a range of paediatric sub-specialists: consider underlying cSLE. 

· Many manifestations of cSLE may be asymptomatic and require expert assessment to facilitate early detection/treatment (e.g. eye changes, nephritis) and prevent significant morbidity. Blood pressure measurement and urinalysis are simple and should be performed regularly in all patients with suspected or known cSLE.

· Co-ordinated transition should involve all the paediatric sub-specialists involved in the patient’s care.

· Tertiary care practitioners (paediatric rheumatologists) - What should I do differently?

· The SLICC criteria can be used instead of the ACR criteria for classification of cSLE.

· Consider how frequently you review your patients; clinical evaluation was recommended every 2–4 weeks for the first 2–4 months after diagnosis/flare. 

· A standardized patient assessment should be undertaken at each clinical encounter to facilitate high quality clinical care and research.

· Screen for cardiorespiratory involvement at diagnosis, and have a low threshold for undertaking pulmonary function tests.

· A normal MRI does not exclude NP-cSLE: use the SLICC criteria to look for other features of cSLE.

· It was strongly recommended that disease activity, response to treatment and disease damage should be regularly assessed. Standardised tools should not only be used for research purposes. 

· Consider annual eye screening for all cSLE patients, but particularly those taking hydroxychloroquine or corticosteroids. 

· Development of a coordinated transition programme should be prioritized to optimise long-term outcome and prevent post-transition fatalities.

· Work with a neuropsychologist for assessment of cognitive impairment, or develop expertise in use of validated tests (e.g. Ped-ANAM).


Critical review / unresolved controversies

[bookmark: _GoBack]This review has highlighted the pressing need for high quality evidence in cSLE, with 21 of the 25 recommendations being based on category 3 evidence (descriptive studies, comparative studies, correlation studies, or case-control studies) with the highest level of evidence being 2A (at least one controlled study without randomization) for two of the recommendations. Eight of the recommendations were also entirely based on EULAR adult recommendations (box 5). Specific recommendations relating to treatment (e.g. which DMARD/biologic to use, when to change/add in DMARDs, early aggressive therapy) could not be developed due to a lack of evidence, therefore, international research in these areas should be prioritised. In the UK it is accepted that cSLE patients should be managed in a paediatric rheumatology centre rather than by adult rheumatologists to optimise clinical care and provide access to newer treatment and research, however, this issue was not directly addressed within the SHARE recommendations. The systematic review underpinning the SHARE recommendations was undertaken in July 2013. Since 2013, an international clinical trial looking at treatment of cSLE patients with the biologic agent Belimumab has commenced, highlighting the need to re-visit the literature within the next few years to look for new randomised controlled trials in order to provide more specific treatment recommendations.

Box 5 - Clinical bottom line 

1. The SHARE recommendations provide guidance on best practices and standards of care for use across Europe. Due to limitations in the paediatric evidence base, it is important to recognise that the SHARE recommendations are largely based upon adult SLE evidence, and that clinical research specifically in cSLE is urgently required.

2. cSLE is rare, and infrequently seen in general paediatrics, so suspected cSLE patients should be referred directly and promptly to tertiary paediatric rheumatology care services. Awareness of the SLICC classification criteria may help clinicians to consider a cSLE diagnosis, but if there is clinical suspicion of cSLE you should refer regardless of whether the criteria are fulfilled.

3. To optimise cSLE outcomes, the SHARE guidelines advocate regular comprehensive patient reviews, screening for, detecting and promptly treating different organ manifestations. When assessing for treatment failure, compliance must be checked, especially in adolescents. 

Box 6 - cSLE cases illustrating the cSLE spectrum

Case 1 – insidious evolving cSLE
15-year-old girl, referred to the paediatric rheumatology clinic as she was found to be ANA positive (1:640). She had a two-year history of Idiopathic Thrombocytopenia Purpura (platelets 30-40). When reviewed in clinic she was extremely well with no clinical features of cSLE but her blood tests revealed a low C3, neutropenia and lymphopenia. She was reviewed frequently in the paediatric rheumatology clinic and remained very well. Twelve months later she continued to be asymptomatic but became anti-dsDNA positive, coombs positive (3+), had lymphopenia, low C3/C4, a mildly raised ESR (57 mm/hr) and continued to be ANA positive. A diagnosis of cSLE was made, and although clinically asymptomatic she was started on hydroxychloroquine and mycophenolate mofetil to prevent any new complications or organ involvement. 

Case 2 – rapidly evolving cSLE
11-year old girl admitted under general paediatrics with pleuritic chest pain, joint pain and lethargy. She was reviewed by paediatric rheumatology and found to have a 6-week history of anorexia, weight loss, nocturnal joint pains, limping, and a rash affecting her cheeks and arms. She had a classic malar rash, livido reticularis, painful restricted joints but normal cardiorespiratory examination. Investigations releveled: ANA positive (1:640), anti-dsDNA positive, low C3/C4, positive coombs (1+) and a urinary albumin to creatinine ratio of 58.5 mg/mmolCr, Chest X-ray showed mild pleural effusions and echocardiogram a pericardial effusion. She was treated with intra-venous methylprednisolone, hydroxychloroquine, mycophenolate mofetil and prednisolone, but despite this over the next few weeks her urinary albumin to creatinine ratio increased to 269 mg/mmolCr. She therefore had a renal biopsy which showed grade III proliferative lupus nephritis. 

Case 3 – rash, alopecia and constitutional symptoms
12-year-old boy referred from dermatology with a 7-week history of a sudden onset red rash spreading across his face and the pinna of his ear. The rash was associated alopecia and oedema of the face affecting the forehead, peri-orbital areas and nasal bridge. He also complained of fatigue, anorexia and knee pain. He had normal muscle strength. Blood investigations revealed lymphopenia, an ESR of 31mm/hr, DCT positive (1+), low C3/C4, ANA positive (1:640), positive anti-dsDNA and weakly positive anti-Ro, SMP and RNP. He was diagnosed with cSLE and treated with hydroxychloroquine, prednisolone and later mycophenolate mofetil.
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