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ABSTRACT. Objective. To develop recommendations for the assessment of people with systemic lupus erythe-
matosus (SLE) in Canada.
Methods. Recommendations were developed using the GRADE (Grading of Recommendations
Assessment, Development, and Evaluation) approach. The Canadian SLE Working Group (panel of
Canadian rheumatologists and a patient representative from Canadian Arthritis Patient Alliance) was
created. Questions for recommendation development were identified based on the results of a previous
survey of SLE practice patterns of members of the Canadian Rheumatology Association. Systematic
literature reviews of randomized trials and observational studies were conducted. Evidence to Decision
tables were prepared and presented to the panel at 2 face-to-face meetings and online.
Results. There are 15 recommendations for assessing and monitoring SLE, with varying applicability
to adult and pediatric patients. Three recommendations focus on diagnosis, disease activity, and
damage assessment, suggesting the use of a validated disease activity score per visit and annual
damage score. Strong recommendations were made for cardiovascular risk assessment and measuring
anti-Ro and anti-La antibodies in the peripartum period and conditional recommendations for osteo-
porosis and osteonecrosis. Two conditional recommendations were made for peripartum assessments,
1 for cervical cancer screening and 2 for hepatitis B and C screening. A strong recommendation was
made for annual influenza vaccination.
Conclusion. These are considered the first guidelines using the GRADE method for the monitoring
of SLE. Existing evidence is largely of low to moderate quality, resulting in more conditional than
strong recommendations. Additional rigorous studies and special attention to pediatric SLE popula-
tions and patient preferences are needed. (J Rheumatol First Release September 1 2018; doi:10.3899/
jrheum.171459)
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Systemic lupus erythematosus (SLE) is a complex auto -
immune disease with multiple phenotypes that can be
challenging to diagnose, monitor, and manage over time. In
Canada, the prevalence of the disease is 32 to 51 cases per
100,000 individuals1. Outcomes are influenced by disease
activity and damage, inequities in socioeconomic status, and
access to specialist care across Canada1. Practice patterns can
differ greatly across Canada, as demonstrated in a 63-item
questionnaire sent to 175 members of the Canadian
Rheumatology Association (CRA) in 2012, the majority
being rheumatologists2. There was notable heterogeneity
among responders for multiple aspects of care, with consid-
erable differences seen in disease activity and damage evalu-

ations, cardiovascular (CV) risk, and peripartum assessments
in people with SLE. 
    Previous recommendation efforts in SLE have acknowl-
edged the utility of evidence-based guidance to identify
minimally important monitoring for patients with SLE, to
reduce variability in clinical heterogeneity3. In addition to
organizing monitoring of patients with SLE in clinic, recom-
mendations are also important to provide guidance on
optimal treatment of these patients, given the existing and
emerging therapeutics in SLE. Internationally, existing
recommendations for management of patients with SLE
include the European League Against Rheumatism recom-
mendations for monitoring patients with SLE3, the American
College of Rheumatology (ACR) guidelines for screening,
treatment, and management of lupus nephritis4, and the
British Society of Rheumatology guidelines for the
management of SLE5. These organizations used compre-
hensive methodologies including systematic literature
reviews, expert panels, face-to-face meetings, and voting
rounds to develop their respective recommendations. Similar
methodology was recently used to develop quality indicators
in SLE, an important complement to recommendations6.
However, limitations of these guidelines include the lack of
incorporation of patient preferences, and other important
issues such as acceptability, feasibility, and equity in the
guideline development process. 
    The Grading of Recommendations Assessment, Develop -
ment, and Evaluation (GRADE) working group has
developed one of the leading frameworks and methodologies
for clinical practice guideline/recommendation development
since its beginnings in 20007–13. Over 100 organizations
including the ACR and CRA have adopted the GRADE
framework14. This methodology includes a careful assess -
ment of the evidence, and provides a rating of the level of
evidence and “strength” of a recommendation (e.g., strong
or conditional). This approach ensures rigorously developed
recommendations based on the quality of evidence, patient
preferences and values, and feasibility, acceptability, cost,
and equity considerations. 
    We aimed to develop recommendations for the assessment
and monitoring of SLE to provide guidance for SLE
healthcare providers, in particular Canadian rheumatologists.
These recommendations may also prove useful for other adult
and pediatric subspecialists involved in SLE care in addition
to other specialty-specific guidelines4. These recommenda-
tions are the first to use the GRADE methodology for SLE,
to our knowledge, and are endorsed by the CRA, the
Canadian Network for Improved Outcomes in SLE, Lupus
Canada, and SLE centers across Canada.

MATERIALS AND METHODS
The Canadian SLE Working Group, composed of 23 adult rheumatologists,
4 pediatric rheumatologists, 1 immunologist, 4 general internal medicine
and rheumatology trainees, and 1 patient representative from the Canadian
Alliance for Patients with Arthritis was created to develop recommendations
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for the assessment and monitoring of SLE. The International Committee of
Medical Journal Editors conflict of interest form was completed and
reviewed prior to the face-to-face meetings for recommendation devel-
opment. GRADE methodology and systematic literature review devel-
opment were guided by a GRADE representative (NS) and Cochrane
Musculoskeletal Librarians (JPP/TR). 
Formulating questions and determining outcomes — the Practice Pattern
Survey. In February 2013, the Canadian SLE Working Group, synonymous
with the guideline panel, met for the first time to evaluate the results of the
SLE practice pattern survey sent to 175 members of the CRA in the previous
year. The panel developed a series of questions regarding assessment and
monitoring of SLE from these results and prioritized and ranked them during
and after the meeting through online Survey Monkey voting. A series of 8
different areas concerning SLE clinical care were determined as areas from
which GRADE-based recommendations would be developed, informed in
part by the significant heterogeneity in practice patterns, including (1)
healthcare provider for SLE; (2) disease activity and damage; (3) osteo-
porosis; (4) osteonecrosis; (5) CV risk assessment; (6) peripartum
assessment; (7) cervical cancer screening; and (8) infection screening and
prevention (hepatitis B, C, and influenza). Other areas were important but
deemed as lower priorities than the listed topics: renal biopsies, vaccination
for pneumonia, varicella zoster, hepatitis B and human papilloma virus, and
other malignancy screening. These will be considered in future iterations of
the recommendations, depending upon feasibility. Detailed assessments of
lupus nephritis and thrombotic risk related to antiphospholipid antibody
syndrome (APS) in SLE and pregnancy were not included.
Systematic review of the evidence. Eight groups composed of members of
the Canadian SLE Working Group were organized to conduct systematic
literature reviews to develop Evidence to Decision tables (ETD) under the
guidance of the Cochrane Musculoskeletal Group (JP, TR) and GRADE
(NS). Webinar and teleconferences were conducted to formulate the PICO
(Population, Intervention, Comparison, Outcome) search strategy. Each
group searched Medline, Embase, and PubMed from 1946 (beginning of
Medline) to at least February 2016 (immediately preceding the first guideline
voting meeting) or more recently (as indicated in individual ETD tables) for
randomized and nonrandomized studies for assessment and monitoring, and
for studies reporting prevalence of comorbidities and infection-related risks.
References were also hand-searched for relevant articles. General exclusions
included non-English articles, case series, and case reports. The
Newcastle-Ottawa scale for observational studies was used for the majority
of studies because they were largely observational15. This method awards a
maximum of 1 star (high quality) in 3 domains including selection of the
study groups, the comparability of the groups, and the ascertainment of
outcome of interest if criteria are met. The higher number of stars represents
a higher quality of study. Quality in Prognosis Studies was used by some
groups for assessing prognosis studies16. This is a risk-of-bias tool for
assessing 6 common domains of prognosis studies: study population,
attrition, outcomes, prognostic factors, confounders, and statistical analysis.
The Cochrane Risk of Bias tool was used to evaluate the quality of
randomized trials17. Metaanalyses were performed when data from the
studies was in a form that could be pooled. Specific details for each
systematic literature review are available in the respective published
manuscripts. The evidence was assessed using the GRADE approach and
presented in GRADE evidence tables and ETD tables18,19 (Supplementary
Data, available with the online version of this article).
Development of recommendations. A preliminary meeting was held in
Toronto, Canada, on September 18–19, 2015, for the panel to discuss
GRADE methodology and review the status of the ETD. A final meeting
was held on February 16-17, 2016, to review the tables and develop recom-
mendations. This meeting, chaired by SK and NS, included a quorum of the
working group. Several members participated remotely through teleconfer-
encing. ETD were presented and discussed and voted upon by the panel.
Areas requiring clarification were identified for post-meeting discussion.
Recommendations for influenza vaccination and hepatitis screening were

developed post-meeting with review of the ETD and voting conducted
through the GRADEpro software (www.gradepro.org). Because of time
constraints, screening of varicella zoster and hepatitis B/C virus titers as well
as hepatitis B vaccination were not pursued. Recommendations were
finalized by the panel and presented at the CRA 2017 Annual Scientific
Meeting in February 2017 in Ottawa, Canada. The recommendations are
presented as “strong” or “conditional” (Table 1) with implications of recom-
mendation rating outlined in Table 2. Best-practice statements were also
developed for an intervention when the benefits were large and unequivocal,
the rationale clear, and GRADE was not applied20,21. Ethics approval was
not required in accordance with the policies of our institutions.

RESULTS
We developed recommendations for the assessment and
monitoring of Canadian patients with SLE based on the
observations of heterogeneity in a practice pattern survey of
Canadian rheumatologists (Table 3). These recommendations
focus on pertinent clinical assessments of patients with SLE
that integrate best clinical practice with evidence-based
strategies for optimal assessments. 

General Assessment Recommendations
Best clinical practice statement (general assessment). Best
clinical practice dictates that all adult and pediatric patients
with SLE have a complete history, physical, and laboratory
evaluation at baseline and during each followup visit. Careful
interpretation of the clinical and laboratory findings is
required to ensure proper attribution of the signs, symptoms,
and investigation results toward SLE or other comorbid
conditions.
Remarks: Best clinical practice includes a complete history
and physical examination at baseline, with laboratory
monitoring possibly including but not limited to complete
blood count (CBC), liver enzymes, creatine kinase, creatinine
and estimated glomerular filtration rate (eGFR), urine
routine/microscopic (urinalysis), urine protein-creatinine
ratio, C-reactive protein (CRP), erythrocyte sedimentation
rate (ESR), complements (C3, C4), anti-dsDNA, antinuclear
antibodies, antibodies to extractable nuclear antigens,
antiphospholipid antibodies (aPL), lupus anticoagulant

3Keeling, et al: Canadian SLE recommendations assessment
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Table 1. Quality of evidence: Certainty in effect8. 

Rating of Evidence     Definition
Quality

High                             We are very confident that the true effect lies close to 
                                    that of the estimate of the effect.
Moderate                     We are moderately confident in the effect estimate. 
                                    The true effect is likely to be close to the estimate of 
                                    the effect, but there is a possibility that it is 
                                    substantially different.
Low                             Our confidence in the effect estimate is limited. The 
                                    true effect may be substantially different from the 
                                    estimate of the effect.
Very low                      We have very little confidence in the effect estimate. 
                                    The true effect is likely to be substantially different 
                                    from the estimate of effect.
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(LAC), anticardiolipin (aCL), anti-β2-glycoprotein I 
(anti-β2-GPI), and lipid profile. Followup laboratory
monitoring will depend on the patient’s clinical status and
may include CBC, eGFR, urinalysis, urine protein-creatinine
ratio, CRP, and/or ESR, C3, C4, and anti-dsDNA antibodies. 
Justification: There is no current evidence that compares
outcomes when specific tests are performed or not performed
at baseline or at followup. This best-practice statement is
therefore based on the utility of results to inform subsequent
care of the patient with SLE. For some tests, there is evidence
that the results may also be predictive of other health risks
(see the following recommendations). 
SLE healthcare provider (Supplementary Data 1, Lupus
Healthcare Provider, available with the online version of this
article). (1) We recommend that all adult patients suspected
of SLE be referred to an SLE specialist, most often a rheuma-
tologist, to confirm diagnosis and be involved in ongoing
care (strong recommendation; moderate-quality evidence). 
Remarks: This recommendation considers that the primary
care physician continues to provide overall care to the patient,
including monitoring for and managing comorbidities. 
Justification: There is moderate-quality evidence that care
provided by caregivers with more experience treating SLE
(typically the rheumatologist) likely results in accurate
diagnosis of SLE when compared with primary care physi-
cians22,23,24. There is also moderate-quality evidence for
lower mortality and hospitalization when an SLE specialist
is involved in the care of people with SLE25,26,27,28.
Moreover, recommendations of this committee for
monitoring patients with SLE include periodic assessment
with disease activity and damage indices that are beyond the
scope of most primary care physicians, and require
experience to attribute results to SLE or other comorbid
conditions (see Disease activity and Damage recommenda-
tions #2 and #3). Regardless of care provider, engaging the

patient as a member of the care team and participating in
shared care models is important.
Disease activity (Supplementary Data 2, Disease Activity,
available with the online version of this article). (2) For adult
and pediatric patients with SLE, we suggest assessing disease
activity with a validated instrument of disease activity during
baseline and followup visits (conditional recommendation,
low-quality evidence). 
Remarks: This recommendation does not specify what
validated instrument should be used; however, examples of
validated instruments that may be used include the following:
SLE Disease Activity Index-2K5,29, British Isles Lupus
Assessment Group score5,30, SLE Activity Measure5,31, and
others. Several factors influence the choice of a particular
instrument including physician preference and expertise,
cost, time burdens, and applicability to pediatric populations.
All variables in each instrument are derived from a complete
history and physical and laboratory examination, which is
good clinical practice.
Justification: The evidence showing that measuring disease
activity with validated instruments results in better outcomes
compared to best clinical practice (complete history, physical
and laboratory examinations) is low to moderate quality;
however, studies show that higher disease activity is
associated with small increases in the risk of death and
disease damage, and adverse CV outcomes32 (see
Cardiovascular Recommendations). The panel agreed that
using validated instruments may organize the clinical
encounter with the patient, incur negligible costs, and be
acceptable to patients; however, the use of disease activity
instruments may lead to variable equity in sites owing to
inaccessibility to an experienced user of the tool. The panel
expressed concern that disease activity measurement with
validated tools could still lead to overmeasurement and
therefore overtreatment of patients with low disease activity.

4 The Journal of Rheumatology 2018; 45:doi:10.3899/jrheum.171459
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Table 2. Implications of strong and conditional recommendations using the GRADE approach21. 

Implications                                Strong Recommendation                                                                            Conditional Recommendation

For patients                                 Most individuals in this situation would want the recommended              The majority of individuals in this situation would 
                                                    course of action, and only a small proportion would not.                          want the suggested course of action, but many
                                                    Formal decision aids are not likely to be needed to help                           would not.
                                                    individuals make decisions consistent with their values 
                                                    and preferences.                                                                                          
For clinicians                              Most individuals should receive the recommended course of action.       Clinicians should recognize that different choices will 
                                                    Adherence to this recommendation according to the guidelines               be appropriate for each individual and that clinicians 
                                                    could be used as a quality criterion or performance indicator.                  must help each individual arrive at a management 
                                                                                                                                                                        decision consistent with the individual’s values and 
                                                                                                                                                                        preferences. Decision aids may be useful to help 
                                                                                                                                                                        individuals make decisions consistent with their 
                                                                                                                                                                        values and preferences.
For policy makers                       The recommendation can be adopted as policy in most situations.            Policy making will require substantial debate and the 
                                                                                                                                                                        involvement of many people.

GRADE: Grading of Recommendations Assessment, Development, and Evaluation working group.
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Table 3. Best practice statements and recommendations for the assessment and monitoring of systemic lupus erythematosus (SLE) in Canada.

General assessment
Best clinical practice dictates that all adult and pediatric patients with SLE have a complete history, physical, and laboratory evaluation at baseline and during
each followup visit. Careful interpretation of the clinical and laboratory findings is required to ensure proper attribution of the signs, symptoms, and investigation
results towards SLE or other comorbid conditions.
    SLE healthcare provider     (1) We recommend that all adult patients suspected of SLE be referred                   Strong recommendation, moderate-quality 
                                                to an SLE specialist, most often a rheumatologist, to confirm diagnosis                  evidence
                                                and be involved in ongoing care.                                                                               
    Disease activity                  (2) For adult and pediatric patients with SLE, we suggest assessing disease           Conditional recommendation, low-quality 
                                                activity with a validated instrument of disease activity during baseline                   evidence
                                                and followup visits.                                                                                                    
    Damage                              (3) For adult and pediatric patients with SLE, we suggest assessing                        Conditional recommendation, low-quality
                                                disease damage annually with a validated measure.                                                  evidence
Cardiovascular (CV) risk assessment
Best practice dictates that a CV risk assessment be performed in adult patients upon diagnosis of SLE. 
    CV risk assessment            (4) For adults with SLE, we recommend that indicators of obesity, smoking           Strong recommendation, high-quality 
                                                status, arterial hypertension, diabetes, and dyslipidemia be measured                     evidence
                                                upon diagnosis of SLE, and be reassessed periodically according to 
                                                current recommendations in the general population and be used to inform 
                                                the CV risk assessment.                                                                                              
                                                (5) For adults with SLE, we suggest that carotid ultrasonography not be a              Conditional recommendation, low-quality
                                                part of the CV risk assessment, except in highly selected cases where                     evidence
                                                expertise is available.                                                                                                 
Osteoporosis 
    Osteoporosis                      (6) For all adult patients with SLE, we suggest assessing for risk of                        Conditional recommendation, low-quality 
                                                osteoporosis and fractures every 1 to 3 years using a detailed history                      evidence
                                                and focused physical examination, and measuring bone mineral 
                                                density in patients with other risk factors according to recommendations 
                                                in the general population.                                                                                           
                                                (7) For all adults with SLE, we suggest screening for 25-hydroxy vitamin D          Conditional recommendation, low-quality 
                                                as part of the assessment for risk of osteoporosis and fractures.                               evidence
Osteonecrosis
Best clinical practice dictates that adult and pediatric patients with SLE, in particular patients who have a history of glucocorticoid exposure, receive information
about the symptoms of osteonecrosis, including progressive or sudden deep joint pain that is worse with weight-bearing. 
    Osteonecrosis                     (8) For adult and pediatric patients with SLE who do not have clinical                   Conditional recommendation, low-quality
                                                symptoms suggestive of osteonecrosis, we suggest not screening for or                  evidence
                                                performing investigations for osteonecrosis. For patients who have 
                                                suspected clinical symptoms of osteonecrosis, we suggest radiographs as 
                                                the initial imaging modality rather than MRI or bone scan with SPECT, 
                                                according to recommendations in the general population.                                         
Peripartum assessment
Best practice dictates that all women living with SLE who are planning a pregnancy or who become pregnant should have their individual situations discussed
with experts in the area, with referral to an SLE care provider and obstetrical care providers, and an overall plan should be made for their pregnancy care. Best
practice dictates that for women with SLE, a complete history, physical, and laboratory evaluation be provided immediately prior to pregnancy and each
trimester of pregnancy, and when flare is suspected during pregnancy. Laboratory evaluation should include antiphospholipid antibodies (see Best Clinical
Practice General Assessment), with further testing depending on results. 
    Peripartum assessments      (9) For women with SLE, we recommend that anti-Ro and anti-La                         Strong recommendation, low-quality 
                                                antibodies be measured prior to pregnancy or during the first trimester.                   evidence
                                                (10) For pregnant women with SLE, we suggest that uterine and umbilical            Conditional recommendation, low-quality
                                                Doppler studies be performed in the second or third trimester, or at the                  evidence
                                                time of a suspected flare.                                                                                            
                                                (11) For women with prior or active lupus nephritis who are pregnant,                   Conditional recommendation, low-quality
                                                we suggest measuring serum creatinine and urine protein to creatinine                   evidence
                                                ratio every 4–6 weeks, or more frequently if clinically indicated. We 
                                                suggest blood pressure and urinalysis be measured prior to pregnancy 
                                                and every 4–6 weeks until 28 weeks, every 1–2 weeks until 36 weeks, 
                                                and then weekly until delivery.                                                                                  
Cervical cancer screening
    Cervical cancer                  (12) For all female adult patients with SLE who are or have been                           Conditional recommendation, low-quality 
    screening                            sexually active, regardless of sexual orientation, we suggest annual                        evidence
                                                cervical cancer screening rather than screening every 3 years, at least 
                                                up to the age of 69.                                                                                                    
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The recommendation considers resource requirements to be
negligible but recognizes variability depending on what score
is used.
Damage (Supplementary Data 3, Damage, available with the
online version of this article). (3) For adult and pediatric
patients with SLE, we suggest assessing disease damage
annually with a validated measure (conditional recommen-
dation; low-quality evidence).
Remarks: This recommendation does not specify what
disease damage tool to use; however, the Systemic Lupus
International Collaborating Clinics/ACR damage index
(SDI)33 is the only validated physician-completed measure
to evaluate damage. The components of damage are derived
from the full patient assessment as per best clinical practice
including a complete history, and physical and laboratory
examinations. The SDI measures damage from any cause,
including but not limited to SLE since the diagnosis of
SLE33.
Justification: The evidence showing better outcomes for
patients with SLE (beyond the full history, physical and
laboratory examinations) by measuring damage with a
validated instrument is low to moderate quality; however,
studies show that early and late damage from SLE is
associated with small to moderate increases in mortality and
future damage, which may lead to reduced function and
quality of life32. Higher disease damage is also likely
associated with small increases in CV outcomes34. The panel
acknowledged that validated damage instruments provided
extra value by allowing for quantification of disease damage
in a standardized way that can be followed over time. The
panel did not identify any harm from using a validated tool
or significant resource requirements but could not demon-
strate a cost savings. The panel agreed that the tool would be
feasible to implement because it is performed infrequently
(e.g., annually) over time and adds minimal time burden. The
panel agreed that use of a validated instrument might be more
acceptable to patients than rheumatologists because of

possible unfamiliarity performing disease damage measures
by rheumatologists and their perception of increased time
required for completion. 

Cardiovascular Risk Assessment Recommendations
Best clinical practice statement (CV risk). Best practice
dictates that a CV risk assessment be performed in adult
patients upon diagnosis of SLE (Supplementary Data 4,
Cardiovascular Risk ETD, available with the online version
of this article).
Remarks: The assessment includes documentation of charac-
teristics of patients that are nonmodifiable but predictive of
CV events, such as age, sex, and family history of premature
coronary artery disease in the general population (males < 55
yrs old, females < 65 yrs old)35. These characteristics and
assessments in the complete history, physical, and SLE-
related laboratory examinations provided at baseline and
followup visits can inform the overall assessment of CV risk
(see Best Practice Statement for General Assessment). 
Justification: There is high-quality evidence that increasing
age is likely associated with an increased risk of CV events,
in particular for postmenopausal women and patients with
SLE over the age of 48 years34. Being male and having a
positive family history for premature coronary artery disease
are also likely associated with a large increase in risk34,35.
Regarding the other tests included in the general assessment,
studies show that tests confirming renal (including serum
creatinine levels) or neuropsychiatric involvement may be
associated with moderately increased risks of CV events and
surrogate outcomes34. In addition, aPL, particularly aCL and
anti-B2-GPI antibodies as well as LAC are likely associated
with CV and cerebrovascular outcomes34. CRP, in particular
elevated high-sensitivity CRP, may also be associated with
moderate risk of CV events and surrogate outcomes and
infection34. Disease activity and damage scores have also
shown a positive association with CV risk34. 
Traditional CV risk factors. (4) For adults, we recommend
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Table 3. Continued.

Infection screening and vaccination
    Infection screening/            (13) We recommend that adults and children with SLE receive an                          Strong recommendation, moderate-quality 
    vaccination                         annual inactivated influenza vaccination in a single dose.                                        evidence
                                                (14) For adult and pediatric patients with a diagnosis of SLE and                           Conditional recommendation, low-quality
                                                high-risk behaviors for hepatitis B virus acquisition, we recommend                       evidence
                                                screening for HbsAg and repeating according to recommendations for 
                                                the general population. For patients being considered for 
                                                immunomodulatory therapy, we suggest screening before starting treatment.          
                                                (15) For adults and pediatric patients with a diagnosis of SLE and high-risk          Conditional recommendation, low-quality 
                                                behaviors for hepatitis C virus (HCV) acquisition, we recommend screening          evidence
                                                for HCV and repeating according to recommendations in the general 
                                                population. For all other adult and pediatric patients with a diagnosis of SLE, 
                                                we suggest screening for HCV and repeating according to recommendations 
                                                in the general population.                                                                                           

MRI: magnetic resonance imaging; SPECT: single photon emission–computed tomography. 
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that indicators of obesity, smoking status, arterial hyper-
tension, diabetes, and dyslipidemia be measured upon
diagnosis of SLE, and be reassessed periodically according
to current recommendations in the general population and be
used to inform the CV risk assessment (strong recommen-
dation, high-quality evidence).
Remarks: Indicators for obesity include body weight and
body mass index. The 2006 Canadian Obesity Network
clinical practice guidelines provide recommendations for
action after assessment (www.cmaj.ca/content/suppl/2007/
09/04/176.8.S1.DC1/obesity-lau-onlineNEW.pdf). For smoking,
the Canadian Smoking Cessation clinical practice guidelines
(www.strokebestpractices.ca/wp-content/uploads/2012/04/
CAN-ADAPTT2.pdf) provide recommendations for action
after assessment. The 2015 Canadian Hypertension Educa -
tion Program (guidelines.hypertension.ca/diagnosis-assess -
ment) provides information about the measurement and
documentation of blood pressure, reassessment and
treatment. Initial diabetes screening includes fasting plasma
glucose and/or glycosylated hemoglobin. The Canadian
Diabetes Association 2013 clinical practice guidelines for
patients with ≥ 1 risk factor provide additional information
about reassessment, monitoring, and treatment36. Initial
dyslipidemia risk evaluation includes basic lipid profile
assessment [total cholesterol (TC), triglycerides (TG), high-
density lipoproteins (HDL), low-density lipoproteins]. In the
case of normal values, periodic reassessment is based on the
effect of alterations of disease activity and administered
drugs, such as corticosteroids, on lipid metabolism. The 2016
Canadian Cardiovascular Society guidelines provide infor-
mation for monitoring and treating people at intermediate to
high risk of CV outcomes35. 
Justification: This recommendation is based on general
population recommendations for screening and monitoring
of indicators of CV risk as well as evidence about the
potential for increased risk of CV events in patients with
SLE34,35. Studies show that there is likely a large increased
risk of CV events with smoking34,35. Obesity may be
associated with small to large increases in surrogate
outcomes related to CV disease34,35. Hypertension is likely
related to a small to large increased risk of CV events, and
surrogate outcomes. Increased insulin and glucose may be
associated with increased risk of surrogate outcomes, and
diabetes is associated with moderate to large increased risk
of CV events and surrogate outcomes34,35. There is likely a
large increased risk of CV events when TC is elevated, and
when HDL is low34,35. TG may be associated with small to
large increased risk of CV events and surrogate
outcomes34,35. Because these indicators are available and
assessed in primary level care, the panel agreed that the tests
were feasible, acceptable, equitable, and would not incur
additional costs to perform. 
Carotid ultrasonography (US). (5) For adults with SLE, we
suggest that carotid US not be a part of the CV risk

assessment, except in highly selected cases where expertise
is available (conditional recommendation; moderate-quality
evidence).
Remarks: The test may provide additional information to
risk-stratify patients, particularly in the context of cerebro -
vascular events (secondary prevention) and those with 1 or
more traditional CV risk factors. This test is characterized by
a high rate of false-positive results, hence requiring special
expertise.
Justification: There is no evidence comparing the risk of CV
outcomes in patients with SLE when results from a carotid
US are used or not used in the US risk assessment. Two
studies show that carotid artery intima-media thickness is
likely associated with a small increased risk of CV events,
and total plaque area of the carotid artery is likely associated
with a large increased risk34. Carotid US requires substantial
resources, is not feasible in some institutions, and will
probably reduce equity. Therefore, it is suggested that carotid
US be reserved only for selected cases and not all adults with
SLE. 

Osteoporosis Recommendations
Osteoporosis (Supplementary Data 5, Osteoporosis, available
with the online version of this article). (6) For all adult
patients with SLE, we suggest assessing for risk of osteo-
porosis and fractures every 1 to 3 years using a detailed
history and focused physical examination, and measuring
bone mineral density (BMD) in patients with other risk
factors according to recommendations in the general
population (conditional recommendation; low-quality
evidence). 
Remarks: The assessment can be based on the Fracture Risk
Assessment Tool (FRAX; in individuals older than 50 yrs),
which includes factors such as age, sex, weight, previous
history of fracture, smoking and alcohol habits, use of
high-risk medications including glucocorticoids, and height
measurement (www.sheffield.ac.uk/FRAX)37. BMD is
especially measured in individuals with a history of fragility
fractures, who have longterm glucocorticoid therapy (> 3
mos), who use other high-risk medications, or who have
hypogonadism or premature menopause. This recommen-
dation does not apply to the pediatric SLE population, where
osteoporosis is defined by fractures and not BMD
(www.iscd.org/official-positions/2013-iscd-official-
positions-pediatric). 
Justification: Current guidelines in Canada recommend
assessing risk of osteoporosis in individuals over age 50
every 1 to 3 years38. There is no evidence comparing
outcomes related to osteoporosis in patients with SLE who
had or did not have an assessment before age 50. However,
studies show that the prevalence of osteoporosis or
osteopenia and incidence of fractures may be higher in adult
women with SLE (mean age 45 yrs)39,40,41,42,43,44. The panel
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agreed that the FRAX tool is likely applicable to patients with
SLE, and that measuring BMD can be consistent with recom-
mendations for the general population38. There was some
concern that facilities to measure BMD may not be available
in northern or rural communities, and there may be additional
burden to individuals if there is not a nearby bone densito-
meter. 
    (7) For all adults with SLE, we suggest screening for
25(OH)D (25-hydroxy vitamin D) as part of the assessment
for risk of osteoporosis and fractures (conditional recommen-
dation; low-quality evidence).
Remarks: This recommendation excludes pediatric patients
with SLE as the evidence for 25(OH)D screening was limited
to adult patients with SLE.
Justification: There is no evidence comparing assessment of
vitamin D to no assessment and the effects on bone
outcomes. However, studies show that vitamin D deficiency
may be more prevalent in patients with SLE, in particular,
patients with renal failure, glucocorticoid treatment, or photo-
sensitivity45,46,47,48. The panel agreed that there would be
negligible costs when screening for vitamin D, and it would
be acceptable, equitable, and feasible. Followup on the status
of vitamin D levels might be considered after a period of
treatment. 

Osteonecrosis Recommendations
Best clinical practice statement (Osteonecrosis; Supple -
mentary Data 6, Asymptomatic Osteonecrosis, and 7,
Symptomatic Osteonecrosis, available with the online
version of this article). Best clinical practice dictates that
adult and pediatric patients with SLE, in particular patients
who had a history of glucocorticoid exposure, receive infor-
mation about the symptoms of osteonecrosis, including
progressive or sudden deep joint pain that is worse with
weight-bearing. 
Osteonecrosis (asymptomatic and symptomatic). (8) For adult
and pediatric patients with SLE who do not have clinical
symptoms suggestive of osteonecrosis, we suggest not
screening for or performing investigations for osteonecrosis.
For patients who have suspected clinical symptoms of
osteonecrosis, we suggest radiographs as the initial imaging
modality rather than magnetic resonance imaging (MRI) or
bone scan with single photon emission-computed tomo -
graphy (SPECT) according to recommendations in the
general population (conditional recommendation, low-quality
evidence).
Justification: There is no evidence comparing outcomes of
patients with SLE with or without suspicion of osteonecrosis
who are screened or not screened with radiographs. Studies
show that the prevalence of osteonecrosis and asymptomatic
osteonecrosis may be higher in patients with SLE49,50. The
evidence is still unclear about the progression of asympto-
matic osteonecrosis and small lesions; some may heal or

others progress to cause significant damage to the
joint50,51,52,53,54,55. There is also low- to very low-quality
evidence about the effects of treatments on the progression
of asymptomatic osteonecrosis56. There is very low- to low-
quality evidence for a small association of most risk factors
with osteonecrosis. In patients with a high suspicion of
osteonecrosis owing to clinical symptoms, it is unclear
whether laboratory tests such as aPL could be used to
evaluate the risk of osteonecrosis57. The panel agreed that the
accuracy of different imaging modalities would be similar in
the general population and in patients with SLE, that
radiographs are less expensive than bone scan with SPECT
or MRI, and some regions may not have access to the latter. 

Peripartum Assessment Recommendations 
Best clinical practice (Peripartum; Supplementary Data 8,
Peripartum Assessment, available with the online version of
this article). Best practice dictates that all women living with
SLE who are planning a pregnancy or who become pregnant
should discuss their individual situations with experts in the
area, with referral to an SLE care provider and obstetrical
care providers, and an overall plan should be made for their
pregnancy care.
    Best practice dictates that for women with SLE, a
complete history, physical, and laboratory evaluation should
be provided immediately prior to pregnancy and each
trimester of pregnancy, and when flare is suspected during
pregnancy. Laboratory evaluation should include aPL (see
Best Clinical Practice, General Assessments) with further
testing depending on results. 
Remarks: These laboratory and clinical measurements should
be performed to assess whether the patients have active lupus
nephritis, preeclampsia, and/or increased proteinuria due to
preexisting renal disease and increased cardiac output in the
setting of pregnancy. Multidisciplinary care approaches with
relevant caregivers including obstetrics and gynecology,
maternal-fetal medicine, and nephrologists is often necessary
to facilitate the evaluation and management of these complex
patients. Of note, the renal assessments cannot be interpreted
in isolation of other clinical and laboratory measurements.
The 14th International Congress on Antiphospholipid
Antibodies Task Force provided recommendations regarding
the evaluation of aPL and treatment of APS58. 
Peripartum. (9) For women with SLE, we recommend that
anti-Ro and anti-La antibodies be measured prior to
pregnancy or during the first trimester (strong recommen-
dation, low-quality evidence). 
Remarks: Congenital heart block (CHB) occurs in only 
1–2% of anti-Ro/La antibodies–positive pregnancies, but the
vast majority of CHB cases arise from anti-Ro/La–positive
mothers. Although screening for anti-Ro/La antibodies prior
to pregnancy and/or performing fetal echocardiography in
anti-Ro/La antibodies–positive pregnant women have not
been shown to improve outcomes, early detection of CHB in
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anti-Ro/La–positive women is likely to influence
management. Management of positive laboratory results is
beyond the scope of these recommendations.
    (10) For pregnant women with SLE, we suggest that
uterine and umbilical Doppler studies be performed in the
second or third trimester, or at the time of a suspected flare
(conditional recommendation; low-quality evidence). Timing
is at the discretion of the maternal-fetal medicine or obstet-
rical specialist who is involved in the care (e.g., screening for
placental insufficiency). 
    (11) For pregnant women with prior or active lupus
nephritis, we suggest measuring serum creatinine and urine
protein to creatinine ratio every 4–6 weeks, or more
frequently if clinically indicated. We suggest blood pressure
and urinalysis be measured prior to pregnancy and every 
4–6 weeks until 28 weeks, every 1–2 weeks until 36 weeks,
and then weekly until delivery (conditional recommendation;
low-quality evidence).
Justifications (Recommendations 9–11): There is no evidence
assessing the effect of providing or not providing additional
screening tests on outcomes of pregnant women who have
SLE. Studies show that women with SLE likely have greater
adverse pregnancy outcomes than women in the general
population, and a greater number of SLE flares, which may
lead to greater adverse pregnancy outcomes59,60. In addition,
about 1–2% of anti-Ro–exposed pregnancies in women with
SLE result in babies with CHB compared to < 0.01% in the
general population59,60, which the panel agreed was
associated with significant management implications and
morbidity in the peripartum period. There may be more SLE
pregnancies with Doppler anomalies than without anomalies
between 24 and 35 weeks of gestation59,60,61,62. Among
pregnant women with prior or active renal disease, adverse
pregnancy outcomes are greater than among those without
renal disease59,60. The panel agreed that additional followup
visits and testing would be acceptable, feasible, and would
not increase resources and costs because of the overall small
numbers of pregnant women with SLE, and would probably
increase equity by ensuring standard monitoring.
Management of aPL was not in the scope of these recommen-
dations but is considered important in peripartum assess-
ments of patients with SLE. 

Cervical Cancer Screening Recommendations
Cervical cancer screening (Supplementary Data 9, available
with the online version of this article). (12) For all female
adult patients with SLE who are or have been sexually active,
regardless of sexual orientation, we suggest annual cervical
cancer screening rather than screening every 3 years at least
up to the age of 69 (conditional recommendation; low-quality
evidence). 
Remarks: Recommendations for the general population are
based on age and should also apply to women with SLE63.
The Canadian general population screening interval is every

1–3 years depending on age, risk, and jurisdiction. However,
women with SLE, in particular those who receive immuno-
suppressive medications, are recognized to be a high-risk
group. The decision to stop screening after the age of 69 is
individualized and based on a lifetime history of normal Pap
test results. 
Justification: There is no evidence in women with SLE
comparing different intervals between screening for cervical
cancer lesions and the effects on outcomes. There is high-
quality evidence for screening every 3 years in the general
population with cytology63. However, studies show that the
prevalence of cervical lesions, human papilloma virus
infection, and cancer are likely higher in women with SLE,
and may be greater in women treated with immunosup-
pression64,65. The panel agreed that providing more frequent
screening would be acceptable and feasible, and result in
negligible costs given current practice. 

Infection Screening and Vaccination Recommendations
Influenza vaccination (Supplementary Data 10, Influenza;
11, Hepatitis B; 12, Hepatitis C, available with the online
version of this article). (13) We recommend that adults and
children with SLE receive an annual inactivated influenza
vaccination in a single dose (strong recommendation,
moderate-quality evidence). 
Remarks: It is important that clinicians ascertain influenza
vaccination status by asking adults and children with SLE
during the clinic visit. Education about the benefits of the
influenza vaccination is an important part of the consultation.
See also the National Advisory Committee on Immunization
recommendations to avoid the use of live attenuated
influenza vaccine in immunocompromised populations
(www.phac-aspc.gc.ca/naci-ccni/flu-2015-grippe-eng.php).
Justification: In people with SLE, there is moderate-quality
evidence that there are likely large reductions in influenza
and influenza-like illness and related serious adverse events,
and a trivial number of adverse outcomes and flares related
to SLE with annual influenza vaccination in a single
dose66,67,68,69. There is likely no difference in benefits when
providing 1 or 2 vaccine doses. The costs to society would
likely be minimally increased if the overall numbers of
people vaccinated increased, and the individual and
cost-effective benefits potentially large. Influenza vaccina-
tions are acceptable to people with SLE and healthcare
providers, and are funded by healthcare payers. The influenza
vaccination is presently feasible to implement, and providing
universal access to the vaccine would probably increase
equity.
Hepatitis B screening. (14) For adult and pediatric patients
with a diagnosis of SLE and high-risk behaviors for hepatitis
B virus (HBV) acquisition, we recommend screening for
HbsAg and repeating according to recommendations for the
general population. For patients being considered for
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immunomodulatory therapy, we suggest screening before
starting treatment (conditional recommendation, low-quality
evidence). 
Justification: The panel agreed that the evidence for
screening in the general population with high-risk behaviors
for HBV would apply to people with SLE. In addition, people
with SLE receiving immunomodulatory agents and positive
for HbsAg may have a high risk of HBV reactivation. HBV
reactivation may increase the risk of hepatic injury and death
in these patients70–76. However, prophylaxis with antiviral
agents prior to or concomitantly with immunomodulatory
therapy may reduce the risk of reactivation76. The applica-
bility of these recommendations to patients with SLE who
are solely taking antimalarial medication remains uncertain,
given that previous studies have shown that antimalarials
reduce the risk of infection in patients with SLE77.
    In contrast, some studies identified cases of reactivation
in patients with SLE taking hydroxychloroquine (HCQ);
however, these occurred in combination with other medica-
tions72, and the likelihood of reactivation in patients taking
HCQ could not be statistically determined. Reactivation of
hepatitis B can also occur in patients not receiving
immunomodulatory therapy78. Overall, the likelihood of
reactivation in patients taking antimalarials is probably low,
although this cannot be determined to a high degree of
certainty based on the level of evidence. The costs of not
screening and the consequences of hepatic injury and death
outweigh the negligible costs of screening79. Screening is
probably feasible and acceptable to both patients and
healthcare providers because it is a minimally invasive test,
and providing screening probably has no effect on health
equity80. 
Hepatitis C screening. (15) For adults and pediatric patients
with a diagnosis of SLE and high-risk behaviors for hepatitis
C virus (HCV) acquisition, we recommend screening for HCV
and repeating according to recommendations in the general
population. For all other adult and pediatric patients with a
diagnosis of SLE, we suggest screening for HCV and repeating
according to recommendations in the general population
(conditional recommendation, low-quality evidence).
Justification: The panel agreed that the evidence for
screening in the general population with high-risk behaviors
for HCV would apply to people with SLE81. The prevalence
of HCV in people diagnosed with SLE ranges from 1% to
20.4% in studies; however, in many of these studies the
baseline prevalence of HCV infection was higher than that
in the general Canadian population82–90. No studies have
reported the prevalence of HCV infection among Canadian
patients with SLE. The prevalence of HCV infection in the
general Canadian population is 0.7% (Government of
Canada, 2016). The prevalence is likely higher in people
exposed to infected bodily fluids, or who were born or living
in high-prevalence regions81. Serious adverse events may
occur in those who experience reactivation of hepatitis C in

the setting of SLE, such as cirrhosis and hepatic
failure91,92,93. Screening for hepatitis C infection can identify
patients who may be candidates for highly effective direct-
acting antiviral therapies to treat HCV, and would allow the
clinician in the meantime to avoid therapies for SLE that may
have hepatotoxic effects and increase the potential for hepatic
injury94. False positives may occur on screening for HCV
antibody; however, in such situations, confirmatory testing
with HCV RNA would typically be negative and would
reveal these cases to be false positives95. 

DISCUSSION
These recommendations address important nontherapeutic
aspects of SLE care including clinical and comorbidity
assessment over time. In using the GRADE process,
systematic literature reviews were conducted and ETD tables
were developed per recommendation following careful
appraisal of the evidence for relevant outcomes96. Given that
most of the recommendations focused on prognostic-type
studies, the vast majority of studies were observational rather
than randomized controlled trials. In most cases, no studies
could be found directly comparing the effect of performing
or not performing a particular intervention or test (e.g.,
disease score, infection screening) on important outcomes
such as mortality, disease activity, or damage. Thus, the level
of evidence used to inform the recommendations was not
high, and instead indirect evidence was used. Decisions were
typically made based on a comparison of the effects (and
subsequent recommendations) in the general population with
the SLE population. Information for patient preferences,
feasibility, and economic burden was also an important aspect
of the GRADE process and was used in a formalized process.
Consideration of these additional domains provided an
important Canadian context to these recommendations,
which distinguishes them from others internationally. 
    Four strong recommendations were made regarding the
SLE healthcare provider, CV risk assessment, peripartum
assessment, and influenza vaccination. The evidence was
strong recommending a rheumatologist as the primary SLE
caregiver, largely based on moderate-quality evidence
suggesting worse outcomes for patients with SLE without a
rheumatologist or immunologist. For both CV risk
assessment and influenza vaccination, much of the evidence
was based on general population studies with low risk of bias
and greater numbers of participants. Moreover, notable
benefits from administering the influenza vaccine and
performing CV risk assessment were also seen in the SLE
population, despite lower numbers owing to the rarity of the
disease. While the quality of evidence was low, the panel felt
that measuring anti-Ro and anti-La antibodies was important
in helping to detect CHB and influence subsequent
management resulting in a strong recommendation rating.
    Beyond the best clinical practice statements to complete
a proper history and physical examination, the conditional
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recommendations suggesting that disease activity and
cumulative damage should be assessed using a formal
method were felt to be very important by the panel. Greater
weight was given toward the fact that most of these instru-
ments are based on the items one elicits from a complete
history and physical examination and supporting laboratory
work. While there may be a perception that such tools are
best reserved for SLE centers, the panel acknowledged that
formalized disease scores are quite prevalent in other
rheumatic diseases, where the scores are used per visit for
monitoring and have other roles including drug reimburse -
ment eligibility. Important factors including ease of admin-
istration and time burden were also incorporated into the
decision. The type of disease activity was not specified
largely because of the recognition that different centers have
access to different tools through electronic medical records,
experience, and local development of specific tools. The
critical recognition was that if one takes a proper history and
physical examination, a formalized approach using a
validated instrument was straightforward; however, the most
important point was ensuring a complete patient assessment.
    The recommendations for osteoporosis and osteonecrosis
assessment built on existing Canadian recommendations for
the general population while acknowledging a probable
greater risk for patients with SLE compared to the general
population. The osteoporosis screening evidence focused on
adult patients with SLE, and the panel acknowledged that
future recommendations need to consider the special circum-
stances in pediatric bone health such as using fragility
fracture rather than BMD as a measure of osteoporosis risk.
Cervical cancer screening recommendations similarly looked
to general population recommendations but suggested more
frequent screening to address the probable higher risk among
women with SLE. Future recommendations will consider the
use of human papilloma vaccination in the pediatric and adult
SLE populations given its important role in reducing cervical
cancer risk in the general population.
    Other than screening for anti-Ro and anti-La, peripartum
assessment recommendations were conditional and based on
low-quality evidence largely due to a lack of direct studies.
The level of evidence emphasizes the need for studies
providing more direct evidence to address these concerns.
HBV and HCV screening were largely reflective of general
population recommendations for high-risk behaviors. While
recommendations for HBV and HCV screening were similar,
the management of positive results would differ with prophy-
lactic therapies for HBV and treatment for HCV. The panel
agreed that registries should be developed to collect data
about the outcomes of people who have SLE and HBV or
HCV, including reactivation. 
    Ultimately, these recommendations are meant to target the
main healthcare providers for SLE, which include adult and
pediatric rheumatologists and immunologists. Additionally,
the recommendations may be useful for other important SLE

healthcare providers including pediatricians, internal
medicine, and subspecialists such as nephrologists and
dermatologists. Moreover, they define an important common
denominator of care assessment that should translate to the
primary care practitioner and to the patient. Across all recom-
mendations, the panel noted that evidence was lacking for
particular subgroups, including for SLE patients with high
versus low disease activity, and pediatric patients with SLE.
This indicated important areas for future research. As
research continues to grow in these areas, we will update the
recommendations accordingly.
    Future work is planned for knowledge translation, recog-
nizing that recommendations are useful only if they are
disseminated and resonate with those who should use them.
Ideally, other priority areas including screening for other
malignancies and vaccinations for other infections (e.g.,
varicella zoster) will be considered for future work, as well
as a separate set of CRA GRADE-based recommendations
for the treatment of SLE.
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