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Introduction
For many years, therapeutic options for 

patients with systemic lupus erythematosus 
(SLE) have been extremely limited. However, 
over the past decade, with the approval of new 
drugs and several promising phase II trials, 
treatment paradigms are gradually shifting toward 
multi-targeted therapies for lupus nephritis (LN) 
and earlier usage of biologics in extra-renal 
lupus. Below, we will present three patient cases 
that illustrate how, through a multidisciplinary 
clinic environment, we have incorporated these 
shifting treatment paradigms into our delivery of 
care. Finally, we will conclude with a discussion 
of emerging therapies, which have the potential 
to further shift, and ultimately transform, 
treatment paradigms.

Lupus Nephritis 

Patient Case #1

A 25-year-old southeast Asian female with 
a five-year history of SLE, characterized by 
alopecia, oral ulcers, and arthritis had been doing 

well on a treatment regimen of hydroxychloroquine 
and methotrexate. However, shortly after 
discontinuation of methotrexate for pregnancy 
planning, she developed worsening arthritis, and 
was diagnosed with class III LN with a modified 
National Institutes of Health (NIH) activity index 
of 6/24 and a chronicity index of 0/12. Fibrinoid 
necrosis was observed in one glomerulus and 
there were no crescents, interstitial fibrosis, 
or tubular atrophy. Her estimated glomerular 
filtration rate (eGFR) remained >90 mL/min/1.73m2 
and her peak urine protein:creatinine ratio 
(UPCR) was 175 mg/mmol with an elevated 
anti-double-stranded (anti-dsDNA) and a 
decrease in complement levels. She was started 
on prednisone at a dose of 0.5 mg/kg/day and 
mycophenolate mofetil at a dose of 1.5 g twice 
daily. After three months, her UPCR had decreased 
minimally to 150 mg/mmol and she experienced 
ongoing arthritis. After verifying adherence to 
treatment, belimumab was added to her existing 
therapy, which resulted in a decrease in her UPCR 
to 20 mg/mmol, resolution of her arthritis, and 
discontinuation of prednisone at six months.
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 Patient Case #2
A 22-year-old Indigenous female was 

diagnosed two years prior with class IV LN 
with a modified NIH activity index of 4/24 
and a chronicity index of 0/12; there was one 
fibrocellular crescent, four glomeruli with 
segmental sclerosis, and no evidence of interstitial 
fibrosis or tubular atrophy. Her eGFR remained 
>90 mL/min/1.73m2 and her peak UPCR was 
250 mg/mmol with an elevated anti-dsDNA 
and a decrease in complement levels. She was 
started on prednisone at a dose of 0.5 mg/kg/day, 
mycophenolate mofetil at a dose of 1.5 g twice 
daily, and hydroxychloroquine. Within six months, 
she achieved a partial renal response; her UPCR 
had decreased to 125 mg/mmol and her immune 
serology had improved. After one year, while 
on mycophenolate at a dose of 1.5 g twice daily 
and hydroxychloroquine, her UPCR increased to 
500 mg/mmol. Additionally, her eGFR decreased 
to 60 mL/min/1.73m2, her anti-dsDNA increased, 
and her complement levels decreased. Once 
medication adherence was verified, a repeat renal 
biopsy was performed and showed class IV LN 
with a modified NIH activity index of 14/24 and 
a chronicity index of 2/12 with several glomeruli 
showing fibrocellular crescents and segmental 
sclerosis. Prednisone at a dose of 1 mg/kg/day 
was initiated, and her treatment was switched 
from mycophenolate mofetil to cyclophosphamide 
at Euro-Lupus dosing, in combination with 
belimumab. When the three-month course of 
cyclophosphamide was completed, she was 
switched back to mycophenolate mofetil and 
belimumab was continued. After one year, 
her UPCR had decreased to 70 mg/mmol, her 
eGFR had increased to >90 mL/min/1.73m2, her 
immune serology had normalized, and prednisone 
was discontinued.

Induction Treatment of Active Class III 
or IV LN: A Multi-Targeted Approach

The preceding cases and the treatment 
algorithms we have developed (Figures 1 and 2) 
illustrate how our group, working in a 
multidisciplinary lupus/nephrology clinic, 
applies the recently published clinical practice 
guidelines (European Alliance of Associations 
for Rheumatology [EULAR] and Kidney Disease: 
Improving Global Outcomes [KIDGO])1,2 for the 
management of LN.  

For both patient cases, mycophenolate was 
chosen as the initial induction therapy (Figure 1A).  
In case #1, as the patient experienced only a 

partial renal response after three months, failing 
to achieve the recommended ≥25% reduction in 
UPCR3 (i.e., her UPCR had decreased by 14% from 
175 mg/mmol to 150 mg/mmol) and she continued 
to experience arthritis, belimumab was added to 
her existing mycophenolate treatment (Figure 1B).  
However, if the patient had experienced no renal 
response or worsening, we would recommend 
switching between induction therapies 
(i.e., cyclophosphamide if the patient had started 
with mycophenolate or mycophenolate if the patient 
had started with cyclophosphamide) (Figure 1C).  
Given that the renal pathology is unlikely to have 
changed significantly within three months, a repeat 
biopsy would usually not be recommended at this 
stage.4 Belimumab, an inhibitor of B-lymphocyte 
stimulator (BLyS), also known as B-cell activating 
factor (BAFF), has shown promising results 
for the treatment of LN when added to the 
standard-of-care regimen of either mycophenolate 
or low-dose (Euro-Lupus) cyclophosphamide. 
An improved renal response was observed at 
two years (43% for belimumab vs 32% for placebo, 
odds ratio [OR], 1.6; 95% confidence interval 
[CI], 1.0 to 2.3).5 Post-hoc analyses revealed that 
belimumab did not significantly improve the renal 
response in patients with a baseline UPCR of 
≥300 mg/mmol, in those with pure class V LN,6 
or when added to cyclophosphamide treatment.5  
However, belimumab reduced the risk of LN 
flares by 55% (hazard ratio [HR], 0.45; 95% CI, 
0.28 to 0.72) across the overall population, 
including those with class V LN and in combination 
with cyclophosphamide, and reduced the risk of 
kidney-related events or death irrespective of 
baseline proteinuria or treatment regimen.6 Further, 
belimumab reduced the risk of a sustained 30% and 
40% decline in eGFR.6

Voclosporin, a novel calcineurin inhibitor 
(CNI) which is not available in Canada, when 
combined with mycophenolate, improved renal 
response at one year (41% for voclosporin vs 
23% for placebo, OR, 2.65; 95% CI, 1.64 to 4.27) 
with a very rapid decline in proteinuria,7 which was 
sustained over the three-year follow-up without 
a decline in the eGFR.8 However, given multiple 
trials showing belimumab’s efficacy for extra-renal 
manifestations,9,10 we prefer the addition of 
belimumab for patients who have sub-nephrotic 
range proteinuria, a partial renal response at three 
to six months, and persistent mild-to-moderate 
extra-renal manifestations (as our patient in 
case #1) (Figure 1B). In patients who have nephrotic 
range proteinuria with a relatively preserved renal 
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function (in the voclosporin trial, patients with 
an eGFR of ≤45 mL/min/1.73m2 were excluded) 
and no extra-renal manifestations, we prefer the 
addition of a CNI (Figure 1B). Belimumab is now 
listed on several provincial formularies for induction 
therapy in LN (only Quebec also provides public 
funding for extra-renal indications). Although the 
trial showing efficacy of belimumab in LN used the 
intravenous formulation,5 both the intravenous and 
subcutaneous formulations have been approved 
by Health Canada for treatment of LN and we 
use both interchangeably, largely dependent 
on patient preference. In Canada, tacrolimus or 
cyclosporin are used in lieu of voclosporin despite 
limited data on their effectiveness in combination 
with mycophenolate.11,12 The decision whether to 
initiate belimumab or a CNI at the start of induction 
or only if the renal response is sub-optimal is 
a challenging one. Some patients will achieve 
remission with a single induction agent. For 

these patients, a multi-targeted approach may 
be an overtreatment, imposing an unnecessary 
medication burden, potentially compromising 
compliance with treatment, and increasing the risk 
of adverse events. However, in others, particularly 
those with prior episodes of LN and impaired renal 
function, delaying the initiation of a multi-targeted 
approach may prolong the duration of sub-optimal 
therapies and hasten the accumulation of renal 
damage. Unfortunately, there are currently no 
clinical, biochemical, or immunological features that 
will allow reliable prediction of who will respond 
to induction with a single agent or who will benefit 
from the addition of belimumab versus a CNI. In our 
multidisciplinary lupus/nephrology practice, patients 
beginning induction are closely monitored to assess 
the adequacy of their response to treatment, and 
the decision if, and when, to initiate multi-targeted 
therapy is shared between the patient and the 
health care team. 

Month 
1 2 3 4 5 6 7 8 9 10 11 12

MPAA

Consider adding
belimumab

Consider adding
belimumab

Consider adding
CNI

CYCOR

OR

Considerations when selecting initial therapy:
1. Monotherapy considered in patients with a new lupus nephritis diagnosis with no or minimal chronicity
2.  Multi-targeted therapy considered in patients with previous lupus nephritis flares, abnormal eGFR, extensive extra-renal disease, or 
for glucocorticoid sparing

Induction therapy should always include:
1. Hydroxychloroquine
2. Glucocorticoids administered either as IV methylprednisolone 

followed by oral prednisone or oral prednisone
3. Supportive care for CKD

A. Blood pressure control
B. Low sodium diet
C. RAASi +/- SGLT2i

4. General adjuvant care 
A. Bone health
B. Reproductive health
C. Cardiovascular health
D. Immunizations

Figure 1A. Induction therapy for active class III or class IV lupus nephritis; courtesy of Ann E. Clarke, MD, MSc, 
FRCPC, Megan R.W. Barber, MD, PhD, FRCPC, Bryce Barr, MD, FRCPC, Kim Cheema, MD, FRCPC, Nicholas L. Li, MD, 
PhD, FRCPC.

Initial therapy should include one of the following, in combination with glucocorticoids and hydroxychloroquine: 
1) mycophenolic acid analogue, 2) cyclophosphamide (usually Euro-Lupus dosing), 3) mycophenolic acid analogue 
and belimumab, 4) mycophenolic acid analogue and a calcineurin inhibitor, or 5) cyclophosphamide and belimumab. 
For details on dosing and duration, refer to Kidney Disease: Improving Global Outcomes (KDIGO) Lupus Nephritis 
Work Group. KDIGO 2024 Clinical Practice Guideline for the Management of Lupus Nephritis; 2024.

Abbreviations: CKD: chronic kidney disease, CNI: calcineurin inhibitor, CYC: cyclophosphamide, 
MPAA: mycophenolic acid analogue (i.e., mycophenolate mofetil or mycophenolic acid), 
RAASi: renin-angiotensin-aldosterone system inhibitors, SGLT2i: sodium-glucose cotransporter 2 inhibitors
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Month 3 Month 621 4 5 87 9 10 11 12

Target: ≥25% reduction in 
proteinuria and eGFR within 

10% of baseline

Target: ≥50% reduction in 
proteinuria and eGFR within 

10% of baseline

Verify adherence

<25% reduction 
in proteinuria

No extra-renal
symptoms

Add CNI
Non-severe disease & 

nephrotic range proteinuria
Non-severe disease
(renal & extra-renal)

& sub-nephrotic
range proteinuria

Non-severe disease & 
sub-nephrotic range 

proteinuria

Add belimumab

Add belimumab

Severe or 
refractory disease

Severe or 
refractory renal or 

extra-renal1 diseaseAdd anti-CD20

Add anti-CD20

Switch therapies: 
MPAA to CYC

+/- belimumab or
CYC to MPAA +/-
belimumab or CNI

Switch therapies: 
MPAA to CYC

+/- belimumab or
CYC to MPAA +/-
belimumab or CNI

Extra-renal
symptoms

<50% reduction 
in proteinuria

Figure 1B. Recommended approach if a partial renal response is observed at three to six months (in patients 
starting on monotherapy with either a mycophenolic acid analogue or cyclophosphamide); courtesy of  
Ann E. Clarke, MD, MSc, FRCPC, Megan R.W. Barber, MD, PhD, FRCPC, Bryce Barr, MD, FRCPC, Kim Cheema, MD, 
FRCPC, Nicholas L. Li, MD, PhD, FRCPC.

If a partial renal response is observed (defined as a <25% reduction in proteinuria at three months or a 
<50% reduction in proteinuria at six months, and the eGFR is not within 10% of baseline), in patients with no 
extra-renal symptoms and non-severe renal disease, the addition of a calcineurin inhibitor or belimumab should 
be considered. In patients with severe or refractory renal disease, switching between induction therapies or 
the addition of an anti-CD20 would be appropriate. Adherence should always be verified before modifying the 
therapy regimen.

In patients with a partial renal response and extra-renal symptoms, we would recommend a similar approach 
excluding the use of calcineurin inhibitors, as there is limited data on their efficacy in extra-renal lupus. In patients 
with non-severe renal disease and severe extra-renal disease, therapy should be guided by the severity of 
the extra-renal disease.1 In general, the most severe manifestation should guide therapy (e.g., if a patient has 
thrombocytopenia of <20 x 109/L and non-severe renal disease and sub-nephrotic range proteinuria, it would not 
be appropriate to add belimumab; treatment should be dictated by the thrombocytopenia and the addition of an 
anti-CD20 would likely be most appropriate).

1Severe extra-renal disease refers to major organ-threatening disease such as myelitis, myocarditis, pneumonitis, 
mesenteric vasculitis, or immune thrombocytopenia with platelets at <20 x 109/L

Abbreviations: CNI: calcineurin inhibitor, CYC: cyclophosphamide, eGFR: estimated glomerular filtration rate, 
MPAA; mycophenolic acid analogue (i.e., mycophenolate mofetil or mycophenolic acid)
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In case #2, the patient experienced  
a partial renal response at six months with  
a decrease in UPCR from 250 mg/mmol to  
125 mg/mmol. However, six months later, her 
UPCR had increased 4-fold to 500 mg/mmol, far 
exceeding the recommended target of  
<70–80 mg/mmol at 12 months post initiation 
of induction,3,13-15 (Figure 2). At this stage, we 
recommend a repeat renal biopsy to determine 
if the rising proteinuria reflects ongoing active 
LN, or an alternative diagnosis (e.g., thrombotic 
microangiopathy or cryoglobulinemia), or 
irreversible renal damage (Figure 2). Biopsy-guided 
treatment decisions are preferred, given that 
clinical features and laboratory tests are often 
discordant with renal pathology. Basing treatment 
decisions on laboratory tests alone may result in 
excessive immunosuppression or organ-threatening 
treatment delays. In this patient, the repeat 
biopsy revealed significantly active class IV LN; 
hence, induction therapy was switched to 
Euro-Lupus cyclophosphamide in combination 
with belimumab (Figure 2). Although belimumab 
treatment did not improve the renal response in 
patients with a baseline UPCR of ≥300 mg/mmol or 

in combination with cyclophosphamide, post-hoc 
analysis revealed that it reduced the risk of an LN 
flare when combined with cyclophosphamide and 
reduced the risk of kidney-related events or death 
regardless of baseline proteinuria or treatment 
regimen.6 Hence, there may be a long-term 
benefit in adding belimumab to cyclophosphamide 
induction, particularly in patients with previous LN 
flares or declining eGFR (as in this patient case).  

The addition of an anti-CD20 (i.e., rituximab) 
to mycophenolate could also be an option.  
Although the phase III trial of rituximab added 
to mycophenolate did not achieve its primary 
outcome of complete or partial renal response 
at one year (56.9 % for rituximab vs 45.8% for 
placebo, p=0.18),16 the complete renal response 
at 78 weeks was much higher in rituximab-treated 
patients who achieved complete peripheral 
B-cell depletion (47% for those with complete 
depletion vs 13% for those without, OR, 
5.8; 95% CI, 1.2 to 28).17 In addition, we and 
others18,19 have repeatedly observed efficacy 
in patients who had a sub-optimal response 
to standard induction therapy. In a Phase II 
trial,20 it was found that obinutuzumab, a more 

Month 3 Month 621 4 5 87 9 10 11 12

Target: ≥25% reduction in 
proteinuria and eGFR within 

10% of baseline

Target: ≥50% reduction in 
proteinuria and eGFR within 

10% of baseline

No response or worsening

Switch therapies: 
MPAA to CYC +/- belimumab or 

CYC to MPAA +/- belimumab or CNI

Verify adherence

Figure 1C. Recommended approach if no renal response is observed at three to six months (in patients starting on 
monotherapy with either a mycophenolic acid analogue or cyclophosphamide); courtesy of Ann E. Clarke, MD, MSc, FRCPC, 
Megan R.W. Barber, MD, PhD, FRCPC, Bryce Barr, MD, FRCPC, Kim Cheema, MD, FRCPC, Nicholas L. Li, MD, PhD, FRCPC.

If no renal response is observed at three to six months (i.e., proteinuria and eGFR show no improvement or worsen), we 
would recommend switching between induction therapies.  Adherence to treatment should always be verified before 
modifying therapy.

Abbreviations: CNI: calcineurin inhibitor, CYC: cyclophosphamide, eGFR: estimated glomerular filtration rate, 
MPAA: mycophenolic acid analogue (i.e., mycophenolate mofetil or mycophenolic acid)



10 Vol. 1, Issue 2, Summer 2024  |  Canadian Rheumatology Today

Shifting Paradigms in the Treatment of Systemic Lupus Erythematosus

3  621 4 5 87 9 10 11 Month 12

Verify adherence and continue therapy for at least 3 years1

Target: Proteinuria <80 mg/mmol 
and eGFR within 10% of baseline

Switch therapies: 
MPAA to CYC

+/- belimumab or
CYC to MPAA +/-
belimumab or CNI

Switch therapies: 
MPAA to CYC

+/- belimumab or
CYC to MPAA +/-
belimumab or CNI

Add anti-CD20

Renal activity

Severe or refractory 
renal or extra-renal3 

disease

Consider renal biopsy Scarring

No extra-renal
symptoms

Extra-renal
symptoms

>80 mg/mmol
proteinuria2

Add anti-CD20

Add belimumab      

Add anifrolumab
(may also be 

appropriate for 
severe skin disease)

Add belimumab      
Add CNI

(may not be 
appropriate 

if extra-renal activity)

Non-severe disease 
(renal & extra-renal)

& nephrotic range proteinuria

Non-severe disease (renal & 
extra-renal) & sub-nephrotic 

range proteinuria

Non-severe 
extra-renal disease

Severe 
extra-renal disease

Supportive CKD care

Figure 2. Recommended approach if a partial or no renal response is observed at 12 months (in patients starting on 
monotherapy with either a mycophenolic acid analogue or cyclophosphamide); courtesy of Ann E. Clarke, MD, MSc, FRCPC, 
Megan R.W. Barber, MD, PhD, FRCPC, Bryce Barr, MD, FRCPC, Kim Cheema, MD, FRCPC, Nicholas L. Li, MD, PhD, FRCPC.

If a partial or no renal response is observed at 12 months, we would recommend a repeat renal biopsy with therapy guided 
by the renal pathology. In patients with non-severe renal and extra-renal disease, the addition of a calcineurin inhibitor or 
belimumab should be considered, whereas in those with severe renal or extra-renal disease, switching between induction 
therapies or the addition of an anti-CD20 would be appropriate. In patients with scarring, therapy should be guided by the 
severity of the extra-renal symptoms. If no extra-renal symptoms are observed, supportive chronic kidney disease care 
(e.g., renin-angiotensin-aldosterone system inhibitors +/- sodium-glucose cotransporter 2 inhibitors) should be initiated or 
maintained. For non-severe extra-renal disease, either anifrolumab or belimumab could be considered (anifrolumab may 
also be appropriate for severe skin disease). For severe extra-renal disease, switching between induction therapies or the 
addition of an anti-CD20 is recommended.

1 Throughout therapy, adherence should be continuously verified. Once a renal response has been achieved, maintenance 
therapy should continue for at least three years. Patients initially treated with a mycophenolic acid analogue should continue 
it; patients initially treated with cyclophosphamide should be switched to a mycophenolic acid analogue. If belimumab or 
calcineurin inhibitors were used during induction, they can be continued. In patients contemplating pregnancy, azathioprine 
should be used for maintenance in lieu of a mycophenolic acid analogue. For details on maintenance therapy, refer to 
Fanouriakis A, et al. EULAR recommendations for the management of systemic lupus erythematosus: 2023 update and 
Kidney Disease: Improving Global Outcomes (KDIGO) Lupus Nephritis Work Group. KDIGO 2024 Clinical Practice Guideline for 
the Management of Lupus Nephritis; 2024.
2 Patients with nephrotic-range proteinuria at baseline may require an additional 6–12 months to achieve proteinuria of 
<80 mg/mmol. 
3 Severe extra-renal disease refers to major organ-threatening disease such as myelitis, myocarditis, pneumonitis, mesenteric 
vasculitis, or immune thrombocytopenia with platelets at <20 x 109/L

Abbreviations: CKD: chronic kidney disease, CNI: calcineurin inhibitor, eGFR: estimated glomerular filtration rate, MPAA: 
mycophenolic acid analogue (i.e., mycophenolate mofetil or mycophenolic acid)
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potent B-cell depleting agent than rituximab, 
when added to mycophenolate, improved renal 
response at two years (41% for obinutuzumab 
vs 23% for placebo, difference, 19%; 95% CI, 
2.7% to 35%) and in a post-hoc analysis, reduced 
the risk of LN flares by 57% (HR, 0.43; 95% CI, 
0.20 to 0.95) and preserved eGFR.21 Phase III 
trials with obinutuzumab are ongoing for both LN 
and extra-renal lupus. Anifrolumab, which blocks 
the type 1 interferon receptor (discussed in detail 
below), has not yet been shown to be effective 
in LN.22,23 A phase III LN trial is ongoing; currently, 
there is no evidence to support its use in LN.

Patients who, upon repeat biopsy, 
do not have active renal pathology or 
extra-renal manifestations do not require 
additional immunosuppressive therapy, 
and supportive care with agents such as a 
renin-angiotensin-aldosterone system (RAAS) 
inhibitor should be maintained or added. The 
addition of a sodium-glucose cotransporter 2 
(SGLT2) inhibitor may also be reasonable in this 
context for attenuating the progression of chronic 
kidney disease, though data for their use in LN 
are limited.24 In patients without active renal 
histology but with extra-renal manifestations, the 
need for additional immunosuppressive therapies 
should be guided by the severity of these 
manifestations (Figure 2).

Extra-renal Lupus 

Patient Case #3

A 63-year-old white female with a 
10-year history of SLE had extensive discoid 
lesions on her scalp, face, chest, back, and 
extremities, arthritis, thrombocytopenia 
(>50 x 109/L), and a positive antinuclear 
antibody (ANA) test. Despite treatment with 
hydroxychloroquine, chloroquine, quinacrine, 
methotrexate, azathioprine, mycophenolate, 
belimumab, rituximab, intravenous 
gammaglobulin, and prednisone, she continued 
to have diffuse erythematous, scaly lesions 
with atrophic plaques and follicular plugging 
(Photos 1A and 2A). Anifrolumab was initiated, 
and after only two treatments, she experienced 
dramatic improvement in her cutaneous lesions 
(Photos 1B and 2B), which was maintained 
(Photos 1C and 2C). She was able to discontinue 
prednisone therapy, her arthritis resolved, and her 
platelets normalized.

Treatment of Extra-Renal Lupus: 
Earlier Introduction of Biologics

This patient experienced a rapid and 
sustained response to anifrolumab after failing 
multiple conventional immunosuppressive 
therapies and biologics. Anifrolumab was approved 
by Health Canada for treating extra-renal lupus 
in 2021 and it has recently been listed on many 
provincial formularies. In the first of two phase 
III trials, anifrolumab did not achieve its primary 
outcome (SLE Responder Index of 4 [SRI-4]) at 
one year (36% for anifrolumab vs 40% for placebo; 
difference, -4.2%; 95% CI, -14.2%  to 5.8%)25; 
however, informed by the results of this trial 
and before unblinding, the primary outcome of 
the second of the phase III trials was changed 
to the British Isles Lupus Assessment Group 
(BILAG)-based Composite Lupus Assessment 
(BICLA). The primary outcome was achieved 
in this second trial at one year (47.8% for 
anifrolumab vs 31.5% for placebo, difference, 
16.3%; 95% CI, 6.3% to 26.3%). There was a 
particularly rapid improvement in patients with 
mucocutaneous involvement (≥50% reduction in 
Cutaneous Lupus Erythematosus Disease Area and 
Severity Index (CLASI) at 12 weeks of 49.0% for 
anifrolumab vs 25.0% for placebo, difference, 
24.0%; 95% CI, 4.3% to 43.6%).26 Accordingly, in 
our case of severe discoid lupus, we observed 
a dramatic improvement after only two doses 
of anifrolumab, which was sustained through 
11 months of follow-up and the patient was able to 
discontinue long-term usage of prednisone. Over 
a four-year follow-up period,27 patients receiving 
anifrolumab experienced greater improvement and 
lower cumulative glucocorticoid use (as observed 
in our patient). The most significant safety 
concerns were a higher incidence of Herpes 
zoster (13.4% among all anifrolumab-exposed 
vs 3.6% among all placebo-exposed), mostly 
occurring during the first year of therapy, latent 
tuberculosis (4.8% among anifrolumab-exposed 
vs 1.1% among placebo-exposed), and influenza 
(6.4% among anifrolumab-exposed vs 3.1% among 
placebo-exposed).

Although our patient only received 
biologics after she became refractory to other 
therapies, recent guidelines1 recommend that 
biologics (i.e., belimumab and anifrolumab) 
can be considered early in patients with 
mild-to-moderate disease who are not responding 
to hydroxychloroquine alone or are unable to 
taper prednisone to ≤5 mg/day (but preferably 
discontinue). However, the guidelines do 
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Photo 1A, B, C. Photos taken immediately pre (A) and post two doses (B) and post 11 doses (C) of anifrolumab; 
photos courtesy of Megan R.W. Barber, MD, PhD, FRCPC.

Photo 2A, B, C. Photos taken immediately pre (A) and post two doses (B) and post 11 doses (C) of anifrolumab; 
photos courtesy of Megan R.W. Barber, MD, PhD, FRCPC.
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not address the positioning before or after 
conventional immunosuppressive drugs and the 
preferred biologic. 

Both belimumab and anifrolumab were shown 
to be effective in patients with predominantly 
mucocutaneous and musculoskeletal 
manifestations, although only the anifrolumab 
trials used a specific instrument to demonstrate 
mucocutaneous improvement (CLASI), whereas 
the belimumab trials used generic outcome 
measures (SRI-4, BILAG). In our practice, decisions 
regarding the timing and choice of biologic are 
influenced by both clinical features and biologic 
reimbursement policies and are shared between 
the patient and the health care team.  In major 
organ-threatening disease, we may consider 
adding belimumab or anifrolumab to conventional 
immunosuppressive therapy, but we never use 
these therapeutics as the sole immunosuppressive 
therapy in these cases.

Emerging Therapies: Promising Phase II 
Results with Ongoing Phase III Trials28 

B-Cell Inhibition
Telitacicept, an inhibitor of both BLyS and a 

proliferation-inducing ligand (APRIL), molecules 
important in B-cell differentiation and maturation, 
achieved its primary endpoint of an SRI-4 response 
at 48 weeks across all three doses of telitacicept, 
(75.8% for 240 mg subcutaneously weekly, 
68.3% for 160 mg weekly, 71.0% for 80 mg weekly 
vs 33.9% for placebo, p<0.001).29 A Phase III trial 
(published only as an abstract30) demonstrated a 
similar SRI-4 response rate for the 160 mg dosage 
of telitacicept at 52 weeks (82.6% for telitacicept 
vs 38.1% for placebo, p<0.005). The magnitude of 
the difference between telitacicept and placebo 
(34% to 45%) is far greater than that observed 
for belimumab (10% to 14%), which only inhibits 
BLyS,9,10 and that observed in most other lupus 
trials. However, the telitacicept trials have only been 
conducted in China and a global Phase III trial for 
extra-renal lupus is ongoing.

Ianalumab also has a dual mechanism of 
action, binding to the BAFF receptor and inhibiting 
BAFF-receptor signalling, and eliminating B cells 
by enhancing the ability of natural killer cells to 
mediate antibody dependent cellular cytotoxicity.  
In a Phase II study, the primary endpoint, which 
was the SRI-4 response and a sustained reduction 
in prednisone, was achieved at 28 weeks 
(44% for ianalumab vs 9% for placebo, difference, 

34.5%; 90% CI, 19.2% to 49.4%). In addition, fewer 
flares and a greater attainment of the lupus low 
disease activity state (LLDAS) were also observed.31  
Although the sample was small (ianalumab n=34, 
placebo n=33) and follow-up was short, these 
results were considered sufficiently promising to 
initiate phase III trials of ianalumab for both LN and 
extra-renal lupus.

Intracellular Signalling
Deucravacitinib, an oral inhibitor of tyrosine 

kinase and downstream signalling mediated by 
type 1 interferon, interleukin (IL)-12, and IL-23, 
achieved its primary endpoint of the SRI-4 response 
at 32 weeks (58% for deucravacitinib 3 mg 
twice daily vs 34% for placebo, OR, 2.8; 95% CI, 
1.5 to 5.1) as well as all of its secondary endpoints 
at 48 weeks (SRI-4, BICLA response, LLDAS, CLASI, 
and joint count).32 Phase III trials of deucravacitinib 
for extra-renal lupus are ongoing.

In a multi-armed trial assessing upadacitinib, 
an oral Janus kinase (JAK) inhibitor  
(30 mg/day) alone, elsubrutinib, a Bruton’s 
tyrosine kinase inhibitor [BTKi] (60 mg/day) alone, 
and in combination (upadacitinib 30 mg/day + 
elsubrutinib 60 mg/day or upadacitinib 15 mg/day 
+ elsubrutinib 60 mg/day), upadacitinib 30 mg 
alone or in combination achieved its primary 
endpoint of SRI-4 response and steroids  
≤10 mg/day at 24 weeks (54.8% for upadacitinib 
30 mg alone vs 37.3% for placebo, p<0.05).33 
Key efficacy endpoints of SRI-4, BICLA, LLDAS, 
and flare rate were also met at 48 weeks in these 
groups. Upadacitinib 30 mg/day as monotherapy 
in extra-renal lupus is being pursued in Phase III 
trials. It should be noted that baracitinib, another 
JAK inhibitor,34,35 and several BTKi36,37 have had 
inconsistent efficacy in SLE, therefore, further 
development of these therapies has been halted. 
Despite the concerns of malignancy and major 
adverse cardiovascular events associated with 
JAK inhibitors in rheumatoid arthritis, there 
were no significant safety signals in either the 
deucravacitinib or upadacitinib phase II trials.

Co-Stimulation
Dapirolizumab targets the CD40 ligand 

(CD40L) on T-cells, inhibiting the interaction 
between the CD40L and CD40 receptor on 
antigen-presenting cells and B cells. Early studies 
with this agent were suspended due to increased 
rates of thromboembolism, potentially resulting 
from the functional Fc domain, which promoted 
platelet activation and aggregation. In a phase II trial 
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with modified dapirolizumab, the primary objective 
of establishing a dose-response relationship 
based on the BICLA response at 24 weeks was 
not met, but improvements were observed across 
multiple clinical measures and thrombosis was 
not increased.38  Phase III studies assessing 
dapirolizumab for extra-renal lupus should be 
concluding shortly.

Plasmacytoid Dendritic Cells
Litifilimab targets plasma dendritic cells, 

suppressing the generation of interferon and other 
inflammatory cytokines. Treatment with litifilimab 
improved both musculoskeletal (change from 
baseline to 24 weeks in number of active joints: 
-15.0 for litifilimab vs -11.6 for placebo, difference, 
-3.4; 95% CI, -6.7 to -0.2)39 and mucocutaneous 
manifestations (percent change from baseline to 
16 weeks in the CLASI-activity score ranged from 
-38.8% to -47.9% across three doses of litifilimab vs 
-14.5% with placebo).40 However, most secondary 
endpoints were not met in either trial and there 
was an increased incidence of herpetic infections.  
Phase III trials with litifilimab are ongoing for both 
extra-renal and cutaneous lupus.

Cellular Therapies 

Cellular therapies have the potential to 
revolutionize the treatment of SLE leading to an 
immunological reset with subsequent prolonged 
discontinuation of all lupus therapies. The first case 
series of successful treatment of five refractory 
SLE patients with autologous anti-CD19 chimeric 
antigen receptor (CAR) T-cells appeared in 2022.41 
A recent study that included up to 29 months of 
follow-up reported a durable and medication-free 
remission.42 The cytokine release and immune 
effector cell-associated neurotoxicity syndromes 
usually observed in the treatment of B-cell-derived 
malignancies with CAR T-cells were less severe and 
less frequent, likely related to a reduced target-cell 
burden. CAR T-cells are produced by leukapheresis 
of lymphocytes from the SLE patients’ blood, 
T lymphocyte transfection with a viral vector 
encoding the CAR directed against CD19, followed 
by in-vitro expansion, and reinfusion.43 Prior to 
leukapheresis, immunosuppressive therapies must 
be stopped, and corticosteroids reduced to  
<10 mg/day to allow for the development of 
functional lymphocytes. Prior to reinfusion, 
preconditioning (usually with cyclophosphamide 
and fludarabine) is required to facilitate in-vivo 
CAR T-cell proliferation and survival. After infusion, 

there is a rapid expansion of CAR T-cells, followed 
by a deep B-cell depletion, and the reappearance 
of B-cells after a mean of 112 days. Although B-cell 
depletion is relatively brief, the reconstituted 
B-cells are naïve and do not produce SLE-specific 
antibodies and complete remission is achieved by 
three months.

Interest in cellular therapies for SLE has 
exploded with at least 20 ongoing Phase I/II trials. 
Future strategies may include alternative or 
combination targets (such as B-cell maturation 
antigen), synthesis of CARs on alternative cells 
(such as natural killer cells or macrophages), 
virus-free CAR engineering, and allogenic 
off-the-shelf T-cells. Allogenic cells would 
shorten the wait time pre-infusion, eliminate 
the need to cease immunosuppressive therapy 
pre-leukapheresis (as there is no apheresis), and 
potentially obviate the need for pre-conditioning 
and hospitalization.

Conclusion

The advent of multi-targeted therapies and 
the earlier initiation of biologics (as illustrated in 
our patient cases), combined with the numerous 
promising phase II trials and burgeoning interest 
in cellular therapies, have facilitated a shift and 
potentially a transformation in the treatment 
paradigms for SLE. Given the complexity of the 
disease and its evolving treatments, it is optimal, 
where possible, to deliver care in consultation with 
an experienced team in a multidisciplinary clinic 
environment. If a multidisciplinary clinic is not 
available, the treating rheumatologist should make 
every effort to consult with the relevant specialists 
at times of crucial clinical decisions.
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Exploring Newer Topical Therapies 
for Inflammatory Skin Diseases:  
A Guide for Rheumatologists
Melinda Gooderham, MSc, MD, FRCPC

Introduction

Understanding the pathogenesis of many 
inflammatory skin diseases and their associated 
signalling pathways has revealed multiple 
promising therapeutic targets. Given the chronic 
nature of many of these conditions, products 
with long-term safety and efficacy are desired. 
While topical corticosteroids have been the 
mainstay of topical therapies for years, they are 
burdened by concerns over long-term safety 
(i.e., atrophy, striae, telangiectasias), risk of 
absorption with systemic glucocorticoid side 
effects, and patient apprehension regarding 
steroid use. Similarly, topical calcipotriol and 
retinoids may be ineffective and can cause 
irritation. Although topical calcineurin inhibitors 
(i.e., pimecrolimus, tacrolimus) have been 
approved for atopic dermatitis, their off-label 
use for many inflammatory conditions may be 
limited by tolerability issues such as stinging and 
burning, and lack of effectiveness. The emergence 

of newer targeted small molecules for topical 
application, including topical phosphodiesterase-4 
inhibitors (PDE4i), topical Janus kinase inhibitors 
(JAKi), and a therapeutic aryl hydrocarbon 
modulating agent (TAMA), offer promising new 
options and will be reviewed here and summarized 
in Table 1.

Phosphodiesterase-4 Inhibitors (PDE4i)

Cyclic adenosine monophosphate (cAMP) 
serves as the principal secondary messenger 
governing the regulation of immune responses. 
Phosphodiesterase 4 (PDE4) stands out as the key 
enzyme responsible for cAMP degradation and 
is present in both immune cells and non-immune 
cells such as keratinocytes.1 Inhibitors targeting 
PDE4 can extend or amplify the effects of cAMP, 
which can lead to the suppression of both Th1 
and Th2 immune responses, thereby making this 
an attractive target for managing inflammatory 
skin diseases.1,2
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This mechanism of action is well proven with 
the oral PDE4i, apremilast, which is approved 
for use in moderate-to-severe psoriasis, 
psoriatic arthritis, and Behçet’s disease.3 
Topical PDE4i are also approved for use in 
inflammatory skin diseases. Specifically, topical 
crisaborole 2% ointment is approved for atopic 
dermatitis for ages three months and above,4 and 
more recently, topical roflumilast 0.3% cream has 
been approved for plaque psoriasis in individuals 
12 years and above.5 

Roflumilast, a highly potent PDE4i, has 
been approved as an oral therapy for chronic 
obstructive pulmonary disease since 2011.2 
In 2023, Health Canada approved topical 
roflumilast 0.3% cream, for treating plaque 
psoriasis, including intertriginous psoriasis for 

ages 12 and older.5 This topical formulation of 
roflumilast is an elegant, moisturizing, water-based 
cream that is applied once daily. Notably, it 
exhibits superior potency compared to other PDE4 
inhibitors, ranging from 25 to 300 times more 
potent than apremilast or crisaborole, depending 
on the specific comparator and PDE4 isoform.2 

The phase 3 trials, DERMIS-1 and DERMIS-2, 
included 881 participants aged 2 years and 
above with plaque psoriasis covering 2–20% of 
their body surface area. These multicentre trials 
evaluated the daily use of roflumilast 0.3% cream 
over an 8-week period. Roflumilast showed 
significant improvements in key outcomes, 
including the primary outcome of Investigator 
Global Assessment (IGA) success (achieving an 
IGA of clear or almost clear and at least a 2-grade 

Class Product Indication Trade name

Calcineurin inhibitors

Pimecrolimus Pimecrolimus 2% cream BID Mild-to-moderate atopic 
dermatitis

Elidel cream

Tacrolimus Tacrolimus 0.03%,   
Tacrolimus 0.1% ointment

Moderate-to-severe atopic 
dermatitis

Protopic ointment

PDE4 inhibitors

Crisaborole Crisaborole 2% ointment BID Mild-to-moderate atopic 
dermatitis, ages 3 months 
and above

Eucrisa ointment

Roflumilast Roflumilast 0.3% cream OD Plaque psoriasis, ages 
9 years and above

Zoryve cream 0.3%

Roflumilast 0.3% foam Seborrheic dermatitis Zoryve foam 0.3%

Roflumilast 0.15% cream* OD Atopic dermatitis Zoryve cream 0.15%

JAK inhibitors

Delgocitinib Delgocitinib 20mg/g cream* BID Chronic hand eczema Unknown

Ruxolitinib Ruxolitinib 1.5% cream** BID Atopic dermatitis and vitiligo, 
ages 12 years and above

Opzelura cream

AhR modulating agents (TAMA)

Tapinarof Tapinarof 1% cream** OD Plaque psoriasis
Atopic dermatitis

Vtama cream

Table 1: Summary and indications of non-steroidal topical agents for inflammatory skin diseases; courtesy of  
Melinda Gooderham, MSc, MD, FRCPC.

Abbreviations: BID: twice a day, OD: once daily

Bolded medications are approved by Health Canada
* Not yet approved by Health Canada
** Not yet approved and under review by Health Canada
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improvement from baseline) and a key secondary 
outcome, 75% improvement in Psoriasis Area 
Severity Index (PASI-75). Pruritus also improved 
with the use of roflumilast, showing a reduction 
of at least 4-points in the Worst Itch Numeric 
Rating Scale (WI-NRS) scores observed as early as 
week 2, and this improvement was more prominent 
by week 8. Adverse events associated with 
roflumilast were comparable between roflumilast 
and vehicle (placebo) groups which were 
uncommon and likely unrelated to treatment.6

Future approvals and formats of topical 
roflumilast include a roflumilast 0.3% foam for 
once daily use to treat seborrheic dermatitis,7 
which is already approved by the FDA for use in 
ages 9 years and above in the United States. The 
roflumilast foam product has also been studied in 
scalp and body psoriasis (NCT05028582) and may 
have a future indication for the use of roflumilast. 
A topical roflumilast 0.15% cream is being 
investigated for use in atopic dermatitis,8 and was 
approved by the FDA in July 2024.

Janus Kinase Inhibitors

The Janus kinases (JAKs), including JAK1, 
JAK2, JAK3, and tyrosine kinase 2 (TYK2), are 
predominantly found in hematopoietic cells, 
residing on the cytoplasmic side of Type I and II 
cytokine receptors.9 Upon cytokine binding, 
JAKs activate signal transducers and activators 
of transcription (STATs). This activation process 
leads to the phosphorylation of the STATS. Once 
phosphorylated, they dimerize and translocate 
to the nucleus to regulate gene transcription. 
Inhibition of this pathway, which plays a crucial 
role in immune defence, has shown promise in 
treating multiple immune-mediated diseases. JAKi, 
which are small molecules that modulate immune 
responses by uncoupling cytokine receptor 
signalling from downstream STAT transcription 
activation; and, can be effective also as topical 
preparations.9 Ruxolitinib 1.5% cream is the first 
topical JAKi that targets JAK1 and JAK2, which is 
currently approved by the FDA for use in atopic 
dermatitis and vitiligo.10 

The atopic dermatitis pivotal trials, TRuE-AD1 
and TRuE-AD2, involved 1249 participants aged 
12 years and above with mild-to-moderate atopic 
dermatitis (IGA 2 or 3) covering 3–20% of their 
body surface area.11 These multicentre trials 
evaluated the use of ruxolitinib 1.5% cream twice 
daily over an 8-week period. The findings of these 
trials demonstrated significant improvements of 

ruxolitinib cream in key outcomes, including the 
primary outcome, IGA treatment success (IGA-TS), 
and a 75% improvement in the Eczema Area 
Severity Index (EASI-75). A treatment effect was 
noted as early as week 2 in both studies. Pruritus 
also showed significant improvement with the 
use of ruxolitinib cream, with at least a 4-point 
reduction in the Itch Numeric Rating Scale (NRS) 
scores that were observed as early as day 2 of 
treatment, with a clinically significant difference at 
week 2, and the improvement was more prominent 
by week 8 of treatment in both studies. The 
most commonly reported adverse events were 
comparable between the ruxolitinib and vehicle 
groups, and included nasopharyngitis, upper 
respiratory tract infection, and headache.11 There 
were no reported adverse events associated with 
systemic JAK absorption.

The pivotal trials in vitiligo, TRuE-V1 and 
TRuE-V2, included 674 participants 12 years of age 
or older who had non-segmental vitiligo covering 
10% or less of their body surface area.12 Participants 
applied either ruxolitinib 1.5% cream twice daily or 
vehicle to all involved areas for a 24-week period. 
After this time point, all patients, regardless of their 
initial group assignment, applied ruxolitinib cream 
until the 52-week time point. The primary endpoint 
was a 75% improvement in the Facial Vitiligo Area 
Scoring Index (F-VASI75) at week 24. The study 
found significantly greater repigmentation in the 
ruxolitinib group, with approximately one-third of 
participants achieving this target, compared to 
the vehicle group by week 24.12 Other secondary 
endpoints included a 50% improvement in the total 
VASI (T-VASI50), which was significantly greater in 
the ruxolitinib group and achieved in approximately 
one-fifth on active treatment with ruxolitinib. 
After 52 weeks of topical ruxolitinib application, 
adverse events were infrequent and included acne, 
nasopharyngitis, and application site pruritus.12 
Topical ruxolitinib 1.5% cream is also currently being 
studied for conditions such as mild hidradenitis 
suppurativa (NCT05635838) and prurigo nodularis 
(NCT05755438, NCT05764161).

Another JAKi, delgocitinib, is a topical pan-JAK 
inhibitor that is under investigation for chronic 
hand eczema. Delgocitinib is approved for use 
in atopic dermatitis in Japan in a 0.5% ointment 
formulation.13 The phase 3 pivotal trials, DELTA-1 
and DELTA-2, included 960 participants aged 
18 years and above who were treated with twice 
daily delgocitinib cream 20 mg/g or vehicle for 
16 weeks.14,15 The most common reported adverse 
effects were nasopharyngitis, dermatitis, and 
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headache. DELTA-3 was a 36-week extension trial 
that evaluated the long-term safety and efficacy 
of delgocitinib cream. The results showed good 
maintenance of effect and no new safety concerns 
over 36 weeks of as-needed use.16

Aryl hydrocarbon receptor antagonists 

Aryl hydrocarbon receptor (AhR), a 
ligand-dependent transcription factor, regulates 
gene expression in immune and epithelial cells, and 
is necessary for maintaining skin homeostasis.17 
Through heterodimerization with the AhR nuclear 
translocator (ARNT), an AhR-ARNT complex is 
formed that binds to specific DNA sites, to control 
the transcription of AhR-responsive genes. 
Activation by different ligands can induce a variety 
of biological responses, making AhR a suitable 
therapeutic target for inflammatory skin diseases 
due to its role in regulating inflammation and 
homeostasis.17 For instance, topical inhibition of the 
AhR pathway, by tapinarof, a topical Therapeutic 
Aryl hydrocarbon receptor-Modulating Agent 
(TAMA), is a novel way to target skin inflammation.17

 In the pivotal trials for topical tapinarof, 
PSOARING-1 and PSOARING-2, 1025 participants 
aged 18 to 75 years with a physician global 
assessment (PGA) score of at least mild (2) and 
a body surface area of 3 to 20% affected by 
psoriasis were treated with tapinarof 1% cream or 
vehicle once daily for 12 weeks.18 PGA response, 
reflected by the PGA score (clear [0] or almost 
clear [1] with at least a 2-point improvement from 
baseline) was the primary trial endpoint. Other key 

endpoints, such as the PASI-75 score, were met 
in a significantly greater proportion of patients 
in the tapinarof 1% cream arm than in the vehicle 
arm. Also, long-term efficacy was observed in the 
PSOARING-3 trial; a long-term extension study. 
In this trial, participants with a PGA score of 1 or 
greater applied tapinarof 1% cream for an additional 
40 weeks, observing that some patients achieved a 
remittive effect (the maintenance of clear or almost 
clear while off therapy). Adverse events such 
as folliculitis, headache, back pain, and pruritus 
were most commonly reported.18 Tapinarof is also 
being assessed for its use in atopic dermatitis 
(NCT05014568, NCT05032859).

Future Directions

The need for safe, long-term therapies 
continues in chronic inflammatory skin conditions. 
Current treatment options may have cumulative 
toxicities or tolerability issues, which underscores 
the excitement surrounding the emergence of novel 
topical therapies. The recent approval of topical 
roflumilast 0.3% cream, which offers a convenient 
once-daily treatment for plaque psoriasis, including 
the intertriginous areas, opens a promising new 
avenue for patients to manage their condition. The 
imminent approvals of other topical treatments, 
including PDE4i, JAKi, and TAMA for conditions 
such as psoriasis, atopic dermatitis, seborrheic 
dermatitis, and vitiligo, with hopefully many 
more conditions being added to this list  adds to 
therapeutic topical treatments for many patients 
with inflammatory skin conditions (Table 2 which 

Inflammatory  
Skin Condition

PDE4 Inhibitors JAK Inhibitors AhR Modulating Agent

Psoriasis Roflumilast 0.3% cream OD Tapinarof 1% cream** OD

Atopic Dermatitis Crisaborole 2% ointment BID
Roflumilast 0.15% cream* OD

Ruxolitinib 1.5% 
cream** BID

Tapinarof 1% cream* OD

Chronic Hand Eczema Delgocitinib 20 mg/g 
cream* BID

Seborrheic Dermatitis Roflumilast 0.3% foam* OD

Vitiligo Ruxolitinib 1.5% 
cream** BID

Table 2: Approved and upcoming indications for topical therapies; courtesy of Melinda Gooderham, MSc, MD, FRCPC.

Abbreviations: BID: twice a day, OD: once daily

Bolded medications are approved by Health Canada
* Not yet approved by Health Canada
** Not yet approved and under review by Health Canada
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lists various diseases where the new topical agents 
are being studied). These and other treatments 
continue to improve outcomes for patients.
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Introduction

Osteoporosis is a chronic condition 
characterized by decreased bone mineral density 
(BMD) and deterioration of bone architecture, 
leading to an increased risk of fractures. It is 
the most common metabolic bone disease 
globally. It is estimated that more than two 
million Canadians aged 40 years and older 
have osteoporosis. Approximately 80% of 
Canadians who have sustained a fracture due 
to osteoporosis do not receive appropriate care, 
leaving them at an elevated risk for subsequent 
fractures, deconditioning, and premature death.1 
Many clinical practice guidelines exist on the 
management of osteoporosis and fracture 
prevention. Several of them have separate 
definitions for patients deemed very high 
and high risk for fracture and, as such, have 
specific criteria for the use of anabolic and 
antiresorptive treatments.

Patients with Rheumatic Diseases

Patients with rheumatic diseases are at an 
elevated risk of osteoporosis due to inflammation 
and immobility, predisposing them to bone loss. 
Many autoinflammatory diseases and autoimmune 
diseases result in the dysregulation of the 
RANKL-RANK pathway or the upregulation of 
Dickkopf-related protein 1 (Dkk-1) and sclerostin, 
both of which inhibit the Wnt/β-catenin pathway.2,3 
Upregulation of RANK-L and downregulation of 
the Wnt signalling are highly associated with 
deleterious effects on bone health. Furthermore, 
given that corticosteroids are common 
medications used in many rheumatic diseases, 
clinicians should be vigilant for the risks of their 
patients developing glucocorticoid-induced 
osteoporosis. Rheumatologists and family 
physicians should recognize the increased 
risk of osteoporosis in their patients with 
rheumatic diseases and ensure they have timely 

access to diagnostic assessments as well as 
pharmacotherapy when necessary.

What Should We Start With? 

Patients with rheumatic diseases should 
undergo a fracture risk assessment, which 
consists of the following steps:

1. A detailed history of the patient’s chronic 
conditions, comorbidities, health status 
(i.e., diet, smoking, alcohol consumption), 
fall risk, and medications that contribute 
to osteoporosis.

2. A physical examination to evaluate subclinical 
vertebral fractures, as well as frailty and 
sarcopenia, both of which are highly associated 
with bone loss.4,5

3. Diagnostic studies to exclude secondary causes 
of osteoporosis, as well as BMD measurement 
combined with fracture risk stratification tools 
such as FRAX and CAROC.

A list of secondary causes of osteoporosis 
from the Osteoporosis Canada 2023 Guidelines 
is provided in Table 1. Patients undergoing 
osteoporosis evaluation should have baseline 
measurements of height, rib-to-pelvic distance, 
and occiput-to-wall distance taken. If there is 
a history of height loss greater than 6 cm, a 
prospect of height loss of at least 2 cm, less 
than 2 fingerbreadths between the rib-to-pelvis 
distance, or a greater than 5 cm distance 
from occiput to-wall measurement on physical 
examination, consider further investigation with 
x-rays of the spine, including para-spinal views, to 
rule out vertebral compression fractures.

Baseline investigations to evaluate for 
secondary causes of osteoporosis include 
the following: calcium corrected for albumin, 
phosphate, renal function, liver function tests, 
thyroid-stimulating hormone, and serum protein 
electrophoresis (SPEP) for patients with vertebral 
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fractures, as well as 25-hydroxy vitamin D if risk 
factors for insufficiency are present or there is 
consideration for starting antiresorptive therapy.

Choice and Duration of Pharmacotherapy

Numerous treatment options are available for 
osteoporosis management and fracture prevention 
(Figure 1). Antiresorptive therapies, including 
bisphosphonates (i.e., alendronate, risedronate 
and zoledronic acid), denosumab, venlafaxine, 
and menopausal hormone therapy, are among 
the options, as well as anabolic therapies such as 
teriparatide or romosozumab.

Bisphosphonates
The 2023 Osteoporosis Canada guidelines 

currently recommend bisphosphonates as 
first-line treatment for osteoporosis and fracture 
prevention in postmenopausal females and males 
aged 50. Bisphosphonates are widely utilized for 
osteoporosis treatment and fracture prevention in 
Canada, with the first publications on their effects 
dating back to 1969. With over 50 years of data on 
their use in various metabolic bone disorders, they 
have demonstrated a proven record of success 
and efficacy.

However, a universal recommendation 
may not be suitable for all patients, particularly 
those with rheumatic conditions or secondary 
causes of osteoporosis. Patients at high risk 
(e.g., FRAX Hip Fracture Risk ≥3%, FRAX Major 
Osteoporotic Fracture (MOF) Risk ≥20%, prior 

Drugs Endocrine Disorders Gastrointestinal & 
 Nutritional Disorders

• Glucocorticoid steroids 
• Aromatase inhibitors  
• Anticonvulsants (particularly 

phenytoin, phenobarbital)  
• GnRH agonists and antagonists  
• Androgen-deprivation agents  
• Cancer chemotherapy  
• Immunosuppressants  

(eg. cyclosporine)

• Hyperparathyroidism  
Hyperthyroidism 

• Hypercortisolism/Cushing's 
syndrome 

• Diabetes mellitus  
(Type 1 & Type 2) 

• Prolonged premature 
hypogonadism 

• Acromegaly

• Inflammatory bowel disease 
• Celiac disease 
• Bariatric surgery 
• Pancreatic insufficiency 
• Other malabsorptive 

syndromes 
• Primary biliary cholangitis 
• Chronic liver disease 
• Eating disorder 
• Malnutrition 
• Parenteral nutrition 
• Vitamin D and/or calcium 

deficiency

Rheumatologic Disorders Genetic Disorders Other Disorders

• Rheumatoid arthritis 
• Other inflammatory 

arthritis disorders 
• Systemic lupus erythematous

• Osteogenesis imperfecta 
Hypophosphatasia 

• Other genetic causes 
of osteomalacia

• Multiple myeloma
• Other marrow-related 

disorders 
• Idiopathic hypercalciuria 
• Chronic kidney disease/renal 

failure 
• Chronic obstructive pulmonary 

disease 
• Organ transplantation 
• Multiple sclerosis Parkinson's 

disease 
• Other neuromuscular disorders 
• Prolonged immobilization 
• Paget's disease 
• Acquired causes of 

osteomalacia

Table 1. Secondary causes of osteoporosis; adapted from Osteoporosis Canada Guidelines (2023).
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Figure 1. Pharmacotherapy for osteoporosis; adapted from Osteoporosis Canada Guidelines (2023).

People initiating therapy

Treatment Naïve, Post-Menopausal 
with Osteoporosis meeting ALL of the 

following criteria:

History of 
osteoporotic fracture 
AND

Is at a high risk for
future fracture, 
defined as a 10-year 
fracture risk ≥20% as 
defined by FRAX AND

Treatment naïve to 
osteoporosis 
medications, except for 
calcium and/or vitamin D. 

Anabolic therapy (romosozumab)

Anti-resorptive therapy after 
anabolic therapy

Bisphosphonates* 
(alendronate, risedronate, 
zoledronic acid)—Rec. 4.3

Initial treatment for 3–6 yr
6 yr for people who have a history of hip, 

vertebral or multiple nonvertebral fractures, or 
new or ongoing risk factor(s) for accelerated 

bone loss or fractures—Rec. 5.1

Stop therapy (drug holiday) 
Reassess 3 yr after stopping therapy 

Earlier reassessment for resumption of therapy may 
be appropriate for some individuals—Rec. 6.2

Extend or switch therapy 
Seek advice from consultant 

when needed—Rec. 5.2

Denosumab - Rec. 4.5 Long-term 
uninterrupted therapy—Rec. 5.3 

When stopping denosumab, 
transition to alternative 
therapy—Rec. 5.4-5.5

Antiresorptive therapy† after 
anabolic therapy—Rec. 5.6

Anabolic therapy (teriparatide or 
romosozumab) Seek advice from 

consultant—Rec. 4.6

Recent severe vertebral 
fracture or ≥2 vertebral 

fractures and T-score ≤-2.5

Contraindications or 
substantial intolerance or 

barriers to bisphosphonate‡  
and commitment to 
long-term therapy

Inadequate response 
or ongoing substantial 
concerns for fracture

Exceptional Access Program / Limited 
Coverage Drug Access 
in Select Provinces

spine or hip fracture, or FRAX MOF risk between 
the upper assessment threshold and very 
high-risk threshold) or very high risk (e.g., multiple 
fractures, fracture within the last 12 months, 
BMD ≤-3.0, fracture while on osteoporosis 
therapy, FRAX hip fracture risk ≥4.5%, FRAX MOF 
risk ≥30%) should be considered for alternative 
antiresorptive therapies (e.g., denosumab) versus 
anabolic treatments.6-10

A systematic review, network 
meta-analysis, and meta-regression analysis 
of randomized clinical trials in 2023, involving 
over 80,000 patients from 69 trials, found that 
bisphosphonates, parathyroid hormone receptor 
agonists, and romosozumab all demonstrated a 
protective effect for clinical fracture prevention. 
However, bone anabolic treatments were 
more effective irrespective of baseline risk 
indicators. Management plans for patients with 
rheumatic diseases and low bone mass should 
be individualized and tailored according to the 
patient’s comorbidities and risk profile. Several 
notable studies comparing newer treatment 
modalities to bisphosphonates are outlined below.

Denosumab vs Alendronate

A study conducted in 2023 compared the 
effectiveness of denosumab (n = 90,805) 
versus alendronate (n = 392,682) among 
postmenopausal women in the U.S .Medicare 
program. The study, which focused 
on treatment naïve patients initiating 
pharmacotherapy between 2012 and 2018, 
revealed that the use of denosumab, 
compared to that of alendronate, resulted in 
a 36% reduction in hip fractures (RR = 0.64, 
95% CI: 0.39–0.90), a 43% reduction 
in non-vertebral fractures (RR = 0.57; 
95% CI: 0.42–0.71), and a 39% reduction 
in major osteoporotic fractures (RR = 0.61; 
95% CI: 0.48–0.74).11 Overall, the study found 
that patients who remained on denosumab 
for extended periods experienced greater 
reductions in fracture risk compared to those 
who remained on alendronate, with statistical 
differences observed as soon as 1 year 
after pharmacotherapy.
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Teriparatide vs Risedronate 

The VERO Study (2017) enrolled 
680 postmenopausal women with at least 
2 moderate or 1 severe vertebral fracture and a 
BMD T-Score ≤-1.5 in a 24-month double-blind 
randomized controlled trial. Participants were 
assigned in a 1:1 ratio to compare the effectiveness 
of teriparatide vs risedronate in patients with severe 
osteoporosis. By the end of the 24-month period, 
the use of teriparatide, compared to risedronate, 
resulted in a 56% reduction in new vertebral 
fractures (RR 0.44; 95% CI 0.29–0.68) as well as 
a lower cumulative incidence of clinical fractures 
(4.8% vs 9.8%, [HR 0.48; 95% CI 0.32–0.74],  
P = 0.0009).12 This demonstrated that teriparatide 
is associated with a significant reduction in the 
incidence of vertebral and clinical fractures 
compared to risedronate.

Romosozumab vs Alendronate

The ARCH Study (2017) enrolled 
4093 postmenopausal women with osteoporosis 
and a fragility fracture in a 24-month 
double-blinded randomized controlled trial, in 
a 1:1 ratio, to compare the effectiveness of a 
regimen initiating romosozumab (12 months) 
and transitioning to alendronate (12 months) 
vs treatment with alendronate alone 
(24 months). By the end of the 24-month 
period, the romosozumab-to-alendronate 
group, compared to the alendronate-alone 
group, showed a 48% lower risk of new 
vertebral fractures (6.2% [127 of 2046 patients] 
vs 11.9% [243 of 2047 patients], P<0.001) 
and a 27% lower risk of clinical fractures 
(non-vertebral and symptomatic vertebral 
fracture) (9.7% [198 of 2046 patients] vs 
13.0% [266 of 2047 patients], P<0.001).13 
During the first year of treatment, serious 
cardiovascular adverse events were observed 
more often with romosozumab compared 
to alendronate (2.5% [50 of 2040 patients] 
vs 1.9% [38 of 2014 patients]). Therefore, 
consideration should be given to the patient’s 
cardiovascular risk profile before considering this 
treatment. It is contraindicated in patients with a 
history of previous myocardial infarction or stroke.

What to Monitor in Patients 
with Osteoporosis

During each follow-up assessment, it is 
recommended to reassess the risk for fracture, 
patient adherence to pharmacotherapy, and 
whether treatment needs to be continued 
or modified. Ideally, BMD measurements 
should be repeated three years after initiating 
pharmacotherapy, but shorter intervals may be 
necessary for patients with secondary causes of 
osteoporosis, new fractures or clinical risk factors 
associated with rapid bone loss. Patients with 
rheumatic diseases are at an elevated risk for bone 
loss compared to the general population, so repeat 
BMD testing every 1–2 years may be considered 
for this group.

Pharmacotherapy should be re-evaluated, 
and consideration given to a drug holiday at 
5–6 years for patients taking oral bisphosphonates 
due to the risk of cumulative exposure and the 
development of atypical femoral fractures. If there 
is an inadequate response or if there are ongoing 
concerns for future fractures, extending or 
switching treatment modalities may be necessary, 
with guidance from a specialist in osteoporosis, 
if required. Patients with contraindications or 
potential intolerance to bisphosphonates should 
be considered for denosumab or anabolic therapy 
depending on their fracture risk. For those on 
denosumab, long-term uninterrupted therapy is 
recommended. The treatment duration for anabolic 
therapies (romosozumab and teriparatide) is 
1 year, after which the patient should transition to 
an antiresorptive agent (either bisphosphonates or 
denosumab) to maintain bone density gains.

Conclusion

Osteoporosis is a disease that clinicians 
should closely monitor, especially in those 
with autoimmune rheumatic diseases. Several 
treatment options exist for fracture prevention. 
However, it is essential to carefully evaluate 
the patient’s comorbidities, medications and 
risk profile to determine the appropriateness 
of the chosen pharmacotherapy based on the 
patient’s circumstances.



29Canadian Rheumatology Today  |  Vol. 1, Issue 2, Summer 2024

Osteoporosis in 2024: Frequency, Monitoring and Treatment

Correspondence

Arthur N. Lau, MD, FRCPC
Email: arthur.lau@medportal.ca

Financial Disclosures

Matthew Wong-Pack: None declared.
Arthur Lau: Honorarium/Speaker Bureau: AbbVie, 
Amgen, BMS, Celgene. Eli Lilly, Merck, Novartis, 
Janssen, Pfizer, Roche, Sanofi, UCB 
Clinical Trials: AbbVie, Amgen, Janssen, UCB

References
1.  Public Health Agency of Canada. Osteoporosis and 

related fractures in Canada: report from the Canadian 
Chronic Disease Surveillance System. Ottawa ; 2020. 

2.  Boyce BF, Xing L. Functions of RANKL/RANK/OPG 
in bone modelling and remodeling. Arch Biochem 
Biophys. 2008;473(2):139-46. 

3.  Rossini M, Gatti D, Adami S. Involvement of WNT/β-
catenin signaling in the treatment of osteoporosis. 
Calcif Tissue Int. 2013;93(2):121-32. 

4.  Yu X, Sun S, Zhang S, et al. A pooled analysis of the 
association between sarcopenia and osteoporosis. 
Medicine. 2022;101(46: e31692.

5.  Li G, Thabane L, Papaioannou A, et al. An overview 
of osteoporosis and frailty in the elderly. BMC 
Musculoskelet Disord. 2017;18(1):46.

6.  Kanis JA, Harvey NC, McCloskey E, et al. Algorithm for 
the management of patients at low, high and very 
high risk of osteoporotic fractures. Osteoporos Int. 
2020;31(1):1-12. 

7.  Camacho PM, Petak SM, Binkley N, et al. American 
Association of Clinical Endocrinologists/American 
College of Endocrinology Clinical Practice Guidelines 
for the Diagnosis and Treatment of Postmenopausal 
Osteoporosis 2020 Update. Endocr Pract. 2020 May 
1;26(5):564-70. 

8.  Shoback D, Rosen CJ, Black DM, et al. Pharmacological 
management of osteoporosis in postmenopausal 
women: an endocrine society guideline update. J Clin 
Endocrinol Metab. 2020 Mar 1;105(3):587-94. 

9.  Khan AA, Alrob HA, Ali DS, et al. Guideline No. 422g: 
Menopause and Osteoporosis. JOGC. 2022 May 
1;44(5):527-536.e5. 

10.  North American Menopause Society. Management 
of osteoporosis in postmenopausal women: the 
2021 position statement of The North American 
Menopause Society. Menopause. 2021;28(9):973-7. 

11.  Curtis J, Arora T, Liu T, et al. Comparative effectiveness 
of denosumab versus alendronate among 
postmenopausal women with osteoporosis in the U.S. 
Medicare program. In: ACR Convergence 2023. San 
Diego: American College of Rheumatology; 2023. 

12.  Kendler DL, Marin F, Zerbini CAF, et al. Effects of 
teriparatide and risedronate on new fractures in 
post-menopausal women with severe osteoporosis 
(VERO): a multicentre, double-blind, double-dummy, 
randomised controlled trial. The Lancet. 2018 Jan 
20;391(10117):230-40. 

13.  Saag KG, Petersen J, Brandi ML, et al. Romosozumab 
or alendronate for fracture prevention in women 
with osteoporosis. N Engl J Med. 2017 Sep 
11;377(15):1417-27. 



30 Vol. 1, Issue 2, Summer 2024  |  Canadian Rheumatology Today

About the Authors

Shadi Akhtari, MD, MSc
Dr. Akhtari is a staff cardiologist at Women’s College Hospital, Assistant Professor 
in the Department of Medicine, and a Clinician in Quality and Innovation, University 
of Toronto. She specializes in advanced cardiac imaging. Apart from clinical 
practice of general cardiology and multi-modality cardiac imaging, her other areas 
of interest are prevention, diagnosis, and management of coronary artery disease, 
particularly in those with underlying inflammatory disease. She runs the cardio-
rheumatology clinic at WCH, directed at improving quality of cardiac care offered 
to patients with rheumatic disease. 
Affiliations: Division of Cardiology, Women’s College Hospital, University of Toronto, Toronto,  
Ontario, Canada

Bindee Kuriya, MD, SM
Dr. Kuriya is an expert in rheumatoid arthritis, and her research primarily focuses 
on important co-morbidities such as cardiovascular disease. She is a member 
of the University of Toronto’s Cardio-Rheum Program, which is aimed at primary 
CVD prevention for patients living with inflammatory arthritis.
Affiliations: Division of Rheumatology, Sinai Health System, University of Toronto, Toronto,  
Ontario, Canada



31Canadian Rheumatology Today  |  Vol. 1, Issue 2, Summer 2024

doi.org/10.58931/crt.2024.1251

Screening and Management of 
Atherosclerotic Cardiovascular 
Disease in Inflammatory Arthritis: 
A Comprehensive Approach for  
the Rheumatologist
Shadi Akhtari, MD, MSc 
Bindee Kuriya, MD, SM

Section 1: The Scope of the Problem– 
Epidemiology, Mechanisms, 
and Gaps in Conventional 
Cardiovascular Disease Care

Rheumatoid arthritis (RA), psoriatic arthritis 
(PsA), and ankylosing spondylitis (AS) are the 
most common types of inflammatory arthritis 
(IA), affecting up to 5% of Canadians. The use of 
highly effective disease-modifying antirheumatic 
drugs (DMARDs), especially when administered 
early and aggressively, can effectively curb 
inflammation, safeguard against joint damage, 
and prevent disability. However, IA conditions are 
not confined to causing joint inflammation, and 
their systemic nature can extend to other organ 
systems, including the cardiovascular system. This 
involvement encompasses various cardiovascular 
diseases, including arrhythmias, valvular disease, 
pericarditis, myocarditis, and heart failure. Notably, 
epidemiological research reveals a 1.5- to 2-fold 
increased risk of incident atherosclerotic 
cardiovascular disease (ASCVD) events in 

those with IA when compared to the general 
population, and CVD-related death continues to 
be the primary cause of premature mortality in 
IA patients.1 

This heightened risk of ASCVD in IA stems 
from the pathophysiological mechanisms 
intertwining inflammation and vascular 
dysfunction. The inflammatory hypothesis 
of ASCVD underscores the role of chronic 
inflammation as a pivotal player in atherogenesis, 
promoting endothelial dysfunction, plaque 
formation, and eventually plaque rupture, 
leading to total arterial occlusion. Inflammatory 
cytokines, such as tumour necrosis factor-alpha 
(TNF-α) and interleukin-6 (IL-6), contribute 
to systemic inflammation and accelerate 
atherosclerosis progression.2 

Patients with poorly controlled IA, or those 
who have experienced a long disease duration 
with several episodes of active disease, are at a 
high risk for adverse CVD outcomes. In addition, 
factors such as male sex, older age, elevated 
inflammatory marker levels, and erosive disease 
are predictors of accelerated CVD.1 For RA 

Inflammatory arthritis (IA) is associated with an increased risk of atherosclerotic cardiovascular 
disease (ASCVD) and contributes to significant morbidity and mortality. Early identification and 
treatment of conventional cardiovascular disease (CVD) risk factors are pivotal in mitigating ASCVD 
risk among the IA population. Equally crucial is the proactive management of inflammatory disease, 
necessitating a thorough discussion of the risks and benefits, particularly regarding the use of 
some advanced therapeutic agents indicated for IA, which may carry an increased risk of CVD in 
high‑risk subgroups. 

This article reviews the current evidence for optimal CVD screening in IA. We underscore the 
importance of a holistic approach that incorporates conventional risk assessment tools, biomarkers, 
imaging techniques, and interdisciplinary cooperation.
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specifically, factors such as high titre rheumatoid 
factor or anti-citrullinated peptide antibody 
(ACPA) and the presence of extra-articular 
manifestations are also associated with a higher 
risk of ASCVD.3 Studies exploring the contribution 
of IA characteristics suggest that up to 30% of the 
ASCVD risk may be attributed to disease specific 
variables and may be modified with aggressive 
treatment of the underlying IA.4 However, this 
highlights the point that most of the ASCVD risk 
stems from non-IA factors. Traditional CVD risk 
factors, including hypertension, dyslipidemia, 
cigarette smoking, and diabetes have increased 
prevalence in patients with IA. Patients with PsA 
and AS are more frequently male and have a higher 
burden of metabolic syndrome than patients 
with RA.4 These same metabolic risk factors are 
frequently underdiagnosed and undertreated 
in individuals with IA, further exacerbating their 
cardiovascular vulnerability. A number of barriers 
to optimal screening and control of metabolic risk 
factors have been identified.5 Patients with IA 
often receive focused care primarily targeting their 
joint symptoms, leading to inadequate attention to 
their CVD risk factors. Additionally, symptoms of 
IA may overshadow other comorbidities, leading 
to an under-recognition and underestimation of 
their significance. Furthermore, rheumatology 
providers may lack comfort in determining the best 
screening modalities to use, and they may also 
lack the time and resources to serially screen IA 
patients for metabolic conditions. Rheumatologists 
may also not be equipped to medically manage 
these comorbidities or provide advice on lifestyle. 
Additionally, there is the issue of potentially 
encroaching on each other’s roles, and it remains 
uncertain whether this task should fall under the 
purview of the primary care physician, other health 
care providers, or the rheumatologist.6 Thus, the 
synergistic effect of systemic inflammation and 
suboptimal management of traditional risk factors 
increases the ASCVD risk, which emphasizes 
the importance of a comprehensive CVD risk 
assessment and management strategies in this 
high-risk population.

Section 2: Improving CVD Screening– 
Who? When? and How? 

Several publications support enhanced 
CVD screening in patients with IA. First, they 
recognize that IA represents an above average 
at-risk population, with some suggesting that IA be 
considered a CVD risk-equivalent akin to diabetes.7 
Second, the majority of guidelines support that 
the rheumatologist (despite some of the barriers 
cited above) has a central role in the evaluation of 
CVD risk. 

One of the earliest recommendations 
came from the European League Against 
Rheumatism (EULAR). In 2009, EULAR formulated 
10 recommendations for CVD risk management 
in patients with chronic inflammatory rheumatic 
diseases.8 This guideline recommends a risk 
assessment for CVD in all patients with systemic 
autoimmune rheumatic diseases, including IA, at 
least once every 5 years, and reconsideration after 
major changes to their DMARD therapy.8 If the 
patient is found to be at low risk after the initial 
screening, then a 5-year routine risk assessment 
is reasonable, unless there is a significant change 
in clinical status. If the initial screening puts the 
patient in a low-intermediate or intermediate risk 
category, then an earlier reassessment of risk 
may be considered. For those patients who are 
found to be at a high CVD risk based on the initial 
evaluation, institution of specific treatments to 
lower the ASCVD risk such as statin therapy or 
antihypertensive therapy would be indicated, 
along with follow up as needed to ensure targets 
of therapy have been reached.8  

 However, accurate ASCVD risk stratification 
in patients with IA can be challenging. The 
commonly used ASCVD risk calculators such as 
the Framingham Risk Score (FRS) including a 
Canadian calculator, the Systematic Coronary 
Risk Evaluation (SCORE), and the American 
College of Cardiology/American Heart Association 
(ACC/AHA) ASCVD Risk Calculator provide a 
snapshot assessment incorporating various 
traditional risk factors including age, sex, smoking 
status, blood pressure, lipid profile, and diabetes.9 
The benefits of these tools include familiarity, 
as many healthcare providers (particularly 
primary care) have these tools integrated into 
their electronic medical records. In addition, 

https://ccs.ca/frs/
https://www.mdcalc.com/calc/10499/systematic-coronary-risk-evaluation-score2
https://tools.acc.org/ascvd-risk-estimator-plus/#!/calculate/estimate/
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they involve simple calculations based on readily 
available patient data. These tools also provide 
a systematic method to stratify patients into 
different risk categories (low, moderate, and high), 
to aid in guiding treatment decisions for primary 
prevention interventions. However, when these 
tools are applied to IA, they may not accurately 
reflect the cumulative exposure to dynamic risk 
factors in patients with a chronic, remitting and 
relapsing condition, and most do not account for 
systemic inflammation or incorporate inflammatory 
markers. Furthermore, most of these tools have 
not been validated in populations with IA, which 
can lead to inaccurate risk estimations. Lastly, 
traditional risk assessment tools do not account 
for risk factors that behave paradoxically in the 
presence of inflammation. For example, lipid levels 
may appear falsely favourable in the inflammatory 
milieu but start rising with better control of the 
underlying inflammation, known as the so-called 
‘lipid paradox’. These lipid levels are best assessed 
when inflammation is well controlled.10    

Efforts to include non-traditional risk factors, 
disease-specific parameters, multipliers, and 
biomarkers have not yet been as successful at 
improving risk estimates in this population.9 In 
the absence of validated disease-specific risk 
estimators, most societies continue to recommend 
the use of national guidelines for CVD risk 
estimation. The 2017 EULAR update recommended 
using a multiplication factor of 1.5 for all patients 
with RA, which is based on a consensus opinion.8 
This is in contrast to the 2009 EULAR guidelines 
that had recommended a multiplication factor 
of 1.5 for patients with RA who met specific 
criteria, which included a longer disease duration 
>10 years, rheumatoid factor (RF)/ACPA positivity, 
and the presence of extra-articular manifestations. 
This recommendation was based on the 
concern that using the selective approach would 
underestimate the risk.8,11   

Despite these recommendations, multiple 
studies have demonstrated that using the general 
risk predictors often results in an underestimate 
and at times an overestimate of cardiovascular risk 
in IA, and that applying the multiplication factor 
does not significantly improve risk prediction.9,12,13 
Newer approaches that incorporate non-invasive 
imaging of subclinical atherosclerosis such 
as coronary artery calcium (CAC) scoring 
show promise for a more accurate ASCVD risk 
stratification in individuals in whom the ASCVD risk 
level remains unclear.14 The presence of coronary 
calcifications on cardiac CT scans is a strong 

predictor of ASCVD risk. Further, increases in CAC 
scores are directly proportional to increases in the 
risk of ASCVD. Generally, a CAC score >100 is an 
indication for intensive CV risk reduction. The use 
of other biomarkers, including the evaluation of 
Lipoprotein(a) [Lp(a)], an LDL-like atherogenic lipid 
molecule shown to be causally related to ASCVD, 
can be helpful in further stratifying patients into 
appropriate risk categories.14 

There are currently no specific Canadian 
guidelines for CVD screening in IA. Nevertheless, 
a set of CVD quality indicators tailored for RA 
was developed by Barber et al. in collaboration 
with rheumatologists, cardiologists, and 
patient representatives.15 These include 
communicating the above-average risk for CVD 
in IA to primary care providers, conducting 
regular CVD risk assessments in the same 
patient over time, addressing modifiable risk 
factors such as smoking, obesity, hypertension, 
diabetes, and dyslipidemia, and promoting 
healthy lifestyle recommendations (Table 1).15 
Notably, the guidelines also underscore the 
importance of minimizing corticosteroid and 
non-steroidal anti-inflammatory drug (NSAID) 
use, a consideration not typically addressed in 
conventional CVD primary prevention guidelines. 
A follow-up study that evaluated the ease of 
applying these quality indicators in clinical 
practice found several gaps in CVD care. The 
quality indicators that focused on screening 
for risk factors or formal CVD risk estimation 
showed a poor performance, but documentation 
for the intent to taper steroids/NSAIDs was 
universally high among rheumatologists.16 As 
expected, rheumatologists may feel more at 
ease managing IA, but may be less inclined to 
address or take action on conventional CVD risk 
factors. These findings highlight the necessity for 
quality improvement initiatives to close this gap, 
including enhanced coordination of care among 
rheumatology, primary care, and cardiology. 
Each specialty possesses unique expertise, 
and collaborative efforts are essential to ensure 
comprehensive and effective management.

Section 3: Management of Traditional 
CVD Risk Factors–What Rheumatologists 
Can Learn About Treatment Targets 

The importance of a heart healthy lifestyle 
including total smoking cessation, adherence to 
a heart-healthy diet, weight management, and 
regular physical activity should be emphasized to 
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all patients. Providing a recommendation for total 
smoking cessation at every visit, and a referral to 
smoking cessation programs for individuals who 
feel ready to quit smoking should be considered 
at each clinical encounter. Adherence to a diet 
rich in vegetables, fruits, legumes, nuts, whole 
grains, and fish along with reduced amounts of 
dietary cholesterol, particularly saturated and 
trans fats, refined carbohydrates, and sodium 
is recommended to reduce ASCVD risk. The 
Mediterranean diet can improve both CV risks 
(cholesterol, blood pressure) and can also slightly 
improve inflammatory arthritis so it can be 
suggested to patients with IA and CVD risk factors. 

Patients should engage in at least 
150 minutes per week of moderate-intensity 
exercise, or 75 minutes per week of 
vigorous-intensity aerobic physical activity to 
reduce ASCVD risk.17 Achieving these physical 
activity targets can be particularly challenging for 
individuals with IA due to joint limitations; thus, 
activities such as swimming or other water-based 
sports, which are generally easier on the joints, 
should be considered.  

The current EULAR recommendation for 
the management of individual CVD risk factors 
in IA, including hypertension and dyslipidemia, 
is to follow the recommendations set for the 
general population. For patients with dyslipidemia 
who are at a high ASCVD risk, the typical 
recommendation is to reduce LDL-cholesterol to 
<2.0 mmol/L in the primary prevention setting 
and to <1.8 mmol/L in the secondary prevention 
setting, with the use of optimal dosing of statins 
as first-line therapy (especially rosuvastatin 
or atorvastatin), and additional lipid lowering 
therapies as needed, such as ezetimibe or 
proprotein convertase subtilisin/kexin type 9 
(PCSK-9) inhibitors.18 The specific targets of 
therapy for hypertension vary somewhat between 
different sets of guidelines set for the general 
population, however, in general, a target blood 
pressure of 130/80 mmHg is recommended for 
individuals at a high ASCVD risk. This target 
is usually achieved with the use of angiotensin 
converting enzyme inhibitors/angiotensin receptor 
blockers, calcium channel blockers, or diuretics 
as typical first-line agents. Individuals who have 
diabetes as an additional risk factor should 
undergo careful evaluation with their primary care 
physician or endocrinologist to achieve the best 
possible glycemic control to prevent microvascular 
and macrovascular complications.   

Section 4: The Role of  
DMARDs/Biologics in ASCVD 
Risk Reduction

DMARDs and biologics offer potential 
benefits beyond the joints and have been shown to 
lower ASCVD risk. However, achieving aggressive 
control of inflammation is imperative to unlock 
these cardioprotective effects. There is substantial 
evidence supporting the cardioprotective 
properties of methotrexate and TNF inhibitors 
(TNFi), which have been associated with a 
reduced risk of myocardial infarction, stroke, and 
heart failure (HF) development among patients 
with IA.19 Methotrexate and cytokine inhibitors 
have made headlines for their ability to lower 
the CVD risk, possibly even in non-rheumatic 
populations (for biologics such as IL-1i), by 
targeting the pivotal role that inflammation plays in 
CVD development.20 

In contrast, the use of NSAIDs can 
have undesirable CVD effects, including 
hypertension, myocardial infarction, stroke, and 
HF. Glucocorticoid use is similarly associated 
with a variety of adverse CVD effects including 
hypertension, fluid retention, premature 
atherosclerosis, myocardial infarction, arrhythmias, 
and HF. NSAIDs and glucocorticoids should be 
prescribed with extreme caution, especially 
for those with known CVD or multiple CVD risk 
factors. All guidelines, irrespective of patient age, 
recommend limiting the dose and duration to 
prevent CVD events and the multiple other adverse 
effects associated with these medications.8,15,21 

Furthermore, while certain biologics such 
as tocilizumab may lead to anticipated increases 
in lipid levels due to their mechanism of action, 
the interplay between lipids and inflammation in 
this scenario is intricate. During active disease 
states, lipid levels paradoxically tend to be low. 
Although lipid levels may rise as disease control 
improves, not all of this increase is driven by 
highly atherogenic particles. Indeed, biologics may 
have a favourable impact on “good cholesterol” 
by enhancing the structure and function of 
high-density lipoprotein (HDL), while concurrently 
reducing the levels of other “bad” CVD 
biomarkers such as serum amyloid A and Lp(a).22 
Consequently, the timing of lipid assessment 
becomes critical, and is typically performed at 
baseline and then approximately 12 weeks after 
treatment initiation, or upon reaching a state of 
low disease activity. Should lipid levels remain 
elevated or concerning despite adequate disease 

https://www.heart.org/en/healthy-living/healthy-eating/eat-smart/nutrition-basics/mediterranean-diet
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control, adherence to national guidelines for 
dyslipidemia management is recommended 
over withholding potentially effective biologic 
therapy.18 Moreover, newer lipoprotein markers 
(Lp(a), Apolipoprotein B), are less susceptible to 
inflammation-induced fluctuations, and offer a 
more dependable means of CVD risk assessment 
in patients undergoing biologic treatment. 
However, interpretation and treatment based on 
these parameters likely warrants collaboration 
with a cardiologist or another experienced health 
care provider. Additionally, a head-to-head CVD 
outcomes trial in active RA patients failing MTX 
demonstrated that CV events were not different 
between etanercept (a TNFi) and tocilizumab.23

The ORAL Surveillance study sparked 
significant controversy regarding the safety 
of Janus kinase inhibitors (JAKi). The study 
observed an increased number of major adverse 
CVD events (MACE) and malignancies in 
JAKi-treated patients compared to TNFi-treated 
patients over the age of 50 years with at least 
one CVD risk factor.24 This finding substantially 
changed many rheumatology practices and 
prescribing patterns due to the implementation of 
warnings on all JAKi, and concerns of a potential 
“class effect”, despite the study being conducted 
only on tofacitinib. 

A number of post-hoc analyses of the ORAL 
Surveillance study indicate an elevated MACE risk 
in RA patients with prior CVD events or multiple 
risk factors, which include males, older age 
(>65 years), and current smokers.25,26 In contrast, 
trials of baricitinib and upadacitinib have not 
shown a distinctly increased risk of MACE at the 
doses approved for RA treatment, compared to 
TNFi or placebo.26 Real-world data suggests that 
this overall risk remains generally low, however, 
there are trends toward higher CVD event rates in 
patients who are similar to those included in the 
ORAL Surveillance study.  

Overall, the risks from JAKi treatment are 
clearly influenced by the baseline CVD risk, 
and documentation of this risk can aid clinical 
decision making and counselling. This risk is also 
influenced by multiple factors, which include the 
following: the specific indication for using the JAK 
(disease severity, extra-articular manifestations), 
other known comorbidities, previous response to 
therapy, the availability of alternative treatments, 
the type and dose of the JAKi chosen, and other 
risk-benefit considerations, including the ability to 
minimize the use of NSAIDs and corticosteroids.25 
When faced with limited treatment options, 

prioritizing effective inflammation control should 
be paramount, even in the face of potential risks 
associated with JAKi therapy. To address this 
challenge, we recommend implementing regular 
and focused screening when considering any 
IA treatment changes. Additionally, for high-risk 
patients, a proactive referral to a cardiologist for 
a comprehensive evaluation and management can 
ensure optimal CVD care alongside IA treatment 
strategies. Thus, personalized assessment 
and monitoring are crucial to optimize 
treatment outcomes while minimizing potential 
adverse effects with JAKi or any advanced 
therapeutic (Table 1). 

Section 5: Interdisciplinary Collaboration: 
The Emergence of Cardio-Rheumatology

The emerging discipline of 
‘Cardio-Rheumatology’ represents a collaborative 
multidisciplinary approach to addressing the 
complexities involved in the cardiovascular care 
of patients with underlying systemic inflammatory 
disease. Despite the high degree of awareness 
about this elevated risk among rheumatologists, 
a high percentage of patients with IA remain 
underdiagnosed and undertreated with regards to 
CVD risk factors, and a lack of care coordination 
has been identified by rheumatologists and 
primary care providers as a large barrier to 
optimized CVD risk management.27 As such, a 
dedicated cardiac assessment of these patients 
with the use of advanced biomarkers and 
imaging modalities, including CAC scoring, can 
help with the early identification and treatment 
of CVD and associated risk factors. Knowledge 
about the effect of medications, including 
anti-inflammatory therapies, corticosteroids, 
and DMARDs, on the cardiovascular system 
is crucial. Cardiologists in these clinics review 
this aspect very carefully to ensure optimal 
patient care. For example, considering the CVD 
safety signals brought forward by the ORAL 
Surveillance trial, a more careful ASCVD risk 
stratification might be required for a subset of 
patients being considered for targeted synthetic 
disease-modifying antirheumatic drug (tsDMARD) 
therapy. This can inform risk/benefit discussions 
and potentially lead to more aggressive risk 
management approaches in those who require 
the use of such medications. A number of other 
benefits of coordinated care have been identified, 
including the importance of patient education 
and advancing research opportunities to include 
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CVD risk assessment with emphasis on 
disease specific attributes and role of 
inflammation in risk prediction

Multimodality cardiac imaging to help with 
diagnosis, prognostication and monitoring

Knowledge of anti-inflammatories, 
corticosteroids, csDMARDs, bDMARDs and 
JAKi on short- and long-term CVD risk

Patient awareness and education including 
lifestyle strategies to lower CVD risk

Prescribing and monitoring of primary and 
secondary cardioprotective therapies

Building the community and bridges between 
cardiology, rheumatology and primary care

Advocating for IA patients to be considered for 
clinical trials of CVD therapies and management

Figure 1. How cardio-rheumatology models of care can improve overall CVD risk stratification and management in IA; 
adapted from Weber et al.29 

this underrepresented population in clinical 
trials (Figure 1). 

To date, a number of cardio-rheumatology 
clinics have emerged in Europe and North 
America. To our knowledge, the University of 
Toronto hosts the first and largest such program 
in Canada. Established in 2017, the program aims 
to improve primary CVD prevention for patients 
with IA. Close to 700 patients have undergone 
screening at this program which involves nurses, 
rheumatologists, cardiologists, and radiologists. 
Using newer lipoprotein parameters and coronary 
CT scans, we have significantly enhanced the risk 

assessment in most patients. Notably, nearly half 
of asymptomatic IA patients have been identified 
as eligible for statin/lipid-lowering therapies 
according to Canadian dyslipidemia guidelines.28 
Moreover, this initiative boasts strong patient 
acceptance and relies on readily accessible tests 
and procedures that cardiologists can request 
and act upon. We view this as a scalable model 
that can be replicated in other centres and 
community hospitals and may help close the 
previously identified care gaps. 
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Conclusion

Patients with IA are at an increased risk of 
cardiovascular morbidity and mortality. Effective 
control of inflammation, careful cardiovascular 
screening, and aggressive management of 
cardiovascular risk factors are key in reducing 
this risk. A practical approach to helping assess 
and treat CVD risk factors in patients with IA is 
to document the risks and facilitate investigation 
and management by routinely adding the 
increased CV risk in your notes to the primary 
care physician and to treat the targets at least 
using a risk calculator and even considering 
the risks similar to type II diabetics and using 
established targets for HTN, hyperlipidemia and 
type 2 diabetes mellitus.

Cardio-Rheumatology, a multidisciplinary 
collaboration between rheumatologists and 
cardiologists, is crucial for the design and 
delivery of an integrated care plan that considers 
the intricacies involved in providing care to this 
complex patient population. Such collaborations 
can also help combine research efforts 
between the two disciplines and help fill current 
knowledge gaps and improve the quality of 
cardiovascular care offered to all patients living 
with rheumatic diseases. 
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Axial Spondyloarthritis Treatment 
Recommendations in 2024:   
Where Are We Now?
Sherry Rohekar, BSc, MD, FRCPC, MSc (Clin. Epi)

Introduction

As 2024 continues to evolve, so do treatment 
recommendations for the management of 
spondyloarthritis (SpA), including ankylosing 
spondylitis (AS) and non-radiographic axial 
spondyloarthritis (nr-axSpA). From a Canadian 
perspective, we eagerly await the publication of 
the Canadian Rheumatology Association  
(CRA)/Spondyloarthritis Research Consortium 
of Canada (SPARCC) Living Treatment 
Recommendations for the Management of Axial 
Spondyloarthritis (axSpA), currently in press.  Until 
these recommendations for axSpA treatment 
with a Canadian perspective arrive  – where are 
we now?

Current AxSpA  
Treatment Recommendations

There are two major treatment 
recommendations (or guidelines) for axSpA 
currently in use. The first is the 2019 Update of the 

American College of Rheumatology  
(ACR)/Spondylitis Association of America (SAA)/
Spondyloarthritis Research and Treatment 
Network (SPARTAN) Recommendations for the 
Treatment of AS and nr-axSpA.1 The second 
is the 2022 update from the Assessment 
of Spondyloarthritis International Society 
(ASAS)-European Alliance of Associations for 
Rheumatology (EULAR) Recommendations for the 
Management of Axial Spondyloarthritis.2

In comparing the ACR and EULAR guidelines, 
there are some notable similarities and differences.

• Disease definition: The ACR guidelines divide 
SpA into distinct categories of AS and nr-axSpA, 
whereas the EULAR guidelines treats AS 
and nr-axSpA as part of the same disease 
spectrum, axSpA.1,2

• Non-pharmacologic interventions: both 
guidelines recommend regular exercise, patient 
education, and physiotherapy for maintenance 
of patient function and quality of life.1,2
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• First-line pharmacologic therapy:  both 
guidelines recommend the use of non-steroidal 
anti-inflammatory drugs (NSAIDs) as first-line 
therapy for the management of pain and 
inflammation in axSpA.1,2

• Biologic therapies: tumour necrosis factor 
inhibitors (TNFi) and interleukin (IL)-17 
inhibitors (IL-17i) are recommended for NSAID 
non-responders.1,2 In both guidelines, the use 
of these biologics is based on disease severity 
and patient-specific factors.1,2 However, in 
the ACR guidelines, there is a conditional 
recommendation for the use of TNFi over IL-17i 
in adults with active AS.1 The EULAR guidelines 
recommend considering the following for 
patients with continued high disease activity 
despite conventional treatment, TNFi, IL-17i, or 
JAK inhibitors (JAKi), with the current practice 
being to start either a TNFi or an IL-17i.2  The 
rationale for this recommendation was the lack 
of safety data for JAKi at the time.2

• Biosimilars: the ACR guidelines strongly 
recommend against a mandated switch to a 
biosimilar TNFi in patients with stable AS.1 In 
contrast, the EULAR recommendations do not 
directly address this issue, but state that “when 
a choice needs to be made between two drugs 
with comparable efficacy and safety, then the 
one with the lowest cost is preferable”, noting 
that the rheumatologist should keep in mind the 
high cost of biologics to society.2

• Biologic tapering: The ACR conditionally 
recommends against tapering biologics in 
those with stable AS or nr-axSpA.1 On the other 
hand, EULAR suggests that if a patient is in 
sustained remission, tapering of a biological 
disease-modifying anti-rheumatic drug 
(bDMARD) may be considered.2 

• Disease Monitoring: The ACR guidelines 
conditionally recommend the regular interval 
use of a validated AS disease measure, but 
also conditionally recommend against a 
treat-to-target strategy of using a specific 
Ankylosing Spondylitis Disease Activity Score 
(ASDAS) over the physician’s assessment.1  
Conversely, the EULAR guidelines emphasize 
the use of the ASDAS as the most appropriate 
tool for measuring disease activity, although 
the guidelines also acknowledged issues 

with the current knowledge around adopting 
a treat-to-target strategy.2 Change in the 
ASDAS score was used as a measure of 
response to therapy in the EULAR guidelines’ 
treatment algorithm.2

• Extramusculoskeletal manifestations (EMMs):  
Both guidelines recommend preferential use of 
a monoclonal TNFi for those with inflammatory 
bowel disease or recurrent uveitis, and the 
EULAR recommendations take a step further to 
suggest an IL-17i may be preferred in those with 
significant psoriasis.1,2

• Re-evaluating the diagnosis: The EULAR 
guidelines note that the “absence of response 
to treatment should prompt re-evaluation of the 
diagnosis and consideration of the presence 
of comorbidities”.2 They highlight the dangers 
of cycling through immunosuppressants, 
and the risk of overtreatment, particularly 
if the patient has comorbidities such as 
fibromyalgia, depression, or osteoarthritis that 
may be confounding their clinical picture.2  
They note that the increased awareness of 
axSpA and the rheumatologists’ eagerness to 
decrease diagnostic delay may be leading to 
over treatment.2

• Use of imaging: The ACR guidelines 
conditionally recommend obtaining a spinal 
or pelvis MRI to assess disease activity in 
adults with AS or nr-axSpA who have an 
unclear disease activity status.1 In the EULAR 
guidelines, when to re-image is included as part 
of their research agenda.2

• Methodology: The ACR guidelines use the 
Grading of Recommendations, Assessment, 
Development, and Evaluation (GRADE) 
methodology.3 This is a stringent process in 
which systematic literature reviews (SLRs) 
are conducted to answer questions using a 
framework that includes a predetermined 
clinical population, intervention, comparator, 
and outcomes, termed PICO. In comparison, 
the EULAR guidelines derive their levels of 
evidence and recommendation grades from 
SLRs, following the standards set by the Oxford 
Centre for Evidence Based Medicine.4 Most 
treatment recommendations tend to use the 
more stringent GRADE approach.
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Implementing Treatment 
Recommendations in AxSpA

Treatment recommendations are invaluable 
tools for clinical practice in that they help clinicians 
make evidence-based decisions when choosing 
care for their patients. However, whether these 
recommendations are used in daily practice 
remains unclear. A recent survey of axSpA 
treatment recommendations and disease activity 
monitoring in clinical practice found that though 
there was general awareness of the importance 
of disease monitoring as per guidelines, it was 
rarely implemented.5 The same study showed that 
UpToDate ranked higher than the ACR or EULAR 
guidelines as a source for knowledge regarding 
the management of patients with axSpA.5 What 
are the barriers that may be preventing the 
implementation of treatment recommendations in 
daily clinical practice?

• Rigidity: Clinicians see patients that are unique 
individuals who do not neatly fit into flowcharts 
and tables. This leads to the sense that 
guidelines are too restricting, and therefore not 
applicable to real-world practice.

• Overemphasis on guidelines: This is 
why I prefer to call them “treatment 
recommendations” – guidelines may seem like 
a prescriptive set of rules from the “experts” 
rather than from those who are faced with 
making day-to-day decisions. Clinicians 
must be allowed to tailor patient care to their 
own judgment.

• Accessibility and implementation: Guidelines 
often include recommendations that would 
happen in the ideal world but may be difficult 
to access in real life. For example, having 
axSpA patients with undetermined disease 
activity undergo reimaging with MRI is a 
recommendation that might be very difficult 
to achieve in a timely manner in some parts 
of Canada.

• Quality of evidence: While some of the 
recommendations are based on robust clinical 
trials, others are of low quality and largely 
grounded on expert opinion or consensus.

• Keeping pace with new evidence: Traditional 
guidelines, such as the ACR and EULAR 
guidelines discussed above, are almost 
immediately out of date upon publication.
Research in axSpA is fast-paced and new 
modalities of treatment are emerging quickly.  
This leads to a lag between the guidelines and 
the reality of treating patients.

Living Guidelines in AxSpA

To address the issue of keeping pace with 
new evidence, treatment recommendations 
are increasingly moving to a “living guideline” 
model. The impending CRA/SPARCC Treatment 
Recommendations for AxSpA will be living 
guidelines. The ACR is also in the process 
of updating their guidelines to a living 
guidelines model.

What are living guidelines? In comparison 
to traditional guidelines, where several years 
pass between updates, living guidelines allow 
for individual recommendations to be either 
updated or added on an as needed basis.6 This 
creates a set of guidelines that is perpetually 
relevant and current. In order to establish the 
living guidelines, a living systematic review is also 
simultaneously generated.7 Supplemental journal 
articles or announcements may be published 
periodically with major modifications to the 
treatment recommendations to aid in knowledge 
dissemination. The living guideline model has 
already been successfully implemented for other 
CRA guidelines, such as rheumatoid arthritis, 
available here.8 The living guidelines will be housed 
online for ease of access, and clinicians will be 
able to easily select their clinical question without 
having to read through an entire paper.

https://app.magicapp.org/#/guideline/7413
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Determine AS Activity

1st Line Therapy

2nd Line Therapy

3rd Line Therapy

Active AS (axial disease)

Active AS despite NSAIDs

Active AS on TNFi

Active AS despite TNFi 
(1º non-responder)

Against biosimilar of 
1st TNFi 

Against non-TNFi/non-SEC/IXE  
or adding SSZ, MTX 

SEC/IXE  (over TOF)

TOF 

Active AS despite TNFi 
(2º non-responder)

Alternative TNFi 

Against biosimilar of 
1st TNFi 

Against non-TNFi/non-SEC/IXE  
or adding SSZ, MTX 

Against co-treatment 
with low-dose MTX 

Determine additional 
disease manifestations

Peripheral-predominant 
arthritis despite NSAIDs

AS + Recurrent uveitis 
or AS + IBD

AS with unclear activity 
while on biologic

Spinal or Pelvis MRI 

TNFi monoclonal antibodies 
over other biologics 

Isolated sacroiliitis or 
enthesitis despite NSAIDs

Avoid Achilles, patellar, 
and quadriceps entheses 
GC injections 

Local GC 
Local GC if ≤2 joints 
SSZ SSzZ over MTX 

Against LEF, APR, THL, 
and PAM 

Isolated sacroiliitis 
or enthesitis

NSAIDs 
NSAIDs 

TNFi 

Physical Therapy 

Continuous   
No preferred NSAID 

Over TOF, SEC/IXE 

No preferred TNFi, except 
for AS + IBD or uveitis 

Active over passive  
Land-based over aquatic 

Against systemic 
glucocorticoids 

Stable AS: 
Consult full guidelines

LEGEND

Strongly recommend
Conditionally recommend
Conditionally recommend against
Strongly recommend against

Figure 1. 2019 Update of the ACR/SAA/SPARTAN Recommendations for the Treatment of Ankylosing Spondylitis and 
Nonradiographic Axial Spondyloarthritis. Summary of the main recommendations for treating patients with active 
ankylosing spondylitis; adapted from Ward, MM et al., 2019. 

Abbreviations: AS: ankylosing spondylitis, NSAIDs: nonsteroidal antiinflammatory drugs, GC: glucocorticoid, 
SSZ: sulfasalazine, MTX: methotrexate, LEF: leflunomide, APR: apremilast, THL: thalidomide, PAM: pamidronate, 
TNFi: tumor necrosis factor inhibitor, TOF: tofacitinib, SEC: secukinumab, IXE: ixekizumab, IBD: inflammatory bowel 
disease, csARD: conventional synthetic antirheumatic drugs, ESR: erythrocyte sedimentation rate, CRP: C-reactive 
protein level, ASDAS: Ankylosing Spondylitis Disease Activity Score, MRI: magnetic resonance imaging, PICO: population, 
intervention, comparison, and outcomes.
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(TNFi or IL-17i^1) or JAKi^2 
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after at least 
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bDMARD tapering

History of recurrent uveitis 
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Ab TNF^4 preferred; significant 
psoriasis: IL-17i^1 preferred

Start NSAID and titrate 
up to the maximum

 tolerated dose

Sufficient response 
at 2-4 weeks?
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Continue

Physiotherapy
Education

Regular exercise
Stop smoking

Figure 2. Algorithm based on the ASAS-EULAR recommendations for the management of axial spondyloarthritis (axSpA); 
adapted from Ramiro, S et al, 2023.

Abbreviations: Ab: antibody, ASAS: Assessment of Spondylo Arthritis international Society, ASDAS: Ankylosing Spondylitis 
Disease Activity Score, bDMARD: biological disease-modifying antirheumatic drug, IBD: inflammatory bowel disease, IL-17i: 
interleukin-17 inhibitors, JAKi: Janus kinase inhibitors; NSAID: non-steroidal anti-inflammatory drug, TNFi: tumour necrosis 
factor inhibitors.
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Conclusion

As we progress through 2024, we can reflect 
on our current position to envision where we 
are going. Treatment recommendations for the 
management of axSpA will continue to be highly 
useful for several reasons. They will allow for 
standardization of care and an evidence-based 
approach to diagnosis, treatment, and monitoring, 
ensuring that clinicians are making the best 
therapeutic decisions for their patients. Hopefully, 
this in turn leads to improved patient outcomes, 
such as better disease control, reduced disease 
progression, and improved quality of life.  
Treatment recommendations also lend guidance 
on the management of comorbidities and 
non-pharmacologic management for our patients.  
Finally, they allow us to identify a research 
agenda by identifying gaps in our knowledge and 
highlighting areas for further investigation.
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