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M:F = 1:1
HLA-B27 60%

less functional impairment

M:F = 2-3:1
HLA-B27 80-90%

longer disease duration



non-radiographic radiographic (AS)   
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non-radiographic axial SpA is a 
“sub-optimal” category for clinical practice 



FDA vs. EMA drug label - what’s the impact?

FDA EMA



The future of diagnostic coding: axSpA

ICD10-CM (2016)

ankylosing spondylitis M45.0 - M45.9

spinal enthesopathy M46.0

sacroiliitis, not elsewhere 
classified M46.1

non-radiographic axial 
spondyloarthritis (10/20)

M46.8

unspecified inflammatory 
spondylopathy

M46.9

ICD9-CM (1979)

ankylosing spondylitis 720

spinal enthesopathy 720.1

sacroiliitis, not elsewhere 
classified 720.2

other inflammatory 
spondyloathy

720.89

unspecified inflammatory 
spondylopathy

720.9

ICD11

axial spondyloarthritis FA92.0

inflammatory 
spondyloarthritis
spinal enthesitis

FA92.00

sacroiliitis, not elsewhere 
classified F92.01

other specified axial 
spondyloarthritis

FA92.0Y

axial spondyloarthritis, 
unspecified (incl AS) FA92.0Z



2009 ASAS classification criteria for axial SpA
(in patients with back pain ≧3 months and age at onset <45 years)

Sacroiliitis on imaging
plus

≧1 SpA feature
or

HLA-B27
plus

≧2 other SpA features

Sacroiliitis on imaging
• active (acute) inflammation on MRI 

highly suggestive of sacroiliitis 
associated with SpA
OR

• definite radiographic sacroiliitis 
according to mNY criteria

sensitivity 82.9%, specificity 84.4% (overall)
sensitivity 66.2%, specificity 97.3% (imaging arm)

• inflammatory back pain
• arthritis
• enthesis (heel)
• uveitis
• dactylitis
• psoriasis
• Crohn’s disease/ulcerative colitis
• good response to NSAIDs
• family history for SpA
• HLA-B27
• elevated CRP

Rudwaleit Ann Rheum Dis 2009; 68:777-83



Diagnosing axial SpA: not a simple YES or NO

Poddubbnyy Rheumatology 2021



update on 2016 recommendations, 86 recommendations
ACR-endorsed GRADE methodology for guideline development



Treatment of axSpA/AS - the basics

• No difference between nr-axSpA and AS

• NSAIDs are first-line drugs
- no preference for specific NSAID
- continuous preferred over on demand in active disease
- advance therapy if insufficient response to ≧2 NSAIDs at full dose over 1 month
(or intolerance)

• Physical therapy

• no role for conventional DMARDs,
no systemic corticosteroids, but consider local injections



Treatment of axSpA/AS - the basics

• TNF and IL-17A inhibitors
- current recommendations favor TNFi as first biologic
- similar efficacy in clinical trials, no head-to-head studies

• Consider extra spinal disease manifestations
- IBD: anti-TNF antibody 
- frequent, severe uveitis: anti-TNF antibody
- severe psoriasis: IL-17A inhibitor

• Common IL-17A inhibitor adverse events: URTI, mucocutaneous candidiasis

• Monitor disease activity (ASDAI, ASDAS, RAPID3, CRP/ESR)
- assess response 3 months after initiation/change of biologic
- switch NSAID to on-demand if good response
- primary vs. secondary biologic failure



Garrett J Rheumatol 1994; 21:2286-91

BASDAI = Bath AS Disease Activity Index

1. How would you describe the overall level of fatigue/tiredness you have experienced? 
fatigue

2. How would you describe the overall level of AS neck, back or hip pain you have had? 
back pain

3. How would you describe the overall level of pain/swelling in joints other than neck, back, hips 
you have had? peripheral arthritis

4. How would you describe the overall level of discomfort you have had from any areas tender to 
touch or pressure? enthesitis

5. How would you describe the overall level of morning stiffness you have had from the time you wake 
up? severity of morning stiffness

6. How long does your morning stiffness last from the time you wake up? 
(0-2 hours) duration of morning stiffness

6 questions (visual analog or numerical rating scale)
range 0-10
BASDAI ≧4 indicates active disease



Lukas Ann Rheum Dis 2009; 68:18-24, Machado Ann Rheum Dis 2011; 70:47-53, Machado Arthritis Rheum 2015; 67:408-13

ASDAS = AS Disease Activity Score
• Parameters

- back pain [0-10] (BASDAI Q2)
- duration of morning stiffness [0-10] (BASDAI Q6)
- patient global assessment [0-10]
- peripheral joint pain/swelling [0-10] (BASDAI Q3)
- CRP [mg/l] or ESR [mm/h]

• ASDAS-CRP
0.12 x back pain + 0.06 x duration of morning stiffness + 0.11 x patient global 
+ 0.07 x peripheral joint pain/swelling + 0.58 x Ln(CRP+1)
(if CRP < 2 mg/l → use 2 for calculation)

• Current disease activity
inactive, low ≧1.3, high ≧2.1, very high ≧3.5

• Change in disease activity
clinically important ≧1.1
major improvement ≧2.0



Park J Clin Rheumatol 2015; 21:300-4, Cinar Rheumatol Int 2015; 35:1575-80, Castrejon RMD Open 2016; 2:e000235

RAPID3 correlates strongly with BASDAI and ASDAS  



Is treat-to-target a viable strategy in axSpA/AS?
Results from TICOSPA = Tight Control in Spondyloarthritis

Molto Ann Rheum Dis 2021



TICOSPA failed its primary endpoint

• Statistical significance in secondary 
endpoints, e.g.
ASAS40 response 52% vs. 35%, 
p=0.01

• Study design issues:
usual care too good? 
(academic medical centers)

• AScalate - ongoing T2T study

Molto Ann Rheum Dis 2021

Primary endpoint
ASAS -HI at 48 weeks



Treatment of axSpA/AS - FAQs

1. Am I going to be crippled?

2. What is the impact of the disease on a future pregnancy?

3. Do I have to inject these medication for the rest of my life?

4. Is there anything else I can do?  What about diet?

5. What if this medication stops working?



Ogryzlo Postgrad Med 1969; 45:182-8



Disease course in axSpA/AS is highly variable

Protopopov Exp Rev Clin Immunol 2018

rate of progression from 
nr-axSpA to r-axSpA (AS) 
is 10–40% over 2–10 years



Disease course in axSpA/AS is highly variable

Risk factors for radiographic progression

• Male 

• HLA-B27

• High CRP

• Smoking

• Syndesmophytes at baseline

Ramiro Ann Rheum Dis 2015; 74:52-9



Spinal radiographic progression in AS is measured using the mSASSS

Braun Ann Rheum Dis 2011; 70: i97-103



No benefit of TNF inhibition on radiographic progression in early RCTs

• Infliximab in AS (ASSERT)
2-year open later extension

• ASSERT vs. OASIS cohort
no difference in ΔmSASSS over 2 years

• similar results in studies comparing 
Etanercept and Adalimumab with OASIS

van der Heijde Arthritis Rheum 2008; 58: 3063-70



Long-term studies (≧4 years of TNFi therapy) indicate benefit over placebo

Karmacharya Arthritis Rheumatol 2020; 72:722-49, Boers Rheumatology 2019; 58: 1907-22,  Ajrawat Int J Rheum Dis 2020; 23:728-43 



IL-17A inhibitors: limited data on radiographic progression

• Longterm extension of MEASURE 1
Secukinumab 75 or 150 mg monthly

• ΔmSASSS from baseline to year 1

Braun Ann Rheum Dis 2017; 76:1070-77



SURPASS - first RCT in AS with radiographic primary endpoint 
(results expected for 2022)

Baraliakos Drug Invest 2020; 40:269-78
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Pregnancy and axial SpA/AS

• limited data, mostly on AS

• disease activity stable or sightly worse during pregnancy  
postpartum flares are common

• Slightly increased risk for premature birth, 
C section, small gestational age, preeclampsia

• Problems in advanced AS
- difficult airways
- difficult spinal anesthesia
- difficult delivery (reduced hip mobility)

Hamroun Rheumatology 2021, Mokbel Clin Rheumatol 2021, Midorikawa Clin Case Rep 2019; 7:766-69



Genetic risk for the development of axSpA

• axSpA/AS has a high degree of heritability
- AS concordance rate in monozygotic twin 63%
- AS concordance rate in dizygotic twins 24%

• relative risk in 1st degree relatives of AS patients ~10%
- increased risk for axSpA/AS in children of axSpA/AS patients
- chance for not developing axSpA/AS >> chance for developing axSpA/AS

• 6.1% of US population are HLA-B27+
~5% of HLA-B27+ individual develop axSpA/AS
→ no screening for HLA-B27 in absence of symptoms

Brown Ann Rheum Dis 2000; 59;883-6, Reveille Arthritis Rheum 2012; 64:1407-11 
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Can drug-free remission be achieved?

Baraliakos Arthritis Res Ther 2005; 7:R439-44

Infliximab

AS, open label, n=42

no relapse at week 55
2.4%



Can drug-free remission be achieved?

Landewe Lancet 2018;  392:134-144, Landewe Ann Rheum Dis 2020; 79:920-928; Landewe Ann Rheum Dis 2021 

Adalimumab
ABILITY-3

nr-axSpA, RCT, n=305

Certolizumab
C-OPTIMISE

axSpA, RCT, n=313

no flare on placebo at week 40 
47%

no flare on placebo at week 48 
17.9% r-axSpA
22.9% nr-axSpA

Ixekizumab
COAST-Y

axSpA + AS, RCT, n=741

no flare on placebo at week 40 
54.7%
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Physical therapy and exercise

• proven benefits on patient symptoms and wellbeing, often neglected
strong recommendation for PT over no PT in ACR/SAA/SPARTAN guidelines

• important in all phases of the disease, most important in AS

• implement exercise program at diagnosis, initially with physical therapist, focus on:
- spinal mobility
- deep breathing exercises

• instructions on proper posture and gait:
- firm mattress without/with thin pillow
- walk erect
- avoid prolonged stooping or bending

• regular physical activity for general health + well-being,
avoid high impact activities if ankylosis/osteoporosis present 



“Can I change my diet instead of injecting drugs?” 

• Proposed interventions: 
- fasting
- low starch or gluten-free diet
- probiotics
- vitamin supplements
- …

• SLR by Macfarlane et al. 2018
- 10 full-text articles, none from US or Canada
- “little evidence regarding the fact that aspects of diet influence the severity 
of AS or are part of its etiology”
- scarce literature, methodological flaws

Macfarlane Eur J Rheumatol 2018; 5:45-52
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TNFi drug survival in AS ~80% at 1 year

Yu BioDrugs 2020; 34:669-679
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Bimekizumab in active AS, phase IIb RCT

• AS, n=303 
1:1:1:1:1 Bimekizumab 16, 64, 160, 
320 mg vs. placebo

• Primary endpoint ACR40 at week 12
29.5 - 46.7% vs. 13.3%, p<0.05

• Candida infection 7.5% vs. 0%

van der Heijde Ann Rheum Dis 2020; 79:595-604



Brodalumab in active axial SpA, phase III RCT

• Active axial SpA, n=159
(79% AS, 21% nr-axSpA)

• Primary endpoint ACR40 at week 16
43.8% vs. 24.1%, p=0.018

• Effect size similar to studies with 
Secukinumab, Ixekizumab

• No new safety signals 

Wei Ann Rheum Dis 2021



Jamilloux Autoimmun Rev 2019; 18: 102390



JAK inhibitors - promising results in clinical trials

van der Heijde Ann Rheum Dis 2017; 76:1340-7

Tofacitinib, phase II
AS



JAK inhibitors - promising results in clinical trials

van der Heijde Lancet 2018; 392:2378-2387, van der Heijde Lancet 2019; 394:2108-2117

Filgotinib, phase II
AS

Upadacitinib, phase II/III
AS



Tofacitinib in active AS - Phase III RCT

• Tofacitinib 5 mg BID vs. placebo,
AS, n=269

• Primary endpoint ACR20 at week 16: 
56.4% vs. 29.4%, p<0.0001

• no MACE, thromboembolic events, 
malignancies, opportunistic infections

Deodhar Ann Rheum Dis 2021



Why do JAK inhibitors work in axSpA/AS ?

cytokine TNF IL-17A IL-6 IL-23

receptor
TNFR1
TNFR2

IL-17RA IL-
17RC

IL-6R
GP130

IL-12RB1
IL-23R

signaling pathway
NFκB MAPK

apoptosis
NFκB MAPK JAK/STAT

(JAK1, JAK2)
JAK/STAT

(JAK2, TYK2)

efficacy of biologic inhibitors ++ ++ - -



What is next in axSpA/AS therapy?

Courtesy Lluis Puig

psoriasis



Summary

• NSAIDs, TNF and IL-17A inhibitors are established therapies in axial SpA/AS,
biologics likely inhibit radiographic progression with prolonged therapy

• biomarkers are needed
- determine optimal first line drug target
- identify candidates for drug discontinuation

• clinical trials of IL-23 inhibitors failed, 
IL-23 may play a critical role early but not in established disease

• JAK inhibitors have shown efficacy in clinical trials,
despite uncertainty about targeted cytokine receptor pathway,
regulatory approval likely → welcome oral treatment option
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