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A systematic literature review to inform the task force on “Treating spondyloarthritis, including ankylosing spondylitis and psoriatic arthritis, to target: 2017 update of recommendations by an international task force”

The systematic literature review was performed by Monika Schöls 

Supplementary Table S1. Search Terms used in the Medline database.

	(((((((spondylarthr*[Title]) OR spondyloarthr*[Title]) OR ankylosing[Title]) OR (axial[Title] AND SpA[Title])) OR (radiologic*[Title] AND SpA[Title])) OR (radiographic*[Title] AND SpA[Title])) OR Bechterew[Title]) OR (psoria*[Title] AND arthr*[Title])




Supplementary Table S2. Research questions for the systematic literature search that were formulated by the task force including update of search for T2T trials vs. conventional treatment 2011-2016

	Q1. Is remission a better target than LDA with respect to outcome?

	Q2. What is the best target definition? (i.e., which target is related most closely to the outcomes defined in Q1?)

	Q3. Should imaging and lab (including biomarkers) be used in addition to clinical assessment to monitor disease? 

	Q4. What are potential risks of T2T? Are more drugs and early escalation related to more AE (short and long-term), and / or higher costs? Is the concept of T2T cost-effective?

	Q5. Are there patient and contextual factors that affect the likelihood to achieve a target?

	Q6. Is earlier remission leading to a better outcome?

	Q7. How long after start of a new drug should you wait before you can decide that the drug is inefficacious?

	Q8. Do spinal and peripheral involvements respond similarly or differently?

	Q9. Is the outcome better if patients understand the T2T concept?


T2T=treat to target; LDA=low disease activity; AE=adverse events.


Supplementary Table S3. Outcome definition for included studies.

	Outcome definition for SpA and PsA

	· Social participation including work capacity

	· Physical function

	· Quality of life

	· Structural damage

	· Comorbidity (cardiovascular disease / CV risk)

	· Toxicity

	· Mortality

	· Extra-articular manifestations



Q1. Is remission a better target than LDA with respect to outcome?
There is no trial available answering this question.

There is, however, one study available that proves the T2T concept: The TICOPA study compares targeted treatment and standard care in psoriatic arthritis patients:

TICOPA study on T2T in early PsA(1)

· open-label multicentre RCT, N=206 (101 T2T)
· early (less than 2 years symptom duration), DMARD-naïve PsA
· tight control (TC) arm: visit every 4 weeks; at each visit, MDA criteria were assessed
· DMARDs were escalated to the max. dose according to protocol if pts. had not achieved MDA.
· comparator: standard care (SC) arm: general rheumatology outpatient clinic; reviewed every 12 weeks (more often if indicated); no formal measures of disease activity, no requirement or restriction on prescribing

Primary outcome: proportion of ACR20 at 48 weeks:
· odds of achieving ACR20 response at 48 weeks were higher in TC arm compared to the SC arm after adjusting for centre and arthritis classification (OR 1.91, 95% CI 1.03-3.55, p=0.0392).
· higher proportion of TC patients (55/89 (61.8%)) achieved an ACR20 response at 48 weeks compared to SC patients (37/84 (44.0%)
· ACR50 (OR: 2.36, 1.25, 4.47, p=0·0081) and ACR70 (OR: 2.64, 1.32, 5.26, p=0·0058) at 48 weeks were higher in the TC arm compared to the SC arm.
· slight increase in the proportion of pts. with erosive disease for both TX arms (30.7%); JSN remained similar to that observed at baseline (85.8%). Median total modified Sharp-van der Heijde scores (mvdHS) at week 48 remained similar across TX arms (8.0 TC vs 6.0 SC). No evidence of a difference in the change in mvdHS scores btw. TX arms at week 48 (p=0·9779), with median change of zero in both arms.
· PROs: Pts in TC reported greater median improvement in PsAQoL (3.0 TC vs. 0.5 SC). Greater proportion in TC met the MCID threshold for the change in HAQ score from BL to week 48 (58.2% TC vs 41.1% SC)

TICOPA AE/SAE and CEA see below


Q2. What is the best target definition? (i.e., which target is related most closely to the outcomes defined in Q1?)

Supplementary Table S4. Investigated associations between targets and outcomes (2011-2016)

	
	TARGET
	OUTCOME
	RESULTS

	Psoriatic Arthritis

	Comparison btw. MDA-targeted tight control (TC) and standard care (SC)

	Coates 2016(2) TICOPA
	MDA
	Radio: mSvdH Score
	slight increase in the proportion of pts with erosive disease for both TX arms (30.7%); JSN similar to baseline (85.8%). Median total mvdHS scores at w 48 remained similar across TX arms (8.0 TC vs 6.0 SC). No evidence of a difference in the change in mvdHS scores btw. TX arms at w 48 (p=0·9779); median change of zero in both arms.

	Association studies between targets and outcomes

	Kavanaugh 2015(3;4)
	DAS28-REM <2.6*
	Work: workplace and household productivity: validated arthritis-specific Work Productivity Survey (WPS).
	sign. better productivity outcomes in short-term DAS28-REM achievers

	Kavanaugh 2013(5)
	DAS28-CRP
	Work: daily productivity at work, school, or home in the previous 4 weeks (self- reported VAS)
Function: HAQ
QoL: SF-36 PCS
	Week 52 DAS28-CRP REM achievers:
SF-36 PCS>50: OR 8.4 (p< 0.0001)
SF-36 MCS>50: OR 2.0; p<0.01
Week 104 DAS28-CRP REM achievers:
SF-36 PCS>50: OR 9.9 (p< 0.0001)
SF-36 MCS>50: OR 2.5 (p<0.001)

	Coates 2016(6)
	MDA
	QoL
	Greater improvements in SF-36 MCS and PCS, PsAQoL were seen among MDA responders compared to non-responders at weeks 24 and 52

	Coates 2015(2)
	MDA
	Radio: total SvdH score
	Achieving MDA sign. predictive of total SvdH score for median and some 75/90th quantile scores: radiographic progression consistently numerically lower in those achieving MDA.

	Kavanaugh 2016(7)
	MDA
	Radio: mean change from BL in SHS
	Irrespective of TX, MDA at ≥3 and ≥4 consecutive visits was associated with sign. less radiographic progression

	Cheng 2016(8)
	MDA
	CVD: subclinical atherosclerosis   evaluated by carotid intima-media thickness (IMT) at BL, 12 and 24 months
	At 12 months, mean carotid IMT sign. lower in sustained sMDA group than non-sMDA group [0.612±0.049mm vs 0.668±0.130mm (p=0.030)]; no signif. changes in the maximum IMT. Baseline mean carotid IMT associated with month 12 mean carotid IMT (p<0.001). ANCOVA: adjusted mean carotid IMT remained significantly lower in the sMDA group (0.612±0.023 mm vs 0.666±0.012 mm resp., p=0.041) after adjusting for BL mean carotid IMT. Signif. difference in change in mean IMT (-0.01± 0.08mm in sMDA group, vs 0.05± 0.08mm in non-sMDA group, p=0.046). Differences were statistically insignificant after adjusting for BL differences probably due to small number. No significant changes were observed in the change in maximum IMT.

	Aletaha 2017(9)
	DAPSA
	Function: HAQ
QoL: SF-36-PCS
Radio: PsA-mSvdH-Score
	6-months HAQ and DAPSA: p<0.0001 between REM, LDA, mod. DA, HDA at 6 m
6-months SF-36 PCS and DAPSA: p<0.0001 between REM, LDA, mod. DA, HDA at 6 m

	Eder 2015(10)
	DAPSA
	CVD: vascular ultrasound of the carotid arteries; total plaque area: extent of atherosclerosis
	association btw. inflammation over time and atherosclerosis assessed by regression models adjusted for age, sex and CV risk factors  DAPSA (p=0.04) associated with more severe atherosclerosis. (not significant after adjustment for traditional CVD risk factors)

	Simon 2012(11)
	SJC
TJC, CRP, ESR
	Radio: Ratingen score of hands and feet
	Progressive radiological damage during 12 months FU more frequent with increasing SJC (8 of 26 visits; 30.8%) than with stable or decreased number of SJ (5 of 89 visits; 5.6%; p=0.001).

	Axial SpA

	Association studies between targets and outcomes


	van der Heijde 2016(12)
	ASDAS: inactive disease state<1.3
	Work: Productivity and Activity Impairment Questionnaire;
Function: HAQ;
QoL: SF-36 PCS
	Pts. grouped by clinical response (ASAS40 response and ASDAS states at w12). Changes in PROs BL to w12 compared btw. groups using analysis of covariance with adjustment for BL scores.
ASAS40 responders sign. greater improvement in mean HAQ-S (-0.65 vs -0.05, P<0.0001), SF-36 PCS (12.4 vs 0.7, P<0.0001), presenteeism (-24.7 vs -2.2, P<0.0001), overall work impairment (-23.9 vs -2.5, P<0.0001) and activity impairment (-33.5 vs -0.9, P<0.0001) at week 12 vs. non-resp.
ASDAS-ID: achievers had a mean HAQ-S of 0.26 corresp. to normal function and a mean SF-36 PCS of 47.9 corresp. To normal function.  normal function in ASDAS-ID 61.5% vs. non-ID 14.7, p<0.0001)
Similar in ASDAS clinically important improvement and major improvement: assoc. with sign. greater improvements from BL.

	van Lunteren 2016(13;14)
	ASDAS
	Work: Work Productivity Loss (WPL), Presenteeism, absenteeism in the past 7 days.
	1 point increase in ASDAS resulted in an increase of 18.5%, 16.9%, 9.6% in WPL, presenteeism and absenteeism, respectively.

	Machado 2011(15)
	ASDAS
BASDAI
	Function: BASFI
HRQoL: SF-36 PCS, MCS
	SF-36 PCS associated with physical function and disease activity (adjusted R(2) (adjR(2))=0.39-0.40). SF-36 MCS independently associated with physical function (adjR(2)=0.07). Physical function was independently associated with measures of spinal mobility and disease activity (adjR(2)=0.39-0.45). Spinal mobility was hierarchically shown to be an intermediate variable btw. structural damage and physical function, while physical function was shown to be intermediate btw. spinal mobility and the physical component of SF-36. HRQoL is determined by physical function and disease activity, physical function is determined by spinal mobility and disease activity, and spinal mobility is determined by structural damage and inflammation of the spine.

	van Lunteren 2016(16)
	ASDAS
	QoL: SF-36 PCS
	decrease in disease activity assoc. with clear improvement in QoL: decrease of one unit of ASDAS BL to 1y resulted in improvement in PCS of 9.2 (SE 1.6) over 1y. Fulfilment of the clinical or imaging arm (p=0.036) and gender (p=0.082) were effect modifiers in the model for PCS.

	Ramiro 2014(17)
	ASDAS
BASDAI
CRP
	Radio: mSASSS
	models with ASDAS fitted the data better than models with BASDAI, CRP or BASDAI+CRP. An increase of one ASDAS unit led to an increase of 0.72 mSASSS units/2 yrs. A 'very high disease activity' (ASDAS >3.5) compared with 'inactive disease' (ASDAS <1.3) resulted in an additional 2-y. progression of 2.31 mSASSS units. The effect of ASDAS on mSASSS was higher in males vs. females (0.98 vs -0.06 mSASSS units per ASDAS unit) and in pts. with <18yrs. vs ≥18yrs. symptom  duration (0.84 vs 0.16 mSASSS units per ASDAS unit). CONCL.: 1st study showing that disease activity contributes longitudinally to radiographic progression in the spine in AS. effect more pronounced in men and in earlier disease.

	Poddubnyy 2016(18)
	Time-averaged ASDAS
CRP
BASDAI
PtGA
	Radio: mSASSS; Syndesmophyte formation/progression
	clear positive association: logistic regression analysis: mSASSS progression by ≥2 points over 2 yrs. sign. assoc. with time-averaged ASDAS: unadjusted OR=1.64 (95% CI 1.03 to 2.62), adjusted (for presence of syndesmophytes at baseline, smoking status and NSAIDS) OR=1.80 (95% CI 1.04 to 3.13). Syndesmophyte formation/progression demonstrated an even stronger association with the time-averaged ASDAS: unadjusted OR=2.62 (95% CI 1.46 to 4.68), adjusted OR=2.45 (95% CI 1.26 to 4.77).
trend for positive association btw. single components of the ASDAS (BASDAI, CRP and PtGA) and mSASSS worsening by two points and stat sign. assoc. btw. syndesmophyte formation/progression and CRP (OR 1.07; 1.01–1.13) as well as PtGA (OR 1.30; 1.01–1.69)

	Fongen 2013(19)
	ASDAS HDA
	Function: International PA Questionnaire; weekly energy expenditure; proportion reaching health enhancing physical activity (HEPA).
	HDA sign. lower total weekly energy expenditure (MET) than LDA (p=0.02, p=0.01, resp.) and lower amounts of walking (p<0.01, p=0.02, resp.) and vigorous activity (p=0.06, p=0.06, resp.). Only 41% with HDA reached HEPA vs.  61% in LDA (p=0.02). HDA: lower weekly energy expenditure in PA than LDA and less likely to reach HEPA than LDA.

	Castillo-Ortiz 2016(20)
	BASDAI
BASFI
	Work: standardized Work Disability (WD) rates; reduction in working hours
	BL predictors of adverse work outcome over 12 yrs.: worse BASFI (HR 1.2 [95% CI 1.0, 1.4]).
Time-varying predictors over 12 yrs.: BASFI, BASDAI (WD already prevalent at inclusion, a substantial proportion of pts. incurred further adverse work outcome over 12 yrs. In addition to country of residence, uveitis, age, and self-reported physical function or disease activity predicted long-term adverse work outcome.)

	Fabreguet 2012(21)
	PGA
BASDAI
	Work instability: AS-WIS; patients with low work instability (AS-WIS < 11) vs. moderate to high WI
	mean AS-WIS score was 9.5 (5.5); 55 (35%) pts. had moderate and 8 (5%) pts. had high work instability. Correlations of the AS-WIS score with SpA scores significant but moderate (BASDAI R = 0.42, BASFI R = 0.41, PGA R = 0.53; P < 0.0001). In multivariate analysis, high PGA was the only element associated with moderate to high WIS.

	Chen 2015(22)
	APR
	Function: BASFI
physical mobility: BASMI
	ESR mildly correlated with BASFI (r=0.176, p=0.028) and moderately correlated with BASMI (r=0.427, p<0.001). CRP moderately correlated with BASMI (r=0.410, p<0.001).
ROC: ESR, CRP, and disease duration showed best AUC in distinguishing pts. with poor physical mobility (BASMI≥3.6, the Median) (AUC=0.748, 0.751 and 0.738, resp., all p<0.001), as compared to BASDAI, BASFI, and BASG. ESR×disease duration (AUC=0.801, p<0.001) and CRP × disease duration (AUC=0.821, p<0.001) showed higher AUC values than ESR or CRP alone in indicating poor physical mobility. For detecting poor physical mobility (BASMI≥3.6). ESR×disease duration (≥60.0mm/h×y.): sensitivity=72.7 % and specificity=72.8 %; CRP×disease duration (≥8.3mg/dl×y.): sensitivity=72.7 % and specificity=74.6%. ESR, CRP, and disease duration are particularly related to AS pt.'s poor physical mobility

	Laatiris 2012(23)
	Enthesitis: Mander Enthesis Index (MEI);
Maastricht AS Enthesitis Score (MASES)
	QoL: SF-36
	Severity of enthesitis sign. correlated with disease activity, functional disability and degradation of quality of life.

	Wick 2012(24)
	Time averaged CRP
	Radio: SPARCC semi-quant. assessment: annual progression of erosions in sacroiliac MRI
	time-averaged CRP (CRP; mg/l), /AUC. The mean (SD) CRP decreased from 1.3 (1.8) at BL to 0.5 (0.6) at FU MRI (p<0.04), which has been performed after a mean (SD) disease course of 2.8 (1.5) yrs.. The mean (SD) annual increase (∆) of SPARCC score from BL to FU MRI was 0.4 (0.4). BL individual SPARCC sub-score for bone marrow edema did not statistically sign. correlate with individual ∆SPARCC sub-score for erosions (p=N.S.). The individual AS pt. correlation btw. annual time-averaged CRP and each annual ∆SPARCC sub-scores was only statistically significant for erosions (p<0.01; r =0.71).

	Konsta 2016(25)
	Time averaged CRP
	Radio: mSASSS
	time-averaged CRP >5mg/L is an independent risk factor for spinal radiographic progression during TNFi (OR: 6.4, CI: 1.9-21)

	Berg 2015(26)
	APR
ASDAS
	CVD: elevated arterial stiffness (augmentation index); pulse wave velocity (PWV))
	Increasing BL values of CRP, ESR and ASDAS associated with elevated AIx on FU (p(trend) 0.01, 0.05 and 0.04, resp.). Similar non-significant patterns for PWV. In the multivariate analyses, BL CRP and ASDAS were independently associated with future elevated AIx (p=0.03 and 0.02, resp.). In multivariate PWV model, results for CRP and ASDAS non-significant.

	Bakland 2011(27)
	CRP
	Mortality
	crude mortality among AS pts. 14.5% (98 pts.); Standardised Mortality Rate was only sign. increased among male vs. female pts. (1.63 vs 1.38, p<0.001). Factors independently associated with reduced survival were diagnostic delay (OR 1.05), increasing levels of CRP (OR 2.68), work disability (OR 3.65) and not using NSAIDs (OR 4.35).


DAS28=Disease Activity Score 28; REM=remission; DAPSA=Disease Activity in PSoriatic Arthritis Score; MDA=Minimal disease activity; SJC=swollen joint count; TJC=tender joint count; CRP=C-reactive protein; ESR=erythrocyte sedimentation rate; APR=acute phase reactants; ASDAS=Ankylosing Spondylitis Disease Activity Score; BASDAI=Bath Ankylosing Spondylitis Disease Activity Index; BASFI=Bath Ankylosing Spondylitis Functional Index; PGA=physician global assessment; REM=remission; LDA=low disease activity; modDA=moderate disease activity; HDA=high disease activity; PtGA=patient global assessment; HAQ=health assessment questionnaire; mSvdH score=modified Sharp-van der Heijde score; VAS=visual analogue scale; QoL=quality of life; HRQoL=Health related quality of life; SF-36 PCS=short Form-36 questionnaire; PCS physical; component score; MCS=mental component score; mSASSS=modified Stoke Ankylosing Spondylitis Spinal Score; SPARCC=Spondyloarthritis Research Consortium of Canada Index; CVD=cardiovascular disease; BL=baseline. *presumably DAS28ESR, but not indicated in the paper.

Q3. Should imaging and lab (including biomarkers) be used in addition to clinical assessment to monitor disease?
In AS, there is evidence that BASDAI+CRP have a better relationship to mSASSS than BASDAI alone according to analyses of OASIS cohort data.(17)
There is no information on combined imaging and clinical assessment.

Q4. What are potential risks of T2T? Are more drugs and early escalation related to more adverse events (short and long-term), and / or higher costs? Is the concept of T2T cost-effective?
According to results of the TICOPA study,(1)

· adverse events (AE) were reported more commonly in the tight control (TC) arm (97.0%, n=98) vs. standard care (SC) arm (77.1%, n=81).
· in pts. experiencing an event, a higher median number of AE were reported in TC (6.0 (range: 1.0, 20.0)) vs. SC (3.0; range 1.0-10.0).
· most commonly reported: nausea (10.6%), liver abnormalities (8.8%), and infections (common cold) (6.9%).
· serious adverse events (SAE) were reported more common in TC arm (including those suspected to be related to trial medications):
· 25 SAE observed in 14 pts. (13.9%) vs. 8 SAE observed in 6 pts. (5.7%) in SC.
· 10 SAE were suspected to be related to drug therapy, with 8 in the TC arm (cellulitis (n=2), pneumonia (n=2), musculosceletal chest pain (n=1), raised liver function tests (n=1), collapse and pancytopenia (n=1), anaphylaxis (n=1)) and 2 in the SC arm (migraine, septic arthritis).
· TC is unlikely to be considered cost-effective using willingness to pay thresholds of £20,000 to £30,000 per QALY.

Q5. Are there patient and contextual factors that affect the likelihood to achieve a target?

Supplementary Table S5. Patient and contextual factors

	
	Study
	Type
	N
	factor
	TARGET
	TX
	FU
	

	Smoking

	PsA
	Hojgaard 2015(28)
	Observationalcohort study; DANBIO registry.
	1388
	smoking status (current CU/never NE/ previous PRE)
	ACR20/50/70-responses EULAR-good-response
	1st TNFi
	6 m
	CU vs. NE:
· EULAR-good-response (23% vs. 34% p<0.05)
· ACR20 (24% vs. 33% p<0.05)
ACR50 (17% vs. 24% p<0.05), most pronounced in men.

	axial SpA
	Glintborg 2016(29)
	Observational cohort study: Danish nationwide DANBIO registry
axSpa
	1576
	smoking status 
	BASDAI 50%/20 mm- response
	1st TNFi
	6 m
	CU vs. NE 
· BASDAI50%/20 mm-response rate 42%/58%, P<0.001
· BASDAI50%/20 mm-response OR 0.48 (0.35-0.65), P<0.0001: CU lower odds

	
	Ciurea 2016(30)
	Swiss Clinical Quality Management Cohort
axSpA
	698
	smoking status
	BASDAI and ASDAS binary response rates at 1y
	1st TNFi
	1 y
	CU vs. NE:
· sign. smaller reductions in BASDAI upon TX (0.75 units less, p=0.005) for pts. with elevated BL CRP level
· sign. smaller reductions in ASDAS upon TX (0.69 units less, 0.001) for pts. with elevated BL CRP level
· Odds for BASDAI50% improvem. after 1y sign. lower (0.54, 0.31-0.95, p=0.03) 
· Odds for ASAS40% after 1y sign. lower (0.43, 0.24-0.76, p=0.004)

	Obesity

	PsA
	Di Minno 2011(31)
	PsA
	135 
	BMI: 1st degree (BMI <30) and 2nd degree (BMI 30-35 ) obesity
	MDA
	TNFi
	24 mths
	Obesity associated with higher risk of not achieving MDA (HR 4.90, 3.04-7.87; P<0.001). HR of not achieving MDA: 3.98 (1.96-8.06, P<0.001) and 5.40 (3.09-9.43, P<0.001) in subjects with 1st degree and 2nd degree obesity, resp.
Among subjects who achieved MDA at 12-mths, presence of obesity was associated with a poor probability of sustained MDA at 24-mths. FU (HR 2.04, 1.015-3.61; P=0.014).

	
	Iannone 2013(32)
	Retrospective

PsA
	135
	BMI
	DAS28-REM
SDAI-REM
	TNFi
	36 m
	BMI did not predict REM or changes in HAQ following TNFi: 
DAS28-REM (37%) or SDAI-REM (21%) of obese not sign. different from overweight and normal weight pts. (44% and 21%, resp.).

	
	Di Minno 2014(33)
	Prospective

PsA
	138
	weight loss / 
dietary intervention
	MDA
	TNFi
	6 m
	≥5% of weight loss after 6 mths. TNFi, was a predictor of the achievement of MDA (OR=4.20, 95% CI 1.82 to 9.66, p<0.001). For increasing weight-loss categories (<5%, 5-10%, >10%), MDA was achieved by 23.1%, 44.8% and 59.5%, resp. Higher rate of MDA achievement in pts. with 5-10% (OR=3.75, 95% CI 1.36 to 10.36, p=0.011) and in those with >10% (OR=6.67, 2.41 to 18.41, p<0.001) weight loss vs. those with <5% weight loss.

	
	Eder 2015(34)
	PsA
	577
	BMI: normal (<25) overweight (25-30) and obese (>30)
	Sustained MDA: LDA state in ≥5 of following domains for at least 1y.: skin, enthesitis, tender and SJCs, pain, PtGA and function.
	
	FU ≥1y
	dose-response association btw. BMI and probability of sustained MDA in the multivariate regression analysis: Pts. in higher BMI categories less likely to achieve sustained MDA vs. lowest BMI category: overweight: OR 0.66 p=0.003; obese: OR 0.53 p<0.0001) after adjusting for potential confounding variables.

	
	Costa 2015(35)
	PsA
	330
	metabolic syndrome (MetS; identified by NCEP-ACT III)
	MDA
	TNFi
	12 and 24 m
	inverse association btw. presence of MetS and probability of achieving MDA. Univariate analysis: MetS less likely to achieve MDA (OR 0.45, p<0.001); also stat. sign. in multivariate regression (OR 0.56, p<0.001).

	
	Iervolino 2012(36)
	PsA
	146
	MetS and/or liver steatosis
	MDA
	TNFi
	3 m
	prevalence of MetS and liver steatosis showed no significant differences btw. subjects achieving MDA and those who did not (p=0.347 and 0.053, resp.).
ESR: sign. reduction (p<0.001). CRP: no sign. variation (p > 0.05). Pts. achieving MDA at T3 were younger (p =0.001). Lower BL TJC (p=0.001), SJC (p =0.013), BASDAI (p=0.021), and Ritchie index (p=0.006) in pts. achieving MDA. Age (OR 0.896, p=0.003) and BASFI (OR 0.479, p=0.007) inversely predicted, CRP (OR 1.78, p=0.018) directly predicted, MDA at T3.  In pts. with PsA, age, CRP, and BASFI at beginning of TX were reliable predictors of MDA after 3 mths. TNFi.

	axial SpA
	Gremes 2014(37)
	Retrospective

axSpA
	170
	BMI and gender
normal weight (BMI<25), overweight (BMI 25-30) and obese
(BMI≥30)
	BASDAI50 primary EP
BASDAI≤1 secondary EP
	TNFi
	12 m
	rate of BASDAI50 achievement 72.8% in normal weight vs. 54.5% in overweight and 30.4% in obese subjects (P<0.001)
best independent predictors of failure to obtain a BASDAI50 response at the 12 m were female gender [OR 3.23 (95% CI 1.52, 7.14)] and BMI ≥ 30 [OR 3.57 (95% CI 1.15, 11.11)].

	
	Ottaviani 2012(38)
	retrospective

axSpA
	155
	BMI
	BASDAI50, VAS50, CRP50, NSAID use50 - dichotomized with a threshold decrease of 50% of initial level of the measure, into binary variables assessing response to IFX / (log. regr.)
	TNFi
	6 m
	higher BMI associated with lower BASDAI50 (P=0.0003; OR, 0.87 (0.81-0.94)), VAS50 (P<0.0001; OR, 0.87 (0.80-0.93); CRP50 (P=0.0279; OR, 0.93 (0.88-0.99), and NSAID50 (P=0.0077; OR, 0.91 (0.85-0.97).

	
	Machado 2011(15)
	axSpA
	214
	BMI
	SF-36 MCS
	
	
	association in univariate lin. regr.: R2=0.039; p0.004

	Gender

	axial SpA
	van der Horst-Bruinsma 2013(39)
	data pooled from 4 clinical control trials

axSpA
	1283
	gender
	differences/similarities in BL demographics, disease
characteristics, and efficacy, safety, discontinuation rates after 12 weeks.
	ETA, SSZ, PLAC
	12 weeks
	Women had sign. (p<0.001) smaller differences in all week 12 efficacy assessments including ASDAS (0.87 vs -1.08), BASDAI (-19.22 vs -23.41) and BASFI (-13.89 vs -16.88) vs. men. Similar relationship btw. women and men in the adjusted mean diff. of nocturnal back pain (4.04, 95% CI 0.77-7.32; p<0.05), total back pain (3.80, 0.77-7.32; p<0.05) and PtGA (4.79, 1.51-8.08; p<0.01).

	
	Lorenzin 2015(40)
	Retrospective

axSpA
	70
	gender
	BASDAI, BASFI, BASMI
	TNFi
	5 y
	Non-responders predominantly females (34.3 % vs 17.1 %).

	
	Perrotta FM 2014(41)
	axSpA
	214
	CRP
Dis dur
ESR
BASMI
BASDAI
BASFI
	Partial REM (pREM; <20mmVAS in each of the 4: PtGA/last week; pain (spinal pain)/ BASFI; inflammation [mean intensity and duration of MST
	TNFi
	12 m
	high CRP≥2 vs ≤0.8 mg/dL were associated with higher rate of pREM; pREM was associated with shorter disease duration ≤36 vs ≥189 mths. and higher ESR ≥45 vs ≤17 mm/h. In male pts. lower BASMI≤2 vs ≥6 and absence of psoriasis were associated with higher pREM rate only at 12 mths. Other parameters assessed before TX, such as BASDAI, BASFI, peripheral arthritis, inflammatory bowel disease and uveitis were not associated with PR.

	
	Gremese 2014(37)
	Retrospective

axSpA
	170
	Gender
BMI
	BASDAI50 primary EP
BASDAI≤1 secondary EP
	TNFi
	12 m
	best independent predictors of failure to obtain a BASDAI50 response at 12 m. were female gender [OR 3.23 (95% CI 1.52, 7.14)] and BMI ≥ 30 [OR 3.57 (95% CI 1.15, 11.11)].

	
	Machado 2011(15)
	axSpA
	214
	Gender (male)
	QoL: SF-36 PCS
	
	
	association in univariate lin. regr.: R2 0.034, p=0.007

	
	van Lunteren 2016(16)
	axSpA
	
	gender
	QoL
	
	
	decrease in disease activity is associated with a clear improvement in health-related quality of life, but effect higher in men.

	Others

	PsA
	Iervolino 2012(36)
	
	146
	age
	MDA
	TNFi
	3 m
	Pts. achieving MDA at 3 m younger than those not achieving MDA (p =0.001).

	AS
	Machado 2011(15)
	Stratified model
	214
	age
	QoL: SF-36 PCS
Function: BASFI
	
	
	association in univariate lin. regr.: age  dependent variable BASFI R2=0.038, p=0.004
association in univariate lin. regr.: age  dependent variable SF-36 PCS R2=0.037; p=0.005


CU=current smoker; NE=never smoker; PRE=previous smoker; NON=non smoking; PY=pack year; TX=treatment; BASDAI=Bath Ankylosing Spondylitis Disease Activity Index; y=year; ASDAS=Ankylosing Spondylitis Disease Activity Score; ASAS40=Assessment of SpondyloArthritis International Society 40% response; BASFI=Bath Ankylosing Spondylitis Functional Index; ESR=erythrocyte sedimentation rate; CRP=C-reactive protein; mSASSS=modified Stoke Ankylosing Spondylitis Spinal Score; BASFI=Bath Ankylosing Spondylitis Functional Index; ACR20/50/70=American College of Rheumatology 20/50/70% response; BMI=body mass index; EP=endpoint; NSAID=nonsteroidal anti rheumatic drug; MDA=Minimal disease activity; VAS=visual analogue scale; QoL=quality of life; SF-36 PCS=short Form-36 questionnaire; PCS physical; component score; MCS=mental component score; MetS=metabolic syndrome; TNFi=tumor necrosis factor alpha inhibitor; mths=months; ASQoL Ankylosing Spondylitis Quality of Life questionnaire; DAS28=Disease Activity Score 28; REM=remission;, SDAI=simplified disease activity index.


Q6. IS EARLIER REMISSION LEADING TO A BETTER OUTCOME?

no evidence available

Q7. HOW LONG AFTER START OF A NEW DRUG SHOULD YOU WAIT BEFORE YOU CAN DECIDE THAT THE DRUG IS INEFFICACIOUS?

There is evidence available for a 12-week time point (RAPID- trial data; Certolizumab in axSpA or PsA(42))
· AxSpA: Wk48 ASDAS-ID was achieved by 0% of pts who had ASDAS very high disease activity at Wk12, vs. 68% of pts with ASDAS-ID at Wk12
· PsA: Wk48 MDA was achieved by 0% of pts who had DAS28(CRP)>5.1 at Wk12, vs. 73% of pts with DAS28(CRP)<2.6.
·  Using disease activity and clinical response state during after a maximum of 12 wks of CZP, it was possible to identify a subset of patients unlikely to achieve long-term treatment goals.

Evidence for 6 months time point (BioTRAC-registry(43))
PsA patients treated with IFX, N=106
· Among patients with MDA at 6 months, 75.0% had sustained MDA at 12 months, while and among the non- achievers, only 14.8% achieved MDA at 12 months of treatment.


Q8. DO SPINAL AND PERIPHERAL INVOLVEMENTS RESPOND SIMILARLY OR DIFFERENTLY?

no evidence available


Q9. IS THE OUTCOME BETTER IF PATIENTS UNDERSTAND THE T2T CONCEPT?

no evidence available


Legend for Supplementary Figure S1.

Figure S1. Flow Chart Illustrating the Selection Process.
T2T=treat to target; AB=abstract.
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