
 

 

Supplementary Appendix 

Multiple imputation analyses 

Full details about the variables included in the imputations are provided in the supplementary Table 1. 

Supplementary table 1. Variables used in the multiple imputation models. 
Variable Analysis* Imputation 

method 

Variable 

type 

Values** Missing (%) 

Drug ret.. 

analysis 

Missing (%) 

Resp./Tol. 

analysis 

Missing (%) 

Completer 

analysis 

 

Treat. duration*** all Not missing continuous  0.0 0.0 0.0  

ASDAS all pmm continuous  39.3 40.0 39.7 XX 

BASDAI all pmm continuous 0-10 25.8 27.9 27.1 XXX 

BASFI all pmm continuous 0-10 30.2 33.6 31.7 X 

BASMI all pmm continuous  47.6 47.9 47.2 X 

ASAS classification all Not missing categorical Pos./Neg./unknown 0.0 0.0 0.0 XX 

Censoring all Not missing binary Event; censoring 0.0 0.0 0.0  

Treatment all Not missing binary TNFi; SEC 0.0 0.0 0.0 X 

Age all Not missing continuous  0.0 0.0 0.0 XX 

Disease Duration all Not missing continuous  1.6 2.1 2.0 XXX 

HLA-B27 all logreg binary Yes; no 6.3 8.6 7.0 XX 

Enthesitis all logreg binary Yes; no 9.1 7.9 8.0 XX 

Reason discontin. 

previous DMARD 

 

all Not missing binary 

Ineffective; 

other 0.0 0.0 0.0 XX 

Elev. CRP all logreg binary Elevated, norm. 15.1 14.3 14.1 XXX 

Sex all none binary Male, female 0.0 0.0 0.0 XX 

Smoking all logreg binary Yes; no 36.5 38.6 36.7 X 

BMI all logreg binary >25; ≤25 6.0 3.6 6.0 XX 

Line medication all Not missing binary Second; later 0.0 0.0 0.0 XX 

Periph. arthritis all logreg binary Yes; no 8.7 7.1 7.5 X 

Uveitis ever all logreg binary Yes; no 2.0 2.9 2.0 X 

IBD ever all logreg binary Yes; no 2.0 1.4 2.0 X 

mNY status all logreg binary Yes; no 44.4 41.4 44.7 X 

Psoriasis ever all logreg binary Yes; no 2.8 4.3 3.5 X 

BASDAI 2 response pmm integer 0-10   17.9 19.1 XXX 

BASDAI 3 response pmm integer 0-10   18.6 19.6 XXX 

BASDAI 6 response pmm integer 0-10   21.4 22.1 XXX 

CRP value response pmm continuous    17.9 19.1 XXX 

PGA response pmm integer 0-10   20.7 20.6 XXX 

*all = the variable was included in the imputation datasets for all analyses; response = the variable was only 

included in the imputation of datasets for response/tolerance and completer analyses. All these variables 

were derived from the follow-up visit. **The first value of binary and categorical variables defines the 

reference level in the analyses; the range of possible values is indicated for continuous scores and integer 

components of response outcomes if bounded. ***Instead of treatment duration, the cumulative hazard to 

the survival time (Nelson-Aalen estimate) was used. X = included in large adjusted model; XX = included in 

large and small adjusted model; XXX = added to imputation only and not included in the models; ASAS = 

Assessment of Spondyloarthritis international Society; ASDAS = Ankylosing Spondylitis Disease Activity Score; 

BASDAI = Bath Ankylosing Spondylitis Disease Activity Index; bDMARD = biologic disease modifying anti-

rheumatic drug; BMI = body mass index; CRP = C-reactive proteinHLA-B27 = Human Leucocyte Antigen-B27; 

IBD = inflammatory bowel disease; logreg = logistic regression; mNY = modified New York status for definite 

radiographic sacroiliitis; PGA = patient global assessment of disease activity; pmm = partial mean matching; 

SEC = secukinumab; TNFi = tumour necrosis factor inhibitor. 
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Propensity score (PS) based analyses 

 

With regard to the drug retention analysis, unbalance was observed in terms of the standardized 

mean differences (SMD) between several of the 16 included variables before applying the PS based 

matching weights in all 85 imputed datasets: 4 imputed datasets contained 9 unbalanced variables, 

50 datasets contained 10 unbalanced variables, 28 datasets contained 11 unbalanced variables and 3 

datasets contained 12 unbalanced variables (red dots in Fig. S1A). After applying matching weights, 

the treatment groups were balanced in terms of all SMD being < 0.1 for all variables used to estimate 

the PS in all 85 imputed datasets (turquoise dots in Fig. S1A). Mirrored histograms visualized a good 

overlap of the summed matching weights of both treatments in all datasets and no exclusion of 

patients was needed (18/85 of randomly selected histograms of summed matching weights used in 

the Cox proportional hazards model are shown in Fig. S2). Imbalance in terms of the SMDs was also 

observed between several of the 16 included variables in all 85 imputed datasets for the population 

fulfilling the ASAS classification criteria (Fig. S3A). After applying matching weights, 1 variable 

remained unbalanced in 4/85 imputed datasets (Fig. S3A). These 4 datasets were excluded for 

analyzing the treatment effect. Mirror histograms showed a good overlap for the remaining 81 

datasets. 

Before adjustment, imbalance in terms of the SMDs was also observed between several of the 16 

included variables in all 85 imputed datasets for the response/tolerance analysis (Fig. S1B). The 

treatment groups were balanced after applying the matching weights techniques (SMD being <0.1 for 

all variables used to estimate the PS in all imputed datasets, Fig. S1B). A good overlap of the summed 

weights were visualized in mirrored histograms for both treatments in all datasets for the whole 

axSpA population and for the population fulfilling the ASAS classification criteria. 

With regard to the completer response analysis some imbalance remained after applying matching 

weights in 4/85 imputed datasets in the whole axSpA population (Fig. S1C). The analyses were 
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Supplementary figure 2. Distribution of the multiple propensity scores per treatment group in 18/85 

randomly selected multiply imputed data sets for the retention analysis in the whole axSpA 

population, before (white bars) and after having applied matching weights (mw; green bars); Sec = 

secukinumab (dark green); TNFi = Tumor Necrosis Factor inhibitor (light green). Frequencies of Sec 

are shown below and frequencies of TNFi above the horizontal line. 
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