
1 

Online supplement to: The Risk of Cardiovascular Events Associated With Disease-modifying Antirheumatic Drugs in Rheumatoid 
Arthritis. The Journal of Rheumatology. doi:10.3899/jrheum.200265. 

SUPPLEMENTARY MATERIAL 

Weighted cumulative exposure of glucocorticoids as prednisone dose equivalents 

Equation of estimated weighted cumulative effect at time u 

𝑊𝐶𝐸$(𝑢) = 	 * 𝑤,(𝑢 − 𝑡) ∗ 𝑋(𝑡)
("#cutoff+1)$	&$"

where: 

ŴCE(u) = estimated weighted cumulative effect of past exposures on the risk at time u 

u = current time 

ŵ(u-t) = estimated weight assigned to exposure X(t) 

u-t = time elapsed since exposure X(t)

X(t) = exposure intensity (dose) at time t (t ≤ u) 

cutoff = time window over which the weight function is estimated (fixed when fitting the WCE 

model)  

The values of ŵ(u-t) for the final WCE model were obtained from Dixon et al (2012). 
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Example of calculation of WCE(u) 

Hypothetical subject: 

Use 𝑤(𝑢 − 𝑡) = 𝑒
!"

#∗%&.%&("#&)
(
 and assume that the window of the WCE model is 8 days, i.e. that 

more than 8 days before the current time, we assume that ŵ(u-t)=0. 

Cumulative weighted dose at day 30 (u = 30): 

t X(t) u-t w(u-t) w(u-t)* X(t) Sw(u-t)* X(t) 

23 0.5 7 0.50 0.25 0.25 

24 0.5 6 0.60 0.30 0.55 

25 0.5 5 0.70 0.35 0.90 

26 0.5 4 0.80 0.40 1.30 

27 0.5 3 0.88 0.44 1.74 

Time Current daily dose

0-20 0

21-28 0.5

29-42 1.5

43-50 0.5
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28 0.5 2 0.94 0.47 2.21 

29 1.5 1 0.99 1.48 3.69 

30 1.5 0 1.00 1.5 5.19 

i.e. ŴCE(30) = ŵ(0)*X(30) + ŵ(1)*X(29) + ŵ(2)*X(28) + ŵ(3)*X(27) + ŵ(4)*X(26) +

ŵ(5)*X(25) + ŵ(6)*X(24) + ŵ(7)*X(23) = 5.19 

Such a calculation was done for every day of follow-up of every subject, i.e. that the WCE 

changes at every day of the follow-up. 

The unit of time of the data were days for the analysis. 
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Supplementary Tables 

Supplementary Table 1. Baseline characteristics of patients by DMARD treatment 

Variables 
csDMARDs, 

N=15,541 

TNFi, 

N=7,724 

Abatacept, 

N=1,147 

Rituximab,  

N=552 

Tocilizumab, 
N=414 

Anakinra, 
N=160 

Tofacitinib, 
N=301 

Age, years 59.3 (13.3) 57.4 (12.9) 59.5 (12.9) 60.6 (12.9) 58.2 (12.6) 57.3 (12.4) 58.9 (12.3) 

Female, % 78.9 81.9 87.1 85.8 90.7 84.8 89.8 

White, % 93.5 93.5 93.2 92.6 91.2 96.3 89.2 

Medicare, % 46.3 41.6 49.6 56.6 46.2 41.5 43.3 

Disease duration,  years 14.4 (12.8) 15.1 (12.0) 17.3 (13.2) 19.3 (12.6) 18.4 (12.9) 15.7 (10.6) 18.2 (12.3) 

BMI, kg/m2 28.1 (6.7) 28.4 (6.9) 29.1 (7.1) 29.2 (7.2) 29.8 (7.4) 28.7 (6.7) 30.6 (7.5) 

Obesity, % 31.4 34.3 40.0 38.7 41.9 39.0 48.4 

RDCI (0-9) 1.7 (1.5) 1.7 (1.5) 2.1 (1.6) 2.3 (1.7) 2.4 (1.7) 2.0 (1.6) 2.3 (1.7) 

Ever-smoked, % 43.2 43.9 43.7 47.6 41.4 51.2 43.0 

Diabetes, % 8.4 8.1 9.3 12.1 7.9 10.9 11.8 

Hypertension, % 32.1 31.4 34.9 36.7 38.1 46.3 37.6 

Pulmonary disease, % 12.2 11.6 15.6 17.6 15.2 18.9 20.4 

Prior CVD , % 9.2 7.8 10.1 15.3 11.9 14.0 11.5 

HAQ disability (0-3) 1.1 (0.7) 1.1 (0.7) 1.2 (0.7) 1.2 (0.7) 1.3 (0.7) 1.4 (0.7) 1.2 (0.7) 

PAS (0-10) 3.7 (2.2) 3.7 (2.2) 4.3 (2.1) 4.1 (2.1) 4.4 (1.9) 4.6 (1.9) 4.4 (2.1) 

Glucocorticoid use, % 34.9 39.5 41.6 51.5 40.0 54.9 36.3 

MTX use, % 47.2 63.3 51.6 54.3 49.5 54.9 35.0 

Number of prior bDMARDs, 
median (IQR) 0 2 (1-3) 3 (2-3) 3 (2-4) 3 (2-5) 2 (1-2.5) 3 (2-4) 
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Number of prior 
csDMARDs, median (IQR) 2 (1-3) 1 (1-1) 2 (2-4) 3 (2-4) 3 (2-4) 3 (2-5) 2 (2-3) 

NSAID use, % 59.2 56.3 40.0 45.0 39.5 61.6 43.3 

Aspirin use, % 16.1 16.4 22.9 24.4 19.1 17.7 20.7 

Statin use, % 10.9 15.8 23.7 24.1 25.5 15.9 23.3 

DMARD= Disease-modifying antirheumatic drug; csDMARDs= Conventional synthetic disease-modifying antirheumatic drugs; TNFi= Tumor 
necrosis factor-α inhibitors; BMI= Body mass index; RDCI= Rheumatic Diseases Comorbidity Index; HAQ= Health Assessment Questionnaire; 
PAS=Patient Activity Scale; MTX= Methotrexate; bDMARDs= Biologic disease-modifying antirehumatic drugs; tsDMARDs= Targeted synthetic 
disease-modifying antirheumatic drugs; csDMARDs= Conventional synthetic disease-modifying antirheumatic drugs; NSAID= Nonsteroidal anti-
inflammatory drugs; IQR= Interquartile range 
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Supplementary Table 2. Association of demographic, disease-related and cardiovascular 
risk factors with incident cardiovascular events in rheumatoid arthritis* 

Variables 

Adjusted Hazard Ratio 

(95% CI) 

P value 

Age 1.05 (1.041.06) <0.001 

Non-Hispanic Caucasian 1.01 (0.80-1.27) 0.927 

Male sex 1.24 (1.10-1.40) <0.001 

Disease duration 0.99 (0.99-1.00) 0.480 

Employed 0.84 (0.71-1.00) 0.055 

Education level, years 0.96 (0.94-0.97) <0.001 

Rural residence 1.25 (1.12-1.38) <0.001 

Smoking status- ever vs. never 1.12 (1.01-1.24) 0.038 

Diabetes 1.14 (1.01-1.19) 0.021 

Hypertension 1.13 (1.01-1.27) 0.044 

Chronic kidney disease 1.24 (1.01-1.52) 0.042 

Rheumatic Disease Comorbidity Index 1.22 (1.19-1.26) <0.001 

BMI by WHO categories 

<18.5 kg/m2 1.41 (1.06-1.87) 0.018 

18.5-24.9 kg/m2 (referent) 1.00 -
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25-29.9 kg/m2 0.89 (0.79-1.01) 0.072 

30-39.9 kg/m2 0.98 (0.86-1.13) 0.819 

≥40 kg/m2 1.31 (1.05-1.63) 0.019 

HAQ 1.25 (1.14-1.36) <0.001 

Pain severity (0-10) 0.98 (0.96-1.01) 0.134 

Patient global (0-10) 1.02 (0.99-1.05) 0.141 

NSAID use 1.01 (0.95-1.10) 0.151 

Statin use 0.95 (0.90-1.10) 0.683 

Aspirin use 1.00 (0.91-1.12) 0.961 

Prior csDMARD count 1.15 (1.12-1.19) <0.001 

Prior bDMARD count 0.87 (0.77-1.00) 0.106 

Prior CVD 2.97 (2.66-3.31) <0.001 

* Multivariable model also included DMARD groups and glucocorticoid use.

CI=Confidence interval; BMI=Body mass index; WHO=World Health Organization; HAQ=Health assessment 

questionnaire; NSAID=Nonsteroidal anti-inflammatory drug. csDMARDs=Conventional synthetic disease-

modifying antirheumatic drugs; TNFi= Tumor necrosis factor-α inhbitors; bDMARDS=Biologic disease-modifying 

antirheumatic drugs. CVD= Cardiovascular disease.  




