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Supplementary Data 1. 

QALYs 

Effectiveness was expressed as QALYs, measured at baseline, 3, 6, 12 and 24 months 
using the EuroQol 5-Dimensions 5-Levels (EQ-5D5L) with results expressed as a utility 
score. Utility is a score ranging from 0 (death) to 1 (full health), and was based on the Dutch 
tariff.(10) For the post-trial period, during which EQ-5D5L was not measured, and in case of 
missing EQ-5D5L data, utility was estimated from HAQ and age, using the following formula; 
EQ-5D5L = 0.82 -0.179*HAQ -0.019*HAQ² +0.002*age. This formula is based on a 
prediction model reported previously,1 which was re-estimated in our own dataset using 
linear regression, to obtain optimal EQ-5D5L estimations for our study. QALYs were 
calculated as the area under the utility curve using EQ-5D5L measurements (year 1 and 2) 
or the estimated EQ-5D5L (year 3, 4 and 5) with linear interpolation. 

1= Pennington B, Davis S. Mapping from the Health Assessment Questionnaire to the EQ-
5D : The Impact of Different Algorithms on Cost-Effectiveness Results. Value Health. 
2014;17:762–71. 
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Supplementary Data 2. 

Missing data and data imputation 

Costs (per category, over the last 3 months) were collected at baseline, 6, 12, 24, and 60 
months, and in addition utility (and medication costs) at 3, 18, 36, 48 months. To obtain 
yearly costs and QALYs, linear interpolation was used over scheduled 3 monthly visits within 
a year. For the costs estimates over the 3rd and 4th year, interpolation between month 24 
and 60 (and 36 and 48 for medication costs and utility) was used. Remaining missing 
information for costs and QALYs per year was considerable. During the trial phase, 12% 
(n=38) and 13% (n=41) of patients had missing information in at least one year for costs and 
QALYs, respectively, and during the PTFU period, on average 22% (n=50) and 20% (n=45) 
of patients/of yearly estimates, respectively. As these missing might not be completely 
‘missing at random’, we imputed these values using multivariable imputation from chained 
equations. To account for missing cost and QALY values in a year, as well as (population) 
uncertainty in outcomes, we used the following approach, which has been suggested to be 
optimal in this situation.1 As first step, 10,000 bootstrap samples (with replacement) were 
taken per treatment strategy arm. In the second step, single imputation of the missing yearly 
QALY and cost estimates was performed per bootstrap sample. The variables DAS28, HAQ, 
utility, age, gender, rheumatoid factor status (RF), anti-cyclic citrullinated peptide status (anti-
ccp), seropositivity for RF and/or anti-ccp, all at baseline, DAS28 and HAQ at year 1 and at 
year 2, and the estimates of QALYs and costs (per category) over all years (except for the 
specific variable being imputed) were used as predictors. This resulted in 10,000 bootstrap 
samples per treatment arm with complete data reflecting both sample uncertainty as well as 
the uncertainty due to data imputation. 

1= Brand J, van Buuren S, le Cessie S, van den Hout W. Combining multiple imputation and 
bootstrap in the analysis of cost-effectiveness trial data. Stat Methods Med Res. 
2019;38:210–20. 
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Supplementary Table 1. Reference prices in € 
 

Productivity costs 
Average gross wage per hour Amount  
- male 38.78 
- female 32.33 
Medication costs 
Variable Dose Costs 
Methotrexate 15 tablets of 2.5mg each 2.49 
Tocilizumab1 1.5 vial of 20mg/ml 614.15 
Tocilizumab 1 syringe of 0.9ml injection fluid 297.50 
Hydroxychloroquine 50 tablets of 200mg each 6.32 
Adalimumab 1 syringe of 0.4 ml injection fluid 570.92 
Etanercept 1 syringe of 1ml injection fluid 229.59 
Leflunomide 30 tablets of 10mg each 33.97 
Sulfasalazine 60 tablets of 500mg each 3.69 
Rituximab2 15 vials of 10mg/ml 3790.45 
Glucocorticoids (prednisolone) 60 tablets of 2.5 mg each 16.33 
Glucocorticoids3 (methylprednisolone) 7.5 vials of 40mg/ml 16.84 
NSAIDs 2 tablets of 220mg each 0.30 
Day admission price 2009 (267€) * 1.10 = price 2014 

price 2014 time1.023 = price 2017 
300.46 
 

Day admission ≤1 hour price 2009 (82€) * 1.10 = price 2014 
price 2014 time1.023 = price 2017 

92.27 

co-medication rituximab - 1000 mg paracetamol (orally) 
- 2 mg tavegil (iv) 
- 100 mg methylprednisolone (Solu-Medrol) iv. 

4.44 

Direct healthcare costs 
Variable  Frequency Costs  
General day admission per day 476 
X-ray, echo per time 83.50 
MRI-scan per time 222 
CT-scan per time 142.5 
general surgery per time 1300 
Hospital day, academic center per day 643 
Hospital day, general hospital per day 443 
Hospital day, rehabilitation center per day  460 
Hospital day, nursing home per day 168 
Hospital day, intensive care per day 1600.5 
Specialist per visit 97.25 
Specialist in training per visit 121.5 
Psychotherapist per visit 94 
General practitioner per visit 66 
Social worker per visit 65 
Paramedical care per visit 35 
Indirect non healthcare costs 
Variable  Frequency costs  
Care at home per hour  50 
Home help per hour 23 
1Additional costs for day admission, 2 Additional costs for day admission and co-medication, 
3if intra articular + €9.92 and if intra muscular + €2.75 
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Supplementary Table 2. Baseline characteristics of U-Act-Early patients (not) included in 
the post-trial follow-up 

 TCZ+MTX 
(n=75) 

TCZ  
(n=79) 

MTX 
(n=72) 

P-
value 

Included 
in  
follow-up 
n=226 

Not 
included  
in follow-
up n=91 

P-
value 

Employed, n (%) 60 (80) 60 (76) 56 (78) 0.83 176 (78) 75 (82) 0.37 
Working hours per 
week, mean (SD) 

23.3 
(15.2) 

21.1 
(16.0) 

22.6 
(16.8) 

0.49 22.3 
(16.0) 

26.7 
(13.9) 

0.03 

Female, n (%) 47 (63) 61 (77) 48 (67) 0.13 156 (69) 56 (62) 0.20 
RF +, n (%) 53 (71) 55 (71) 58 (82) 0.21 166 (74) 63 (69) 0.38 
Anti CCP +, n (%) 51 (68) 54 (69) 56 (79) 0.28 161 (74) 62 (68) 0.51 
RF- and/or anti-
CCP+, n (%) 

55 (73) 62 (79) 64 (89) 0.06 181 (80) 68 (75) 0.26 

Age (years), mean 
(SD) 

53.8 
(11.2) 

55.5 
(11.6) 

53.7 
(12.9) 

0.63 54.3 
(11.9) 

51.1 
(14.8) 

0.09 

Symptom duration 
(days), median (IQR) 

27  
(18-43) 

25  
(19-43) 

28 
(16-46) 

0.96 26  
(18 - 43) 

27 
 (16 - 46) 

0.83 

DAS28, mean (SD) 5.1 (1.1) 5.3 (1.1) 5.0 (1.2) 0.33 5.2 (1.1) 5.4 (1.1) 0.25 
HAQ, median (IQR) 1.3  

(0.6-1.6) 
1.3  
(0.9-1.8) 

1.0  
(0.5-1.4) 

0.17 1.1  
(0.6 – 1.6) 

1.1  
(0.8 – 1.5) 

0.98 

TCZ+MTX= initial tocilizumab + methotrexate strategy group, TCZ= initial tocilizumab + 
placebo-methotrexate strategy group, MTX= initial methotrexate + placebo-tocilizumab 
strategy group, RF= rheumatoid factor, +=positive, anti-CCP= anti-cyclic citrullinated peptide 
antibodies, SD= standard deviation, IQR= interquartile range, DAS28= disease activity score 
assessing 28 joints, HAQ= health assessment questionnaire score 
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Supplementary Table 3. Cost (€, rounded to the nearest hundreds) and QALYs over time 
per initial treatment strategy in means (2.5-97.5 percentiles), using discounted values. 

TCZ+MTX (n=106) TCZ (n=103) MTX (n=108) 
Total medication costs 

- year 1 17,900 (17,000 to 
18,800) 

18,400 (17,500 to 
19,200) 4,400 (3,500 to 5,300) 

- year 2 10,000 (8,800 to 
11,300) 

10,700 (9,500 to 
12,000) 8,800 (7,400 to 10,100) 

- year 3 8,100 (7,100 to 9,100) 8,700 (7,700 to 9,700) 7,300 (6,200 to 8,300) 
- year 4 4,800 (4,200 to 5,400) 5,300 (4,700 to 5,900) 4,800 (4,000 to 5,600) 
- year 5 300 (200 to 500) 700 (300 to 1,100) 1,400 (800 to 2,100) 

- over 2 years 27,900 (26,100 to 
29,800) 

29,100 (27,200 to 
30,900) 

13,200 (11,100 to 
15,200) 

- over 5 years 41,200 (37,800 to 
44,600) 

43,700 (40,400 to 
47,200) 

26,600 (22,500 to 
30,700) 

TCZ costs 

- year 1 16,900 (15,800 to 
18,000) 

17,900 (17,000 to 
18,800) 2,600 (1,900 to 3,400) 

- year 2 7,100 (5,700 to 8,500) 8,700 (7,300 to 
10,100) 5,500 (4,200 to 6,900) 

- year 3 5,700 (4,600 to 6,900) 7,100 (6,000 to 8,200) 4,700 (3,600 to 5,800) 
- year 4 3,400 (2,700 to 4,000) 4,300 (3,600 to 5,000) 3,300 (2,500 to 4,000) 
- year 5 100 (0 to 300) 500 (200 to 900) 1,400 (800 to 2,000) 

- over 2 years 24,000 (21,700 to 
26,300) 

26,600 (24,500 to 
28,800) 8,100 (6,200 to 10,100) 

- over 5 years 33,300 (29,300 to 
37,200) 

38,500 (34,600 to 
42,500) 

17,400 (13,500 to 
21,500) 

Other bDMARD costs 
- year 1 900 (500 to 1,500) 400 (100 to 800) 1,600 (900 to 2,400) 
- year 2 2,900 (1,800 to 3,900) 1,900 (1,100 to 2,900) 3,200 (2,200 to 4,300) 
- year 3 2,300 (1,500 to 3,200) 1,600 (900 to 2,300) 2,600 (1,700 to 3,500) 
- year 4 1,400 (900 to 1,900) 1,000 (600 to 1,400) 1,500 (1,000 to 2,000) 
- year 5 200 (0 to 300) 200 (0 to 400) 0 (0 to 0) 
- over 2 years 3,800 (2,400 to 5,300) 2,300 (1,300 to 3,500) 4,800 (3,200 to 6,700) 
- over 5 years 7,700 (4,900 to 10,600) 5,100 (2,900 to 7,400) 8,900 (6,000 to 12,100) 
Other medication costs 
- year 1 100 (100 to 100) 100 (100 to 100) 100 (100 to 200) 
- year 2 0 (0 to 0) 0 (0 to 0) 100 (0 to 100) 
- year 3 0 (0 to 0) 0 (0 to 0) 100 (0 to 100) 
- year 4 0 (0 to 0) 0 (0 to 0) 0 (0 to 0) 
- year 5 0 (0 to 0) 0 (0 to 0) 0 (0 to 0) 
- over 2 years 100 (100 to 200) 100 (100 to 100) 200 (200 to 200) 
- over 5 years 200 (200 to 200) 200 (100 to 200) 300 (300 to 300) 
Total productivity loss 
costs# 
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- year 1 6,700 (5,500 to 8,000) 5,600 (4,300 to 7,000) 6,500 (5,200 to 7,800) 

- year 2 19,300 (15,700 to 
23,100) 

14,700 (11,300 to 
18,300) 

17,100 (13,600 to 
20,700) 

- year 3 15,600 (12,700 to 
18,600) 

11,900 (9,100 to 
14,800) 

13,800 (11, 000 to 
16,800) 

- year 4 9,300 (7,500 to 11,100) 7,100 (5,500 to 8,900) 8,300 (6,600 to 10,100) 
- year 5 700 (300 to 1,100) 600 (100 to 1,200) 800 (400 to 1,300) 

- over 2 years 26,100 (21,300 to 
31,000) 

20,300 (15,700 to 
25,100) 

23,600 (18,900 to 
28,400) 

- over 5 years 51,700 (42,100 to 
61,600) 

39,900 (30,800 to 
49,600) 

46,500 (37,100 to 
56,200) 

Total productivity loss 
costs$ 
- year 1 2,500 (2,100 to 3,000) 2,300 (1,800 to 2,800) 2,500 (2,100 to 3,000) 
- year 2 3,500 (2,800 to 4,300) 3,100 (2,400 to 3,800) 3,200 (2,500 to 3,900) 
- year 3 2,900 (2,400 to 3,500) 2,500 (2,000 to 3,100) 2,600 (2,100 to 3,200) 
- year 4 1,900 (1,500 to 2,300) 1,700 (1,300 to 2,100) 1,700 (1,300 to 2,000) 
- year 5 500 (200 to 900) 500 (100 to 1,100) 400 (200 to 600) 
- over 2 years 6,100 (5,000 to 7,200) 5,300 (4,300 to 6,500) 5,700 (4,600 to 6,800) 

- over 5 years 11,400 (9,300 to 
13,700) 

10,100 (8,000 to 
12,400) 

10,300 (8,300 to 
12,500 

Direct healthcare costs 
- year 1 6,100 (5,500 to 6,700) 7,200 (6,200 to 8,500) 7,000 (6,200 to 7,900) 

- year 2 18,000 (14,200 to 
21,900) 6,700 (5,500 to 8,200) 8,400 (6,100 to 10,900) 

- year 3 15,200 (12,200 to 
18,300) 6,400 (5,400 to 7,500) 7,600 (5,800 to 9,600) 

- year 4 10,600 (8,900 to 
12,400) 6,000 (5,300 to 6,700) 6,500 (5,400 to 7,600) 

- year 5 4,500 (3,900 to 5,000) 5,400 (4,900 to 5,900) 5,000 (4,600 to 5,400) 

- over 2 years 24,100 (20,300 to 
28,000) 

14,000 (12,300 to 
15,9) 

15,400 (13,000 to 
18,200) 

- over 5 years 54,400 (45,800 to 
63,200) 

31,800 (28,400 to 
35,5) 

34,500 (29,200 to 
40,400) 

Indirect non-healthcare 
costs 
- year 1 1,100 (800 to 1,400) 1,600 (1,000 to 2,300) 1,500 (1,100 to 2,000) 
- year 2 300 (200 to 500) 600 (500 to 800) 500 (400 to 700) 
- year 3 700 (600 to 800) 900 (800 to 1,100) 1,200 (1,000 to 1,300) 
- year 4 1,400 (1,300 to 1,500) 1,600 (1,400 to 1,700) 2,500 (2,200 to 2,800) 
- year 5 2,400 (2,200 to 2,500) 2,400 (2,100 to 2,600) 4,300 (3,700 to 4,800) 
- over 2 years 1,400 (1,100 to 1,800) 2,200 (1,600 to 3,100) 2,100 (1,600 to 2,600) 

- over 5 years 5,900 (5,400 to 6,500) 7,100 (6,300 to 8,000) 10,000 (8,800 to 
11,200) 

QALYs 
- year 1 0.69 (0.64 to 0.73) 0.70 (0.67 to 0.74) 0.64 (0.59 to 0.68) 
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- year 2 0.82 (0.80 to 0.84) 0.78 (0.74 to 0.81) 0.82 (0.79 to 0.84) 
- year 3 0.74 (0.69 to 0.78) 0.75 (0.71 to 0.78) 0.72 (0.68 to 0.77) 
- year 4 0.72 (0.68 to 0.76) 0.70 (0.65 to 0.74) 0.74 (0.70 to 0.77) 
- year 5 0.70 (0.66 to 0.74) 0.66 (0.61 to 0.70) 0.70 (0.66 to 0.74) 
- over 2 years 1.51 (1.45 to 1.57) 1.48 (1.41 to 1.54) 1.45 (1.41 to 1.50) 
- over 5 years 3.67 (3.55 to 3.79) 3.58 (3.45 to 3.70) 3.61 (3.50 to 3.72) 
Outcomes based on single imputation nested in 10,000 bootstraps; costs expressed in 
euros.  
TCZ+MTX= initiation of tocilizumab + methotrexate strategy group, TCZ= initiation of 
tocilizumab + placebo-methotrexate strategy group, MTX= initiation of methotrexate + 
placebo-tocilizumab strategy group, total medication costs= all RA medication costs, other 
medication costs= all RA medication costs, without bDMARDs, productivity loss costs= costs 
related to work loss or being less productive, #=using human capital approach, $=using 
friction cost approach, only counting costs for a period of absence up to 85 days, direct 
healthcare costs= all costs related to healthcare, also for other diseases (RA medication 
costs excluded), indirect non healthcare costs= costs related to patient and family (e.g. travel 
cost, buying stair lift, etc.), QALY= quality-adjusted life years [range 0-1, 1= full health]. 
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Supplementary Table 4. Cost (€, rounded to the nearest hundreds) and QALYs over time 
per initial treatment strategy in means (2.5-97.5 percentiles). 

 TCZ+MTX (n=106) TCZ (n=103) MTX (n=108) 
Total medication costs 
- year 1 
- year 2 
- year 3 
- year 4 
- year 5 
- over 5 years 
- over 2 years 

 
17,900 (17,000 to 
18,800) 
10,400 (9,100 to 
11,800) 
8,800 (7,700 to 
9,900) 
5,400 (4,700 to 
6,100) 
400 (200 to 600) 
42,900 (39,300 to 
46,600) 
28,300 (26,500 to 
30,300) 

 
18,400 (17,500 to 
19,200) 
11,100 (9,900 to 
12,500) 
9,400 (8,300 to 
10,500) 
6,000 (5,300 to 
6,700) 
800 (400 to 1,300) 
45,700 (42,100 to 
49,300) 
29,500 (27,600 to 
31,400) 

 
4,400 (3,500 to 
5,300) 
9,100 (7,700 to 
10,500) 
7,900 (6,700 to 
9,100) 
5,400 (4,500 to 
6,200) 
1,600 (900 to 2,400) 
28,400 (24,000 to 
32,800) 
13,500 (11,400 to 
15,600) 

TCZ costs 
- year 1 
- year 2 
- year 3 
- year 4 
- year 5 
- over 5 years 
- over 2 years 

 
16,900 (15,800 to 
18,000) 
7,400 (6,000 to 
8,900) 
6,200 (5,000 to 
7,400) 
3,800 (3,100 to 
4,500) 
200 (100 to 300) 
34,500 (30,300 to 
38,700) 
24,300 (22,000 to 
26,600) 

 
17,900 (17,000 to 
18,800) 
9,100 (7,600 to 
10,500) 
7,700 (6,500 to 
8,900) 
4,800 (4,100 to 
5,600) 
600 (200 to 1,000) 
40,100 (35,9 to 
44,300) 
27,000 (24,8 to 
29,200) 

 
2,600 (19,200 to 
3,400) 
5,700 (4,300 to 
7,200) 
5,000 (3,900 to 
6,300) 
3,700 (2,800 to 
4,500) 
1,600 (900 to 2,400) 
18,600 (14,400 to 
23,000) 
8,400 (6,400 to 
10,400) 

Other bDMARD costs 
- year 1 
- year 2 
- year 3 
- year 4 
- year 5 
- over 5 years 
- over 2 years 

 
900 (500 to 1,500) 
3,000 (1,900 to 
4,100) 
2,500 (1,600 to 
3,500) 
1,600 (1,000 to 
2,200) 
200 (100 to 400) 
8,200 (5,300 to 
11,300) 
3,900 (2,5 00to 
5,500) 

 
400 (100 to 800) 
2,000 (1,100 to 
3,000) 
1,700 (1,000 to 
2,500) 
1,100 (600 to 1,600) 
200 (0 to  400) 
5,400 (3,100 to 
7,900) 
2,400 (1,300 to 
3,600) 

 
1,600 (900 to 2,400) 
3,300 (2,300 to 
4,500) 
2,800 (1,900 to 
3,800) 
1,700 (1,100 to 
2,300) 
0 (0 to 0) 
9,400 (6,300 to 
12,800) 
5,000 (3,300 to 
6,800) 

Other medication costs 
- year 1 
- year 2 
- year 3 
- year 4 
- year 5 
- over 5 years 
- over 2 years 

 
100 (100 to 100) 
0 (0 to 100) 
0 (0 to 0) 
0 (0 to 0) 
0 (0 to 0) 
200 (200 to 200) 
100 (100 to 200) 

 
100 (100 to 100) 
0 (0 to 0) 
0 (0 to 0) 
0 (0 to 0) 
0 (0 to 0) 
200 (200 to 200) 
100 (100 to 100) 

 
100 (100 to 200) 
100 (100 to 100) 
100 (0 to 100) 
0 (0 to 0) 
0 (0 to 0) 
300 (300 to 400) 
200 (200 to 200) 

Total productivity loss costs# 
- year 1 
- year 2 

 
6,700 (5,500 to 
8,000) 

 
5,600 (4,300 to 
7,000) 

 
6,500 (5,200 to 
7,800) 
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- year 3 
- year 4 
- year 5 
- over 5 years 
- over 2 years 

20,100 (16,400 to 
24,000) 
16,900 (13,700 to 
20,200) 
10,500 (8,500 to 
12,500) 
800 (400 to 1,300) 
55,000 (44,700 to 
65,600) 
26,800 (21,900 to 
32,000) 

15,300 (11,700 to 
19,000) 
12,900 (9,900 to 
16,000) 
8,000 (6,100 to 
10,000) 
700 (200 to 1,400) 
42,500 (32,800 to 
52,800) 
20,900 (16,200 to 
25,900) 

17,800 (14,200 to 
21,500) 
15,000 (11,900 to 
18,100) 
9,300 (7,400 to 
11,400) 
900 (400 to 1,500) 
49,500 (39,5 to 59,8) 
24,200 (19,5 to 29,2) 

Total productivity loss costs$ 
- year 1 
- year 2 
- year 3 
- year 4 
- year 5 
- over 5 years 
- over 2 years 

 
2,500 (2,100 to 
3,000) 
3,700 (3,000 to 
4,400) 
3,200 (2,500 to 
3,800) 
2,100 (1,700 to 
2,600) 
600 (300 to 1,100) 
12,100 (9,600 to 
14,600) 
6,200 (5,100 to 
7,300) 

 
2,300 (1,800 to 
2,800) 
3,200 (2,500 to 
3,900) 
2,800 (2,100 to 
3,400) 
1,900 (1,400 to 
2,400) 
600 (1,100 to 1,300) 
10,700 (8,400 to 
13,200) 
5,500 (4,400 to 
6,600) 

 
2,500 (2,100 to 
3,000) 
3,300 (2,600 to 
4,000) 
2,800 (2,200 to 
3,400) 
1,900 (1,500 to 
2,300) 
400 (200 to 700) 
10,900 (8,700 to 
13,200) 
5,800 (4,700 to 
6,900) 

Direct healthcare related 
costs 
- year 1 
- year 2 
- year 3 
- year 4 
- year 5 
- over 5 years 
- over 2 years 

 
6,100 (5,500 to 
6,700) 
18,700 (14,800 to 
22,800) 
16,500 (13,200 to 
19,800) 
12,000 (10,000 to 
14,000) 
5,200 (4,600 to 
5,900) 
58,400 (49,200 to 
67,900) 
24,800 (20,900 to 
8,900) 

 
7,200 (6,200 to 
8,500) 
7,000 (5,700 to 
8,500) 
6,900 (5,800 to 
8,200) 
6,700 (6,000 to 
7,600) 
6,300 (5,700 to 
6,900) 
34,200 (30,600 to 
38,200) 
14,300 (12,500 to 
16,200) 

 
7,000 (6,200 to 
7,900) 
8,700 (6,300 to 
11,400) 
8,200 (6,300 to 
10,400) 
7,300 (6,100 to 
8,600) 
5,900 (5,400 to 
6,300) 
37,100 (31,500 to 
43,500) 
15,700 (13,200 to 
18,600) 

Indirect non-healthcare 
related costs 
- year 1 
- year 2 
- year 3 
- year 4 
- year 5 
- over 5 years 
- over 2 years 

 
 
1,100 (800 to 1,400) 
300 (200 to 500) 
700 (600 to 900) 
1,600 (1,400 to 
1,700) 
2,800 (2,500 to 
3,000) 
6,500 (6,000 to 
7,100) 
1,500 (1,100 to 
1,800) 

 
 
1,600 (1,000 to 
2,300) 
700 (500 to 900) 
1,000 (900 to 1,200) 
1,800 (1,600 to 
1,900) 
2,800 (2,500 to 
3,100) 
7,900 (7,000 to 
8,800) 
2,300 (1,600 to 
3,100) 

 
 
1,500 (1,100 to 
2,000) 
600 (400 to 700) 
1,300 (1,100 to 
1,400) 
2,800 (2,500 to 
3,100) 
5,000 (4,300 to 
5,700) 
11,100 (9,800 to 
1,500) 
2,100 (1,600 to 
2,600) 

QALYs    
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- year 1
- year 2
- year 3
- year 4
- year 5
- over 5 years
- over 2 years

0.69 (0.64 to 0.73) 
0.84 (0.81 to 0.86) 
0.76 (0.71 to 0.81) 
0.76 (0.71 to 0.80) 
0.74 (0.70 to 0.78) 
3.78 (3.66 to 3.91) 
1.52 (1.46 to 1.58) 

0.70 (0.67 to 0.74) 
0.79 (0.75 to 0.82) 
0.77 (0.73 to 0.80) 
0.73 (0.68 to 0.77) 
0.69 (0.65 to 0.74) 
3.69 (3.56 to 3.81) 
1.49 (1.43 to 1.56) 

0.64 (0.59 to 0.68) 
0.83 (0.80 to 0.85) 
0.74 (0.70 to 0.79) 
0.77 (0.73 to 0.80) 
0.74 (0.70 to 0.79) 
3.72 (3.61 to 3.84) 
1.47 (1.42 to 1.51) 

Outcomes based on single imputation nested in 10,000 bootstraps; costs expressed in 
euros. Undiscounted values. 
TCZ+MTX= initiation of tocilizumab + methotrexate strategy group, TCZ= initiation of 
tocilizumab + placebo-methotrexate strategy group, MTX= initiation of methotrexate + 
placebo-tocilizumab strategy group, total medication costs= all RA medication costs, other 
medication costs= all RA medication costs, without bDMARDs, productivity loss costs= costs 
related to work loss or being less productive, #=using human capital approach, $=using 
friction cost approach, only counting costs for a period of absence up to 85 days, direct 
healthcare costs= all costs related to healthcare, also for other diseases (RA medication 
costs excluded), indirect non healthcare costs= costs related to patient and family (e.g. travel 
cost, buying stair lift, etc.), QALY= quality-adjusted life years [range 0-1, 1= full health]. 
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Supplementary Table 5. Mean (2.5-97.5 percentile) difference in costs (€, rounded to the 
nearest hundreds) and QALYs, and ICER with distribution in cost effectiveness plane (%). 

TCZ+MTX vs. MTX TCZ vs. MTX 
Over 2 years 
Medication costs 14,800 (12,000 to 17,700) 16,000 (13,100 to 18,800) 
Direct healthcare costs 9,000 (4,300 to 14,000) -1,500 (-4,800 to 1,800)
Indirect non-healthcare costs -600 (-1,700 to 0) 200 (-0,700 to 1,100) 
Productivity loss costs# 2,600 (-4,300 to 9,600) -3,300 (-10,200 to 3,500)
Productivity loss costs$ 0 (-1,100 to 2,000) -300 (-1,900 to 1,200)

Total cost and effect 
Healthcare perspective 23,900 (18,300 to 29,600) 14,500 (9,900 to 19,000) 
Societal perspective# 25,900 (17,400 to 34,100) 11,400 (3,300 to 19,400) 
Societal perspective$ 23,700 (18,000 to 29,300) 14,400 (9,400 to 19,200) 
QALYs 0.05 (-0.02 to 0.12) 0.03 (-0.06 to 0.11) 
ICERHC

% (SE, SW, NW, NE) 
432.048 

(0,0,7,93) 
552.199 

(0,0,26,74) 
ICER#

% (SE, SW, NW, NE) 
467.311 

(0,0,7,93) 
431.754 

(0,0,26,74) 
ICER$

% (SE, SW, NW, NE) 
427.920 

(0,0,7,93) 
546.065 

(0,0,26,74) 
Over 5 years 
Medication costs 14,500 (8,800 to 20,200) 17,300 (11,500 to 22,900) 
Direct healthcare costs 21,400 (10,400 to 32,400) -2,800 (-10,100 to 4,100)
Indirect non-healthcare costs -4,600 (-6,100 to -3,200) -3,300 (-4,900 to -1,700)
Productivity loss costs# 5,500 (-8,900 to 20,000) -7,000 (-21,200 to 7,200)
Productivity loss costs$ 1,200 (-2,000 to 4,500) -200 (-3,500 to 3,100)

Total cost and effect 
Healthcare perspective 35,900 (22,700 to 48,800) 14,500 (4,400 to 24,200) 
Societal perspective# 36,800 (18,700 to 54,600) 4,200 (-12,500 to 20,900) 
Societal perspective$ 32,600 (19,800 to 45,500) 11,000 (0,600 to 21,100) 
QALYs 0.06 (-0.11 to 0.23) -0.04 (-0.21 to 0.14)
ICERHC

% (SE, SW, NW, NE) 
598,185 

(0,0,24,76) 
-377,128

(0,0,67,33) 
ICER#

% (SE, SW, NW, NE) 
613,487 

(0,0,24,76) 
-108,609

(10,22,44,24) 
ICER$

% (SE, SW, NW, NE) 
542,200 

(0,0,24,76) 
-287,097

(1,1,65,33) 
Outcomes based on single imputation nested in 10,000 bootstraps; costs expressed in 
euros. Undiscounted values. 
TCZ+MTX= initiation of tocilizumab + methotrexate strategy group, TCZ= initiation of 
tocilizumab + placebo-methotrexate strategy group, MTX= initiation of methotrexate + 
placebo-tocilizumab strategy group, Medication costs= all RA medication costs, Direct 
healthcare costs= all costs related to healthcare, also for other diseases (RA medication 
costs excluded), Indirect non healthcare costs= costs related to patient and family (e.g. travel 
cost, buying stair lift, etc.), Productivity loss costs= costs related to work loss or being less 
productive, #=using human capital approach, $=using friction cost approach, only counting 
costs for a period of absence up to 85 days, Healthcare perspective= direct healthcare costs 
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+ medication costs, Societal perspective= direct healthcare costs + indirect not healthcare 
costs + productivity loss costs + medication costs, QALY= quality-adjusted life years. ICER= 
incremental cost effectiveness ratio (using societal perspective according to human capital 
approach), HC= healthcare perspective, SE= south east: gain in QALY, less expensive (i.e. 
TCZ dominant), SW= south west: loss in QALY, less expensive, NW= north west: loss in 
QALY, more expensive (i.e. TCZ inferior), NE= north east: gain in QALY, more expensive. 
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Supplementary Table 6. Mean (2.5-97.5 percentile) difference in costs (€, rounded to the 
nearest hundreds) and QALYs with, and ICER with distribution in cost effectiveness plane 
(%). 
Analysis TCZ+MTX vs. MTX TCZ vs. MTX 

Over 5 years 
base case Societal 

perspective# 
36,800 (18,700 to 

54,600) 
4,200 (-12,500 to 

20,900) 
QALYs 0.06 (-0.11 to 0.23) -0.04 (-0.21 to 0.14)
ICER# 
% (SE, SW, NW, 
NE) 

613,487 
(0,0,24,76) 

-108,609
(10,22,44,24) 

Sensitivity analyses 
complete case Societal 

perspective# 
31,000 (8,200 to 53,200) 9,400 (-11,900 to 

30,400) 
QALYs 0.02 (-0.14 to 0.18) -0.14 (-0.30 to 0.02)
ICER# 
% (SE, SW, NW, 
NE) 

2,127,794 
(0,0,43,57) 

-62,967
(1,19,77,3) 

QALY +0.05
intervention 

Societal 
perspective# 

36,800(18,700 to 
54,600) 

4,200 (-12,500 to 
20,900) 

QALYs 0.12 (-0.05 to 0.29) 0.02 (-0.15 to 0.20) 
ICER# 
% (SE, SW, NW, 
NE) 

306,841 
(0,0,8,92) 

192,750 
(17,15,26,42) 

QALY -0.05
intervention 

Societal 
perspective# 

36,800 (18,700 to 
54,600) 

4,200 (-12,500 to 
20,900) 

QALYs 0.00 (-0.17 to 0.17) -0.10 (-0.27 to 0.08)
ICER# 
% (SE, SW, NW, 
NE) 

961,430,116 
(0,0,50,50) 

-42,368
(3,28,59,10) 

Scenario analyses 
TCZ-SC Societal 

perspective# 
32,900 (14,900 to 

50,400) 
-1,100 (-17,300 to

15,200) 
QALYs 0.06 (-0.11 to 0.23) -0.04 (-0.21 to 0.14)
ICER# 
% (SE, SW, NW, 
NE) 

548,356 
(0,0,24,76) 

29,373 
(17,38,28,17) 

TCZ-SC -10% Societal 
perspective# 

31,700 (13,700 to 
49,200) 

-2,700 (-48,700 to
13,400) 

QALYs 0.06 (-0.11 to 0.23) -0.04 (-0.21 to 0.14)
ICER# 
% (SE, SW, NW, 
NE) 

528,580 
(0,0,24,76) 

71,271 
(20,43,23,14) 

TCZ-SC -30% Societal 
perspective# 

29,300 (11,400 to 
46,800) 

-6,000 (-21,800 to
9,900) 

QALYs 0.06 (-0.11 to 0.23) -0.04 (-0.21 to 0.14)
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ICER# 
% (SE, SW, NW, 
NE) 

488,763 
(0,0,24,76) 

155,624 
(25,52,14,9) 

subgroup DAS28>5.1 Societal 
perspective# 

35,500 (10,600 to 
60,000) 

200 (-23,800 to 23,900) 

QALYs 0.07 (-0.17 to 0.31) -0.01 (-0.26 to 0.25)
ICER# 
% (SE, SW, NW, 
NE) 

513,598 
(0,0,29, 71) 

-24,099
(23,26,26,25) 

Outcomes based on single imputation nested in 10,000 bootstraps; costs expressed in 
euros.  
TCZ+MTX= initiation of tocilizumab + methotrexate strategy group, TCZ= initiation of 
tocilizumab + placebo-methotrexate strategy group, MTX= initiation of methotrexate + 
placebo-tocilizumab strategy group, Societal perspective= direct healthcare costs + indirect 
not healthcare costs + productivity loss costs + medication costs, #=using human capital 
approach, QALY= quality-adjusted life years. ICER= incremental cost effectiveness ratio 
(using societal perspective according to human capital approach), SE= south east: gain in 
QALY, less expensive, SW= south west: Loss in QALY, less expensive, NW= north west: 
Loss in QALY, more expensive, NE= north east: gain in QALY, more expensive, SC= 
subcutaneous, IV=intravenous. 



Supplementary Figure 1 Cost effectiveness acceptability curve for the TCZ based initiation treatment strategy 

groups versus the MTX initiation strategy group over 5 years, using the healthcare perspective. 

TCZ+MTX= initiation of tocilizumab + methotrexate strategy group, TCZ= initiation of tocilizumab + placebo-methotrexate strategy group, MTX= initiation of 

methotrexate + placebo-tocilizumab strategy group 

Example: Using a willingness to pay of €50,000, the probability that TCZ+MTX or TCZ is more cost-effective compared to MTX is 0 or 0%, respectively. 
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Supplementary Figure 2 Cost effectiveness acceptability curve for the TCZ based initiation treatment strategy 

groups versus the MTX initiation strategy group over 5 years, using the societal perspective (friction cost 

approach). 

TCZ+MTX= initiation of tocilizumab + methotrexate strategy group, TCZ= initiation of tocilizumab + placebo-methotrexate strategy group, MTX= initiation of 

methotrexate + placebo-tocilizumab strategy group 

Example: Using a willingness to pay of €50,000, the probability that TCZ+MTX or TCZ is more cost-effective compared to MTX is 0 or 2%, respectively.  
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Supplementary Figure 3 Cost effectiveness acceptability curve, for base case and per sensitivity analysis, for the 

TCZ+MTX initiation treatment strategy group versus the MTX initiation strategy group over 5 years, using the 

societal perspective (human capital approach). 

Base case = using data of all patients included in U-Act-Early, Complete case = using data of all patients also included in the post-trial follow-up, TCZ-SC= 

using TCZ subcutaneously, -10%= price reduction of 10%, -30%= price reduction of 30%. 
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Supplementary Figure 4 Cost effectiveness acceptability curve, for base case and per sensitivity analysis, for the 

TCZ initiation treatment strategy group versus the MTX initiation strategy group over 5 years, using the societal 

perspective (human capital approach). 

Base case = using data of all patients included in U-Act-Early, Complete case = using data of all patients also included in the post-trial follow-up, TCZ-SC= 

using TCZ subcutaneously, -10%= price reduction of 10%, -30%= price reduction of 30%. 
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