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Background: A lack or loss of response to TNFα inhibitors (TNFi) has been associated 
with low serum drug levels and formation of anti-drug antibodies (ADAb). Therapeutic 
drug monitoring (TDM), an individualised treatment strategy based on regular assess-
ments of serum drug levels, has been suggested to optimise efficacy of TNFi. It is still 
unclear if TDM improves clinical outcomes, and the value of TDM has recently been 
included in the research agenda across different specialities. This first randomised con-
trolled trial on the effectiveness of TDM in a range of immune mediated inflammatory 
diseases including rheumatic diseases, the NORwegian DRUg Monitoring trial part A 
(NOR-DRUM (A)) focus on the induction period of infliximab (INX) treatment.
Objectives: To assess if TDM is superior to standard treatment in order to 
achieve remission in patients starting INX.
Methods: In the investigator-initiated, randomised, open-label, multicentre NOR-
DRUM (A) study, adult patients with rheumatoid arthritis (RA), psoriatic arthritis 
(PsA), spondyloarthritis (SpA), ulcerative colitis (UC), Crohn’s disease (CD) and 
psoriasis (Ps) starting INX therapy were randomly assigned to administration of INX 
according to a treatment strategy based on TDM (TDM arm) or to standard admin-
istration of INX without TDM (control arm). Study visits were conducted at each infu-
sion. The primary endpoint was remission at week 30. In the TDM arm, the dose and 
interval were adjusted according to INX trough levels to reach the therapeutic range 
(Figure 1). If the patient developed significant levels of ADAb, INX was terminated. To 
guide the investigators, the TDM strategy was integrated in an interactive eCRF. The 
primary endpoint was analysed by mixed effect logistic regression in the full analyses 
set (FAS), adjusting for diagnoses. Infections and infusion reactions were specified 
as adverse events (AEs) of special interest. Clinical trial.gov: NCT03074656
Results: We enrolled 411 patients at 21 study centres between January 2017 and 
December 2018. 398 patients (RA 80, PsA 42, SpA 117, UC 80, CD 57, Ps 22) received 
the allocated strategy and were included in the FAS population. Demographic and base-
line characteristics were comparable in both arms. TDM was not found to be superior 
to standard treatment with regard to the primary outcome. Remission at week 30 was 
reached in 100 (53%) and 106 (54%) of the patients in the TDM and control arm, respec-
tively (adjusted difference, 1.5%; 95% confidence interval (CI), -8.2 to 11.1, p=0.78) (Fig-
ure 2). Consistent results were shown for all the secondary endpoints (Figure 3) and in 
the sensitivity analyses. Twenty patients (10%) in the TDM arm and 30 patients (15%) in 
the control arm developed significant levels of ADAb. The number of adverse events (AE) 
was similar in both groups, however infusion reactions were less frequent (5 patients 
(2.5%) vs 16 patients (8.0%)) in the TDM arm (difference 5.5% (95% CI 1.1, 9.8%))
Conclusion: NOR-DRUM (A) is the first randomised trial to address effective-
ness of TDM in the induction period of TNFi treatment, and the first trial to address 
TDM in rheumatic diseases. In this study, TDM was not superior to standard 
treatment in order to achieve remission. Although improved safety is indicated by 
a reduction in infusion reactions, implementation of TDM as a general strategy in 
the induction period of INX is not supported by the NOR-DRUM (A) study.
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Background: Upadacitinib (UPA) is an oral, reversible, JAK inhibitor approved 
for treatment of rheumatoid arthritis (RA) and currently under evaluation for treat-
ment of psoriatic arthritis (PsA).
Objectives: To assess the efficacy and safety of UPA vs placebo (PBO) and 
adalimumab (ADA) in patients (pts) with PsA and prior IR or intolerance to ≥1 
non-biologic DMARD (non-bDMARD).
Methods: Pts with active PsA (≥3 swollen and ≥3 tender joints), active or historical psoria-
sis, and on ≤2 non-bDMARDs were randomized 1:1:1:1 to once daily UPA 15 mg (UPA15), 
UPA 30 mg (UPA30), ADA 40 mg every other week, or PBO. The primary endpoint was 
the proportion of pts achieving ACR20 for UPA vs PBO at Wk 12. Multiplicity controlled 
secondary endpoints for each dose of UPA vs PBO included change in HAQ-DI, FACIT-F, 
and SF-36 PCS (Wk 12); static Investigator Global Assessment of Psoriasis of 0 or 1, 
PASI75, and change in Self-Assessment of Psoriasis Symptoms (Wk 16); change in mod-
ified Sharp/van der Heijde Score (mTSS), proportion of pts achieving MDA, and resolution 
of enthesitis (LEI=0) and dactylitis (LDI=0) (Wk 24). For each dose of UPA, the multiplici-
ty-controlled analysis also included non-inferiority and superiority vs ADA for ACR20 and 
superiority for HAQ-DI and pt’s assessment of pain NRS (Wk 12). ACR50/70 at Wk 12 
and ACR20 at Wk 2 were additional secondary endpoints. Treatment-emergent adverse 
events (TEAEs) through 24 wks are reported for pts who received ≥1 dose of study drug.
Results: 1705 pts were randomized; 1704 received study drug (53.2% female, 
mean age 50.8 yrs, mean duration of PsA diagnosis 6.1 yrs). 82% were on ≥1 con-
comitant non-bDMARD, of whom 84% received MTX +/- another non-bDMARD.
At Wk 12, ACR20 rates were 70.6% with UPA15 and 78.5% with UPA30 vs 36.2% 
with PBO (p < .001 for UPA15/30 vs PBO) and 65.0% with ADA (non-inferiority, p 
< .001 for UPA15/30 vs ADA; superiority, p < .001 for UPA30 vs ADA). A greater 
proportion of pts achieved ACR50/70 with UPA15/30 vs PBO and UPA30 vs ADA. 
Improvements were observed with UPA15/30 vs PBO for all multiplicity controlled 
secondary endpoints and for UPA 15/30 vs ADA for HAQ-DI and UPA 30 vs ADA 
for improvement in pain (Figure 1A-1B). At Wk 24, change in mTSS was 0.25 for 
PBO, -0.04 for UPA15, 0.03 for UPA30, and 0.01 for ADA (p < 0.001 for UPA15/30 vs 
PBO). The rates of TEAEs and serious AEs, including serious infections, were sim-
ilar in the PBO, UPA15, and ADA arms and higher with UPA30 (Figure 2). The rate 
of herpes zoster was similar for PBO and UPA15/30. No MACE was reported with 
UPA. One malignancy occurred in each of the PBO and UPA15 arms, and 3 malig-
nancies were reported in each of the UPA30 and ADA arms. VTE were reported in 1 
pt on PBO, 1 pt on UPA30, and 2 pts on ADA. One death occurred in the PBO arm.
Conclusion: In this non-bDMARD-IR PsA population, treatment with UPA15/30 
demonstrated improvement in musculoskeletal symptoms, psoriasis, physical 
function, pain, and fatigue and inhibited radiographic progression; improvements 
were observed by Wk 2. At Wk 12, UPA15/30 were non-inferior to ADA for ACR20, 
with superiority demonstrated for UPA30. Greater percentages of UPA vs PBO pts 
achieved stringent measures of disease control (MDA, ACR50/70, sIGA 0/1). No 
new safety signals were identified compared with the safety profile observed in RA.
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Background: The optimal first-line treatment of patients (pts) with early rheuma-
toid arthritis (RA) is yet to be established.
Objectives: The primary aim was to assess and compare the proportion of pts 
who achieved remission with active conventional therapy (ACT) and with three 
different biologic therapies after 24 wks. Secondary aims were to assess and 
compare other efficacy measures.
Methods: The investigator-initiated NORD-STAR trial (NCT01491815) was con-
ducted in the Nordic countries and Netherlands. In this multicenter, randomized, 
open-label, blinded-assessor study pts with treatment-naïve, early RA with 
DAS28>3.2, and positive RF or ACPA, or CRP >10mg/L were randomized 1:1:1:1. 
Methotrexate (25 mg/week after one month) was combined with: 1) (ACT): oral pred-
nisolone (tapered quickly); or: sulphasalazine, hydroxychloroquine and mandatory 
intra-articular (IA) glucocorticoid (GC) injections in swollen joints <wk 20; 2) certo-
lizumab 200 mg EOW SC (CZP); 3) abatacept 125 mg/wk SC (ABA); tocilizumab 
162 mg/wk SC (TCZ). IA GC was allowed in all arms <wk 20. Primary outcome was 
clinical disease activity index remission (CDAI≤2.8) at wk 24. Secondary outcomes 
included CDAI remission over time and other remission criteria. Dichotomous out-
comes were analyzed by adjusted logistic regression with non-responder imputa-
tion (NRI). Non-inferiority analyses had a pre-specified margin of 15%.
Results: 812 pts were randomized. Age was 54.3±14.7 yrs (mean±SD), 31.2% 
were male, DAS28 5.0±1.1, 74.9% were RF and 81.9% ACPA positive. Fig  1 
shows the adjusted CDAI remission rates over time with 95% CI. Table shows 
crude remission and response rates and absolute differences in adjusted 
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