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EULAR recommendations for the management of
rheumatoid arthritis with synthetic and biological
disease-modifying antirheumatic drugs: 2019 update

Box 1 Research agenda

20. Will therapeutic drug monitoring improve disease course
and outcome and support decisions about switching within
or between drugs?
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Background
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Method

& Study Design and Participants

« b2-week randomized, open-label, parallel-group trial
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Method

® |nclusion criteria

1. @EILERE

rheumatoid arthritis (RA)
spondyloarthritis (SpA)
psoriatic arthritis (PsA)
ulcerative colitis (UC)
Crohn’s disease (CD)
chronic plaque psoriasis
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Method

® Exclusion criteria
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Method

€ Randomization
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A E& Zopen label
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& Intervention and Assessments
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Method

Action

Guideline for
action

Increase the dose
preferably by
increasing the given
dose by 2-2,5 mg/kg
to a maximum dose
of 10 mg/kg or by
decreasing the dose
interval by 2 weeks to
a minimum of 4
weeks

Consider increasing
dose

Consider (based on
clinical judgement and
the patient’s factors
given below™*)
increasing the dose
preferably by increasing
the given dose by 2-2.5
mg/kg to a maximum
dose of 10 mg/kg or by
decreasing the interval
by 2 weeks to a
minimum of 4 weeks

Within target range.
Continue with the
same dose and
dosing interval

Consider decreasing
dose

Consider (based on
clinical judgement and
the patient factors
given below*) to
decrease the dose
preferably by increasing
the dose interval by 2
weeks to a maximum of
10 weeks or by
decreasing the given
dose by 2-2.5 mg/kg

Decrease the dose
preferably by increasing
the dose interval by 2
weeks to a maximum of
10 weeks or by
decreasing the given
dose by 2-2,5 mg/kg



Method

€ Outcome Measures

B Primary outcome: b2 BDMBICEEDOREIL <Oy bO—ILEINB T &
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RA/PsA: DAS28 (1.2 L E3Eh0 L 3.2 E)

SpA: Ankylosing Spondylitis Disease Activity Score (1.1 F#EiML2.1880 F)
UC: Partial Mayo Score 3l F¥#EM LSS L)

CD: Harvey-Bradshaw Index (45l F¥Ein L7580 F)

Psoriasis: Psoriasis Area and Severity Index (3Ll EEM LS55 L E)

B Secondary outcome: Bt £ TOEFE, PhGA, PGA, ESR, CRP, = -« - -




Method

& Sample Size Calculation
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& Statistical Analyses

Primary outcome: A X7 v 7 [@IESHT

Secondary outcome: binaryldmixed effectA > X 7 v 7 [8])F, continuous iR [EE



Result

Table 1. Baseline Participant Characteristics

Therapeutic drug monitoring Standard therapy
Characteristics (n=227) {(n=227)
Age, mean (SD), y 45.1(14.2) 44.6 (14.3)
Sex, No. (%)

Women 117 (51.5) 99 (43.6)

Men 110 (48.5) 128 (56.3)
Disease duration, median (IQR), v 6.2 (2.0-15.1) 5.3(2.1-12.8)
Diagnosis, No. (%5)

Spondyloarthritis 68 (30.0) 70(30.8)

Ulcerative colitis 38(16.7) 43(18.9)

Rheumatoid arthritis 39(17.2) 40(17.6)

Crohn disease 34 (15.0) 32(14.1)

Psoriatic arthritis 28(12.3) 25(11.0)

Psoriasis 20 (8.8) 17(7.5)
Therapy

Infliximab treatment duration, median (IQR), wk

40.0 (37.9-61.0)

39.9 (37.9-61.0)

Concomitant immunosuppressive therapy, No. (%)?

Concomitant use of glucocorticoids, No. (%)

Use of biologic therapy prior to infliximab, No. (%)

Use of tumor necrosis factor inhibitor prior
to infliximab, No. (%6)°

Use of other biologic therapy prior to infliximab, No. (%)¢

Exposed to therapeutic drug monitoring prior
to randomization, No. (%)°

Disease activity at baseline

Erythrocyte sedimentation rate,
median (IQR), mm/hf

C-reactive protein, median (IQR), mg/L?

Patient global assessment of disease activity,
mean (SD)"

Physician %lobal assessment of disease activity,

mean (5D)

123 (54.2)
15 (6.6)
62 (27.3)
62 (27.3)

6 (2.6)
90 (39.6)

7.0(3.0-12.0)

1.0 (1.0-3.0)
25.8(21.6)

13.8(15.8)

130(57.3)
13 (5.7)
63 (27.8)
61 (26.9)

12 (5.3)
92 (40.5)

5.0 (2.0-11.0)

1.0 (1.0-3.0)
22.5(19.1)

11.2(12.6)



Table 1. Baseline Participant Characteristics (continued
Result P ( )

Therapeutic drug monitoring Standard therapy
Characteristics (n=227) (n=227)
Disease-specific characteristics
Spondyloarthritis
HLA-B27 positive, No. (%) 52 (82.5) 53(79.1)
Ankylosing Spondylitis Disease Activity Score, mean (SD) 1.6 (0.8) 1.5 (0.8)
Ulcerative colitis, median (IQR)
Partial Mayo Score! 0.0 (0.0-2.0) 0.0(0.0-2.0)

Fecal calprotectin level, mg/kg"
Rheumatoid arthritis

43.0(15.0-95.0)

114.0(25.0-237.0)

Anticitrullinated protein antibody positive, No. (%) 28 (71.8) 30(75.0)

Rheumatoid factor positive, No. (%) 24 (61.5) 27 (71.1)

Disease Activity Score in 28 Joints, mean (SD)" 2.4(1.0) 2.3(1.2)
Crohn disease, median (IQR)

Harvey-Bradshaw Index™ 3.0(1.0-6.0) 3.0(1.0-4.0)

Fecal calprotectin level, mg/kg“
Psoriatic arthritis

Disease Activity Score in 28 Joints, mean (SD)"
Psoriasis

Psoriasis Area and Severity Index, mean (5D)"

51.0(16.0-113.0)

2.1(1.1)

2.4(1.7)

67.0(38.0-120.5)

1.6(1.0)

2.3(1.4)

EfE: DAS28<2.6, ASDAS<1.3



Result

& Primary outcome

TDM2f 73.6% vs 12258

Figure 2. Sustained Disease Control With No Disease Worsening (Primary Outcome)

Sustained disease control,

MNo./total (%)

Therapeutic drug
monitoring

Standard
therapy

Adjusted difference,
% (95% Cl)

Spondyloarthritis
Ulcerative colitis
Rheumatoid arthritis
Crohn disease
Psoriatic arthritis
Psoriasis

Overall

54/68 (79.4)
27/38 (71.1)
27/39 (69.2)
24/34 (70.6)
19/28 (67.9)
16/20 (80.0)
1677227 (73.6)

41/70 (58.6)
21/43 (48.8)
22/40 (55.0)
17/32 (53.1)
16/25 (64.0)
10/17 (58.8)
127/227 (55.9)

20.9 (6.0 to 35.8)
22.3(1.6t043.1)
13.6 (-7.4 to 34.6)
17.4 (-5.5 to 40.3)
6.2 (-19.5 to 31.9)
19.9 (-9.1 to 48.9)
17.6(9.0t0 26.2)

-50

Favors standard | Favors therapeutic
therapy | drug monitoring
—.—
[ 3
L
-
_-_
-25 0 25 50

Adjusted difference,
% (95% Cl1)

# 2t 55.9%, adjusted difference 17.6% (P <0.001)



Result Figure 3. Time to Disease Worsening

50
& Secondary outcome
5
§ Standard therapy
S
= 304
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Z
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E
E Therapeutic drug monitoring
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o
Hazard ratio, 2.1 (95% Cl, 1.5-2.9)
ﬂ T T T T T 1

0 8 16 24 32 40 52
Follow-up, wik

No. at risk
Standard therapy 227 224 203 187 165 150 136
Therapeutic drug monitoring 227 226 214 201 194 184 170
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Result

& Secondary outcome

eTable 5. Results Secondary Endpoints

Baseline Week 52 Adjusted Difference at
52 weeks (95% Cl)
Therapeutic Standard Therapeutic Standard
Drug Therapy Drug Therapy
Monitoring Monitoring

Observed values

Change from baseline

Continuous endpoints

Measures of disease activity

Physician's global assessment? 13.8 (15.8) 11.2 (12.6) -1.5 (18.5) 0.2 (15.6) 0.5 (-2.0,3.0)
Patient's global assessment? 25.8 (21.6) 22.5(191) -0.3 (21.3) 2.4 (20.2) 0.9(-244.2)
Erythrocyte sedimentation rate®, mm/hr 7.0(3.0,12.0) 5.0(2.0,11.0) 0.0 (6.0) 1.5 (9.9) 0.6 (-0.5,1.8)
C-reactive protein?, mg/L 1.0 (1.0,3.0) 1.0 (1.0,3.0) 0.1(3.8) 0.8 (15.6) 0.9 (-0.3,2.0)
Disease Activity Score 28 joints® RAPsA 2.3 (1.0) 2.0(1.2) -0.1 (0.9) 0.1(1.0) 0.1 (-0.2,0.3)




Result

&® Treatment Algorithm and Drug Consumption

IFXTEHH 58 4.8mg/kg
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Result

IFXilzi’;jﬁuEPi;;%F 5.8 mg/L
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@ Infliximab Levels and Antidrug Antibodies
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0 8 16 24 32 40 52
Weeks
, ~ No_of observations
Therageutlc drug monitoring 223 206 200 196 190 188 181
tandard therapy 223 197 193 171 166 162 173

-Therapeutic drug monitaring

- Standard therapy



Result
& Adverse Events

EEEZRIE, TDMEE60%, 12 REEE63 %
RAIEIFTDMEF TEL (D LN
Infusion reaction |, Z4E B EEEE T34,
TDMEET141.

Table 2. Treatment-Emergent Adverse Events

Mo. (%) of participants

Therapeutic drug

monitoring Standard therapy
Events (n=227) (n=227)
Serious adverse events?® 16 (7) 18 (8)
Adverse events 137 (60) 142 (63)
Most frequent adverse events®
Upper respiratory tract 70(31) 58 (26)
infection®
Rash 9(4) 14 (6)
Gastroenteritis 8(4) 8 (4)
Herpes virus infection 8 (4) 4
Pneumonia 8(4) 4
Most frequent serious adverse
events®
Bacterial infection® 3(1) 3(1)
Bone fracture 1(<1) 3 (1)
Acute appendicitis 2(1) 1(<1)
Choledocholithiasis 1(<1) 2 (1)



Discussion
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Limitation

 Open label
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