
Original article

The impact of different (rheumatoid) arthritis
phenotypes on patients’ lives

Nathalie Luurssen-Masurel1, Angelique Elisabeth Adriana Maria Weel1,2,3,
Johanna Maria Wilhelmina Hazes1 and
Pascal Hendrik Pieter de Jong1 and the tREACH group investigators

Abstract

Objectives. To compare patient-reported outcome (PRO) domains between three arthritis phenotypes [undifferenti-

ated arthritis (UA), autoantibody-negative RA (RA�) and autoantibody-positive RA (RAþ)] at diagnosis, after 2 years

and over time.

Methods. All UA (n¼130), RA� (n¼176) and RAþ (n¼ 331) patients from the tREACH trial, a stratified single-

blinded trial with a treat-to-target approach, were used. PRO comparisons between phenotypes at baseline and

after 2 years were performed with analysis of variance, while a linear mixed model compared them over time.

Effect sizes were weighted against the minimal clinically important differences (MCIDs) for each PRO.

Results. RA� patients had a higher disease burden compared with RAþ and UA. At baseline and after 2 years,

RA� patients had more functional impairment and a poorer Physical Component Summary (PCS) compared with

the other phenotypes, while they only scored worse for general health and morning stiffness duration at baseline.

The MCIDs were exceeded at baseline, except for functional ability between RAþ and UA, while after 2 years only

the MCID of the PCS was exceeded by RA� compared with UA and RA. After 2 years the PROs of all phenotypes

improved, but PROs measuring functioning were still worse compared with the general population, even when

patients had low disease activity.

Conclusion. RA� patients had the highest disease burden of all phenotypes. Although most patients have low

disease activity after treatment, all clinical phenotypes still have a similar significant impact on patients’ lives, which

is mainly physical. Therefore it is important to assess and address PROs in daily practice because of persistent

disease burden despite low disease activity.

Trial registration. ISRCTN26791028.
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Introduction

Rheumatologists frequently assess new-onset inflamma-

tory arthritis, but recognizing the underlying disease can

be challenging, especially in an early stage [1, 2]. Early

arthritis can be divided into three clinical phenotypes:

undifferentiated arthritis (UA), autoantibody-negative RA

(RA�) and autoantibody-positive RA (RAþ).

Although the aforementioned phenotypes have a dif-

ferent prognosis, (initial) treatment is similar for each

phenotype [1–7]. Fortunately, the prognosis has
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. RA� patients had the highest disease burden when compared with the other clinical phenotypes.

. Assessing and addressing patient-relevant outcomes in daily practice is important because of persistent

disease burden.
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improved enormously due to early intensive DMARD

strategies and a treat-to-target management approach

[1, 2]. However, in the past, the emphasis was more on

clinical outcomes and less on patient-relevant out-

comes, but today the delivery of healthcare is shifting

towards a patient-centred care (PCC) approach. PCC

focuses on outcomes that are meaningful and valuable

to the individual patient [8–11]. It is already known that

arthritis has a significant impact on patients’ lives, but it

is not completely clear whether this impact differs be-

tween the different phenotypes and which domains are

influenced most [7, 9, 12].

Recently the International Consortium for Health

Outcome Measurement internationally agreed upon

which domains were most relevant for inflammatory

arthritis patients and determined a standard set of

patient-reported outcome (PRO) measures [10, 13].

This is in agreement with previously developed core out-

come sets of the OMERACT, ACR/EULAR and the

Combination of Methotrexate and Etanercept in Early

Rheumatoid Arthritis trial (COMET) [14]. The patient-

relevant domains for inflammatory arthritis are pain, fa-

tigue, activity limitation, overall emotional and physical

health impact, work/school/housework ability and prod-

uctivity [10, 13]. Although these domains are to a certain

extent addressed in previous literature, they have never

been addressed all at once [9, 13, 15, 16].

Moreover, literature comparing PROs between the

aforementioned phenotypes is sparse. To our know-

ledge, Boer et al. [12] compared PROs between RA�

and RAþ patients at baseline and over time, while

Nordberg et al. [7, 17] compared them at baseline and

after 2 years, but not over time. Moreover, both studies

did not include UA patients, nor did they address all

domains.

Therefore the aim of this study was to compare all

patient-relevant outcome domains for inflammatory

arthritis between three clinical phenotypes (UA, RA� and

RAþ) at diagnosis, after 2 years and over time.

Methods

Patients

For this study we used data from the tREACH trial,

which was a multicentre, stratified, single-blinded,

randomized controlled trial with a treat-to-target ap-

proach that compared different initial treatment strat-

egies [18, 19]. The tREACH trial has been described in

detail elsewhere [19]. All patients gave written informed

consent before inclusion and medical ethics committees

at each participating centre approved the tREACH study

protocol (MEC-2006-252). The inclusion and follow-up

period has already ended and all data have been

collected.

All patients enrolled in the tREACH trial were selected

for this study. Patients who fulfilled the 1987 and/or

2010 criteria for RA were classified as autoantibody

negative (RA�) or autoantibody positive (RAþ) depending

on the absence or presence of one or more autoanti-

bodies. Patients with one or more swollen joints who did

not fulfil the 1987 and/or 2010 classification criteria for

RA were classified as undifferentiated arthritis (UA). Our

dataset contains 130 UA, 176 RA� and 331 RAþ

patients.

Study design

The tREACH trial had a treat-to-target approach aiming

for low disease activity (DAS <2.4) [20]. Treatment alter-

ations could occur every 3 months depending on the

disease activity, and in case of very active disease,

based on the rheumatologists’ insight, an earlier visit

could be planned.

Patients received either initial MTX, including DMARD

combination therapies with or without glucocorticoid

bridging therapy (MTXþ), HCQ or NSAIDs/glucocorti-

coids (no DMARDs). Treatment was intensified in case

of still active disease (DAS �2.4). Treatment intensifica-

tions occurred in the following order: triple DMARD ther-

apy, consisting of MTX, SSZ and HCQ; MTXþ
etanercept (50 mg/week, s.c.); MTXþ adalimumab

(40 mg/2 weeks, s.c.) and MTXþ abatacept (500–1000

mg/4 weeks, i.v., weight dependent).

Tapering of medication occurred if the DAS was <1.6

at two consecutive visits. Medication was gradually

discontinued, except for HCQ and naproxen, which

were immediately stopped. In case of a flare (DAS �2.4)

during tapering, full treatment was restarted, according

to the stage in the protocol.

Data collection procedure

Visits occurred every 3 months and at each visit the

DAS and the following PROs were collected: quality of

life, functional ability, general health (GH), pain, morning

stiffness duration, fatigue and productivity loss. Health

status and anxiety and depression were collected every

6 months.

Quality of life was measured with the European

Quality of Life 5-Dimensions 3-Levels (EQ-5D-3L) ques-

tionnaire. Higher scores represent a higher quality of life

[21]. For functional ability, the HAQ disability index

(HAQ-DI) was used and higher scores indicate poorer

function [22–24]. GH was measured on a 0–100 mm vis-

ual analogue scale (VAS), where higher scores reflect a

poorer health status [25, 26]. Pain and morning stiffness

were measured with a Likert scale and are interpreted

the same as GH [27]. Fatigue was measured with the

Fatigue Assessment Scale (FAS) and higher scores re-

flect more fatigue [22]. For anxiety and depression the

Hospital Anxiety and Depression Scale (HADS) was

used and a score >7 represents a possible anxiety dis-

order or depression [28, 29]. Health status was meas-

ured with the 36-item Short Form Health Survey (SF-36),

which assesses eight domains on a scale of 0–100, with

higher scores indicating better health status. The SF-36

addresses the following domains: physical functioning

(PF), role physical (RP), bodily pain (BP), GH
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perceptions, vitality (VT), social functioning (SF), role

emotional (RE) and mental health (MH). These domains

are also combined into a Physical Component Summary

(PCS) score and Mental Component Summary (MCS)

score [25, 30–32]. Productivity loss includes absentee-

ism, i.e. sick leave, and presenteeism, i.e. working while

sick, in the last 3 months. For both outcomes, propor-

tions of occurrence over the entire working population

are given [27].

Data analysis procedure

Analysis of variance (ANOVA) was used to compare the

difference in each PRO (11 in total) between the three

phenotypes (i.e. UA, RA� and RAþ) at diagnosis and

after 2 years. In case of a significant difference, statistic-

al comparisons between the phenotypes were made by

Student’s t test, chi-squared test or Wilcoxon rank sum

test, when appropriate. Furthermore, the effect sizes

were weighted against the minimal clinically important

difference (MCID) for each PRO, except for morning

stiffness duration due to an unknown MCID [21–23, 25,

27–29, 33].

Additionally, a linear mixed model (LMM) with an un-

structured covariance matrix was used to compare each

PRO over time in which the arthritis phenotype, time,

age, gender, initial treatment and baseline DAS and

PRO were the covariates. Within the LMM, the RAþ

patients were set as the reference.

Besides the aforementioned analyses, we also

assessed whether PROs after 2 years of follow-up dif-

fered between patients with and without active disease

(respectively DAS �2.4 and DAS <2.4) stratified for

clinical phenotype (see Supplementary Table S1, avail-

able at Rheumatology online). Finally, we compared

the RA patients who fulfilled the 1987 criteria with

those who fulfilled the 2010 criteria, stratified for RA

phenotype (see Supplementary Table S2, available at

Rheumatology online).

The dropout ratios for UA, RA� and RAþ patients

were 31% (40/130), 27% (48/176) and 24% (81/331), re-

spectively (see Supplementary Fig. S1, available at

Rheumatology online). Multiple imputations with chained

equations (MICE), with 40 imputations, were used to

handle these missing data. Imputation regression mod-

els were constructed for the DAS and all PROs, in which

treatment, gender, age and the corresponding measures

at baseline were the independent variables.

Although dropout ratios were similar between groups,

we hypothesized that the reason for dropout might be

different for the UA group compared with the RA

groups. We therefore performed a sensitivity analysis

using only complete cases and patients who are in

DMARD-free remission (DFR) from the UA group and

compared them with the other two phenotypes to en-

sure that our findings were valid.

Furthermore, to correct for multiple testing, a

Bonferroni correction was applied for all ANOVAs and

LMMs. The calculated P-values were corrected by

multiplying the P-value with the 33 performed tests. If a

significant Bonferroni-corrected P-value was acquired

with the ANOVA, additional tests were performed with-

out adjustment. A P-value �0.05 was still considered

statistically significant with the aforementioned ap-

proach. Statistical analyses were done in Stata version

15.1 (StataCorp, College Station, TX, USA.

Results

Patients

The baseline characteristics of the 130 UA, 176 RA�

and 331 RAþ patients are given in Table 1. Age, gender

TABLE 1 Baseline characteristics for all arthritis subsets

Characteristics UA (n 5 130) RA2 (n 5 176) RA1 (n 5 331)

Demographics
Age, years, mean (S.D.) 50 (14) 55 (15) 53 (14)

Sex, female, n (%) 88 (68) 118 (67) 225 (68)
Disease characteristics
Symptom duration, days, median (IQR) 136 (77–223) 129 (89–198) 146 (84–213)

RF positivity, n (%) 6 (5) 0 (0) 261 (79)
ACPA positivity, n (%) 6 (5) 0 (0) 261 (79)

Erosive disease, n (%)a 0 (0) 25 (14) 41 (12)
DAS44, mean (S.D.) 2.34 (0.67) 3.42 (1.00) 3.19 (0.87)
SJC44, median (IQR) 3 (2–4) 7 (4–12) 6 (3–11)

ESR, mm/h, median (IQR) 14 (7–26) 16 (9–31) 23 (13–39)
Initial treatment

MTXþ, n (%) 37 (28) 80 (45) 250 (76)
csDMARDs, n (%) 38 (29) 49 (28) 66 (20)
No DMARDs, n (%) 55 (42) 47 (27) 15 (5)

aErosive disease is defined as having an erosion score >1 in three separate joints [34]. csDMARDs, HCQ therapy; MTXþ,

all MTX treatment strategies, including combination therapies, with or without glucocorticoid bridging therapy; No
DMARDs, NSAIDs or glucocorticoids.
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and symptom duration were equally divided among the

clinical phenotypes (Table 1).

Clinical outcomes

Disease activity was higher in RA patients compared

with UA patients, including the 44-joint swollen joint

count (SJC44). At baseline, the mean DAS was 2.34 (S.D.

0.67), 3.42 (1.00) and 3.19 (0.87) for UA, RA� and RAþ

patients, respectively, while the median SJC44 was 3

[interquartile range (IQR) 2–4], 7 (4–12) and 6 (3–11), re-

spectively (Table 1, Fig. 1). After 2 years the DAS was

comparable between all phenotypes (Fig. 1).

Quality of life

Quality of life (EQ-5D-3L) did not differ between the phe-

notypes at baseline and after 2 years (Table 2, Fig. 2A).

However, the EQ-5D-3L over time was lower for RA�

compared with RAþ patients [b¼�0.03 (95% CI �0.04,

�0.01), P¼0.033] (Table 3, Fig. 2A).

Functional ability (HAQ-DI)

At baseline and after 2 years, RA� patients had the most

functional impairment [at baseline, median 1.00 (IQR

0.63–1.50); after 2 years, 0.65 (0.50–1.03)], followed by

RAþ [at baseline, 0.75 (0.38–1.25); after 2 years, 0.52

(0.30–0.75)] and UA [at baseline, 0.63 (0.25–0.88); after

2 years, 0.49 (0.25–0.64)] (Table 2, Fig. 2B). The MCID

was only exceeded (�0.22) at baseline when RA� was

compared with UA and RAþ (Table 2). Functional impair-

ment over time was also more severe for RA� compared

with RAþ [b¼0.16 (95% CI 0.11, 0.22), P¼ 0.000]

(Table 3, Fig. 2B).

GH

At baseline, GH was worse for RA� [median 52 (IQR 34–

67)] and RAþ [50 (30–68)] compared with UA [39 (25–

58)], which also exceeded the MCID (�10; Table 2,

Fig. 2C). No significant differences were seen after

2 years (Table 2, Fig. 2C). GH over time was poorer for

RA� compared with RAþ patients [b¼5.66 (95% CI

3.27, 8.04), P¼0.000] (Table 3, Fig. 2C).

Pain

No significant differences in pain were seen between all

phenotypes at baseline or after 2 years (Table 2,

Fig. 2D). Pain over time was more severe for RA� com-

pared with RAþ [b¼0.51 (95% CI 0.25, 0.77), P¼ 0.000]

(Table 3, Fig. 2D).

Morning stiffness duration

No significant differences in morning stiffness duration

were seen at baseline or after 2 years (Table 2, Fig. 2E).

Morning stiffness duration over time was more severe

for RA� compared with RAþ [b¼0.29 (95% CI 0.13,

0.44), P¼ 0.000] (Tables 2 and 3, Fig. 2E).

Fatigue

No significant differences in fatigue were seen between

all phenotypes at baseline, after 2 years or over time

(Tables 2 and 3, Fig. 2F).

FIG. 1 DAS

Error bars indicate 95% CIs and IQRs for given means.

The impact of different (rheumatoid) arthritis phenotypes on patients’ lives

https://academic.oup.com/rheumatology 3719

D
ow

nloaded from
 https://academ

ic.oup.com
/rheum

atology/article/60/8/3716/6002796 by guest on 10 Septem
ber 2021



Anxiety and depression (HADS)

At baseline, a possible anxiety disorder (HADS >7) was

seen in 28% (n¼ 36), 30% (n¼52) and 28% (n¼ 92) of

UA, RA� and RAþ patients, respectively, which

decreased to 8% (n¼11), 13% (n¼22) and 6% (n¼21),

respectively, after 2 years. In addition, depression

(HADS >7) at baseline was seen in 16% (n¼ 21), 22%

(n¼39) and 19% (n¼ 63) of UA, RA� and RAþ patients,

respectively, which decreased to 3% (n¼ 4), 8% (n¼14)

and 3% (n¼ 10), respectively, after 2 years. Anxiety and

depression scores showed no significant differences

between all phenotypes at baseline, after 2 years or over

time (Tables 2 and 3).

Health status

At baseline, the SF-36 PCS was lower for RA� [mean

39.9 (S.D. 6)] and RAþ [40.5 (6)] compared with UA

patients [43.0 (6)]. In addition, after 2 years the PCS was

lower for RA� [mean 39.6 (S.D. 10)] and RAþ [43.2 (9)]

compared with UA [45.4 (8)] and also for RA� [39.6 (10)]

compared with RAþ [43.2 (9)]. MCIDs at baseline and

after 2 years were exceeded (�2.5) when the

TABLE 2 Difference between phenotypes at baseline and after 2 years

PROs Time UA
(n 5 130)

RA2

(n 5 176)
RA1

(n 5 331)
ANOVA
P-value

Adjusted
P-value

Significant
difference
between
subsets

Effect
sizes vs
MCIDa

Quality of lifeb T0 0.69 (0.19) 0.63 (0.24) 0.64 (0.23) .039 1.27

(EQ-5D-3L, MCID
�0.04) [21]

T24 0.80 (0.16) 0.76 (0.16) 0.80 (0.14) 117

Functional abilityc T0 0.63 1.00 0.75 .000 .000 RA� vs UA P¼ .000 0.37
(HAQ-DI, MCID
�0.22) [22–24]

(0.25-0.88) (0.63-1.50) (0.38-1.25) RAþ vs UA P¼ .000 0.12

RAþ vs RA� P¼ .003 �0.25
T24 0.49 0.65 0.52 .000 RA� vs UA P¼ .000 0.16

(0.25–0.64) (0.50–1.03) (0.30–0.75) .000 RAþ vs RA� P¼ .000 �0.13

General healthc T0 39 (25–58) 52 (34–67) 50 (30–68) .001 .026 RA� vs UA P¼ .001 13
(VAS, MCID �10)

[25, 26]
RAþ vs UA P¼ .001 11

T24 19 (9–32) 22 (10–48) 19 (8–40) .107

Painc T0 5 (3–7) 6 (4–8) 5 (3–8) .006 .182
(10-point Likert,

MCID �1) [35]
T24 2 (1–4) 3 (1–5) 2 (1–3) .069

Morning stiffness
durationc

T0 1 (1–2) 2 (1–4) 2 (1–4) .000 .010 RA� vs UA P¼ .000 1

(7-point Likert) RAþ vs UA P¼ .018 1

RAþ vs. RA� .017 0
T24 1 (0–1) 1 (0–2) 0 (0–1) .022 .726

Fatigueb T0 21.0 (7) 22.6 (7) 22.0 (7) .152

(FAS, MCID
�10) [22]

T24 19.5 (7) 21.8 (7) 20.3 (6) .023 .749

Anxietyb T0 5.5 (3.6) 6.0 (3.9) 5.6 (3.8) .571
(HADS, MCID
�1.7) [28, 29]

T24 4.4 (2.8) 4.6 (3.5) 4.0 (2.6) .142

Depressionb T0 4.1 (3.6) 4.9 (3.8) 4.5 (3.6) .168
(HADS, MCID
�1.7) [28, 29]

T24 2.9 (2.3) 3.2 (2.9) 2.7 (2.3) .192

Health status PCSb T0 43.0 (6) 39.9 (6) 40.5 (6) .000 .000 RA� vs UA P¼ .000 23.1
(SF-36, MCID
�2.5) [25, 30–33]

RAþ vs UA P¼ .000 22.5

T24 45.4 (8) 39.6 (10) 43.2 (9) .000 .000 RA� vs UA P¼ .000 25.8
RAþ vs UA P¼ .039 �2.2
RAþ vs RA� P¼ .001 3.6

Health status MCSb T0 45.2 (7) 45.6 (6) 45.4 (7) .816
(SF-36, MCID
�5) [25, 30–33]

T24 54.2 (9) 54.7 (9) 54.8 (8) .826

Productivity loss T3 �10% �7% �6% .050 1.45

(presenteeism,
MCID �10) [26]

T24 �5% �10% �4% .044

aEffect sizes in bold exceed the MCID. bReported mean (S.D.). cReported median (IQR).
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phenotypes were compared with each other, except for

the comparison between RAþ and RA� at baseline and

RAþ and UA after 2 years (Table 2). The PCS showed no

significant difference between phenotypes over time

(Table 3). The MCS showed no significant differences

between phenotypes at baseline, after 2 years or over

time (Tables 2 and 3).

At baseline, all phenotypes had lower scores at each

SF-36 domain compared with the general Dutch popu-

lation norms (Fig. 3A) [36]. After 2 years, the physical

FIG. 2 PRO measures

Higher scores indicate a higher disease burden, except for quality of life, paid work and presenteeism. For quality of

life and fatigue, error bars indicate 95% CIs for given means. For functional ability, GH, pain and morning stiffness,

error bars indicate IQRs for given medians. Absenteeism, sick leave occurrence in the last 6 months; presenteeism,

working while sick.
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components and GH perceptions were still lower com-

pared with the general Dutch population norms, which

is irrespective of the phenotype, but they did improve

compared with baseline (Fig. 3B) [36].

Productivity loss

Labour force participation (LFP), which is defined as the

number of people currently employed divided by the

total working population in the age group between 15

and 75 years, was 76%, 67% and 65% for UA, RA� and

RAþ patients, respectively, at baseline. Due to an annual

unemployment rate of 2%, 5% and 1%, the LFP rate

decreased to 72%, 57% and increased to 67%, re-

spectively, after 2 years (Fig. 2G). Presenteeism, i.e.

working while sick, occurred in 10% of UA, 7% of RA�

and 6% of RAþ patients after 3 months and changed to

5%, 10% and 4%, respectively, after 2 years (Table 2,

Fig. 2H). In the second year of follow-up, 35% (n¼46)

of UA, 30% (n¼53) of RA� and 27% (n¼91) of RAþ

patients took sick leave with an average duration of 6, 8

and 8 absence days, respectively. No significant differ-

ences in productivity loss were seen between the three

phenotypes at 3 months, after 2 years or over time

(Tables 2 and 3, Fig. 2H).

Active (DAS�2.4) vs non-active (DAS <2.4) disease

Overall, 85% of patients were in low disease activity

after 2 years of follow-up. All PROs were worse for

patients with active disease after 2 years compared with

those with low disease activity, except for morning

TABLE 3 PROs over time for all arthritis subsets

PROs over time UA (n 5 130) RA2 (n 5 176) RA1 (n 5 331)

b (95% CI) Adjusted
P-value

b (95% CI) Adjusted
P-value

Quality of life (EQ-5D-3L) �0.01 (�0.03, 0.01 �0.03 (�0.04, �0.01) 0.033 Ref
Functional ability (HAQ-DI) 0.11 (0.04, 0.18) 0.16 (0.11, 0.22) 0.000 Ref
General health (VAS) 2.94 (0.02, 5.85) 5.66 (3.27, 8.04) 0.000 Ref

Pain (10-point Likert) 0.35 (0.03, 0.67) 0.51 (0.25, 0.77) 0.000 Ref
Morning stiffness

duration (7-point Likert)
0.20 (0.02, 0.39) 0.29 (0.13, 0.44) 0.000 Ref

Fatigue (FAS) 0.15 (�0.41, 0.71) 0.60 (0.14, 1.06) Ref

Anxiety (HADS) 0.24 (0.01, 0.46) 0.23 (0.05, 0.42) Ref
Depression (HADS) 0.17 (�0.05, 0.38) 0.21 (0.03, 0.38) Ref

PCS (SF-36) �0.76 (�2.10, 0.58) �1.76 (�2.86, �0.66) Ref
MCS (SF-36) �0.57 (�1.82, 0.67) �0.90 (�1.92, 0.13) Ref
Productivity loss

(presenteeism)
�1.46 (�4.15, 1.23) �3.25 (�5.43, �1.07) Ref

FIG. 3 Quality of life radar charts of baseline and 2 year scores across all SF-36 domains

(A) Baseline and (B) 2 year scores of quality of life, measured with the SF-36 domains, for all arthritis subsets com-

pared with general Dutch population norms [34].
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stiffness, productivity loss, fatigue, anxiety and MCS.

More importantly, the patients with low disease activity

still had poorer PROs compared with the general popu-

lation. Poorer outcomes were seen in EQ-5D-3L (0.78–

0.81 vs �0.897), HAQ (0.42–0.63 vs �0.25), PCS (41.3–

46.5 vs �50) and productivity loss (6–14% vs 3.4% (see

Supplementary Table S1, available at Rheumatology

online).

1987 vs 2010 classification criteria for RA

No significant differences in PROs were seen between

patients who fulfilled the 1987 criteria for RA compared

with those who fulfilled the 2010 criteria at baseline and

after 2 years (see Supplementary Table S2, available at

Rheumatology online).

Sensitivity analyses

Our sensitivity analyses comparing the original UA anal-

yses with complete cases and UA patients in DMARD-

free remission (DFR) showed similar results, except for

functional ability (HAQ) and productivity loss. At baseline

the HAQ was a median of 0.63 (IQR 0.25–0.88), 0.50

(0.13–0.88) and 0.50 (0.13–0.88) in the original UA analy-

ses, the complete cases and UA patients in DFR, re-

spectively. After 2 years the HAQ was a median of 0.49

(IQR 0.25–0.64), 0.44 (0.13–1.00) and 0.00 (0.00–0.25),

respectively. At 3 months and after 2 years, presentee-

ism also occurred more often in the original analysis

(10% at 3 months and 5% after 2 years) compared with

patients who were in DFR (7% at 3 months and 0% after

2 years) (see Supplementary Table S3, available at

Rheumatology online).

Discussion

Patient-relevant outcomes are gaining wide acceptance

in daily care, but data on their influenceability and differ-

ences within three RA phenotypes, i.e. UA, RA� and

RAþ patients, are sparse. RA� patients had a higher dis-

ease burden compared with the other phenotypes with

regard to quality of life, functional ability, GH, pain and

morning stiffness. At baseline and after 2 years, RA�

patients showed more functional impairment and a

poorer PCS compared with the other phenotypes, while

they only scored worse for GH and morning stiffness at

baseline. For the aforementioned PROs, differences the

MCIDs were exceeded at baseline, except for functional

ability for RAþ and UA, while after 2 years only the MCID

of PCS was exceeded for RA� compared with UA and

RAþ. After 2 years the PROs of all the phenotypes

improved, but PROs measuring functioning were still

worse compared with the general population.

This is the first study that compared all recommended

PROs in UA, RA� and RAþ [7, 12, 17]. These three phe-

notypes are based on differences in clinical prognosis,

with the best prognosis for UA followed by RA� and

RAþ [1, 2]. However, whether these differences also

exist from a patient perspective is not well-known. The

highest disease burden was found in RA� followed by

RAþ and UA patients who had a similar disease burden.

Although most arthritis patients, irrespective of pheno-

type, had low disease activity after treatment, all pheno-

types still had a similar significant impact on patients’

lives, mainly visible in outcomes measuring functioning

and GH, when compared with the general population

[36]. For example, the EQ-5D-3L was 0.69, 0.63 and

0.64 at baseline and 0.80, 0.76 and 0.80 after 2 years for

UA, RA� and RAþ, respectively, which is lower com-

pared with the general Dutch norm of �0.897 and simi-

lar to other Dutch RA trials [37–39]. Also, more

functional impairment was seen—0.63, 1.00 and 0.75 at

baseline and 0.49, 0.65 and 0.52 after 2 years for UA,

RA� and RAþ, respectively—compared with the norma-

tive value of �0.25 [40–44]. Even though the tREACH

trial used a treat-to-target approach and upholds current

guidelines, the PROs were worse compared with the

general population even when patients had low disease

activity [19, 45].

Although the literature suggests that the prognosis is

best for UA followed by RA� and RAþ, the disease bur-

den is equal (UA) or even higher (RA�) compared with

RAþ [2]. Furthermore, no differences are seen in the DAS

after 2 years of follow-up, which does not support the

possible difference in clinical prognosis. Unfortunately, we

do not have data on radiographic progression after

2 years, but we do have the 1 year data for RA� and RAþ,

which showed no significant differences in the modified

total Sharp score for RA� [median 0 (IQR 0–1.50)] and

RAþ [1 (0–3)] [19, 45]. However, we do think that sus-

tained DFR would be the most suitable outcome to valid-

ate the possible difference in prognosis between the

three clinical phenotypes, but the literature regarding this

topic is scarce [46, 47]. Therefore, insights into the differ-

ence in (sustained) DFR between the aforementioned clin-

ical phenotypes would be interesting for future research.

Anxiety and depression should also be taken into ac-

count at the initiation of treatment, as they are often pre-

sent at diagnosis and may affect outcomes in the short

and long term [48]. Depression may have a negative im-

pact on treatment outcomes and can also become

chronic, especially if it takes too long to reach low dis-

ease activity [49–51]. Therefore it is important to identify

patients with depressive symptoms at an early stage.

As a result of the (chronic) impact of these three phe-

notypes on patients’ lives, there are also societal conse-

quences [52]. The LFP rate was lower for RA patients

(62%) compared with the general population (69%) [53].

The annual unemployment rate was only higher in RA�

patients (5% vs 3.4%) [53]. Compared with the general

Dutch population, the average number of absence days

was only higher in RA patients (8 vs 7 days) [54]. Due to

the lower LFP rate at baseline and higher sick leave

days during follow-up, it is of the utmost importance to

recognize and treat (persistent) arthritis as early as pos-

sible and to strive for remission within 6 months, be-

cause both are associated with sustained worker

productivity [55–57].
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One of the strengths of our study is the extensive

PRO data, which is also a limitation because of multiple

testing. However, we applied a Bonferroni correction to

handle multiple testing and also compared effect sizes

with known MCIDs from the literature [21–23, 25, 27–29,

33]. Furthermore, PRO domain differences were consist-

ent between the different measures and no contradict-

ory results were found. Our results are also comparable

to previous literature. However, previous literature did

not include all three phenotypes, nor did it address all

domains [7, 12].

A limitation of measuring PROs could be that these

self-reported outcomes might be susceptible to recall

bias and non-response and are therefore difficult to in-

terpret on a population level. In our cohort, the dropout

rates were higher for UA [31% (40/130)] compared with

RA� [27% (48/176)] and RAþ [24% (81/331)]. Also, the

reason for dropout might not be the same for each

group. For example, UA patients might drop out due to

inactive disease, while RA� patients might drop out be-

cause they are unsatisfied with their treatment due to

chronic disability despite low disease activity. If dropout

reasons between groups were indeed skewed, then this

might lead to worse PROs in especially the UA group.

Therefore we performed sensitivity analyses in which we

compared UA patients who were in DFR and those with

complete data with the other phenotypes. Similar results

were seen, except for functional ability and productivity

loss, which were worse in our original analysis com-

pared with the sensitivity analyses. This implies a slightly

lower disease burden on these domains for patients

who dropped out. However, we still think our results are

valid because only small differences were seen in two

domains and functional ability scores were still in the

same 95% CIs.

To conclude, RA� patients had the highest disease

burden when compared with the other phenotypes (i.e.

RAþ and UA patients). Although most arthritis patients,

irrespective of the clinical phenotype, had low disease

activity after treatment, all phenotypes still had a similar

significant impact on patients’ lives, mainly visible in the

outcomes measuring functioning and GH, when com-

pared with the general population. Therefore it is import-

ant to assess and address patient-relevant outcomes in

daily practice because patients still have a continuous

high disease burden despite reaching low disease

activity.
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