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Abstract
Objective
The primary objective was to determine the impact of sharing musculoskeletal ultrasound (MUS) results with
rheumatologists on worsening patient-reported outcomes (PROs) at 6 months of follow-up in rheumatoid arthritis
(RA) patients with clinical remission. Secondary objectives were to describe MUS findings and to compare the
proportion of patients with flares, according to the DAS28-ESR, following the intervention.

Methods
Ninety-four consecutive outpatients with clinical remission had PROs and a treatment proposal recorded at study entry.
MUS was then performed by trained specialists who were blinded to clinical assessments. Forty-seven patients were
randomised (1:1) to either the intervention group (MUS data shared with the primary rheumatologist) or the control
group (data not shared); changes in the treatment proposal were recorded. PROs worsening and the proportion of
patients with flares were compared between both groups at 6+2 months of follow-up. The study received IRB approval.
Appropriate statistics were used.

Results
At baseline, patients from the intervention and control groups had similar characteristics; 43 and 41 patients,
respectively, completed the 6-month follow-up period. PROs worsening at 6 months of follow-up were similar between
groups, as were the DAS28-ESR and the proportion of patients who flared. In general, MUS findings were in
accordance with the clinical remission status, although power Doppler synovitis was detected in up to 37% of the
patients. RA-related treatment was increased in all the patients from the intervention group with discordant findings
between clinical and MUS assessments.

Conclusion
The addition of MUS to clinical evaluation of RA outpatients in remission did not prevent worsening PROs at 6 months.
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Introduction

Disease activity (DA) is a central aspect
in the evaluation of rheumatoid arthri-
tis (RA) patients and can be assessed
through different tools, such as joint
counts, acute reactant phase determina-
tions and validated indices such as the
Disease Activity Scores on 28 joints
(DAS28) (1).

Current guidelines recommend the treat-
to-target strategy (T2T), which sets the
goal of remission or low DA, because
either target enhances clinical and qual-
ity-of-life outcomes (2). Rates of remis-
sion have varied upon the criteria used,
although the majority of the rheumatolo-
gists agree that composite measures bet-
ter define remission (2, 3). Nonetheless,
these indices have limitations; patients
with painful comorbidities can exhibit
higher scores that do not reflect active
synovitis; also, a considerable number
of patients who achieved the T2T goal
continue to show structural damage
and functional impairment, which has
been explained by “subclinical disease
activity” (4, 5). Based on these consid-
erations, it seems necessary to identify
tools to define a true remission status.
Musculoskeletal ultrasound (MUS) can
be easily incorporated into practice, it is
more sensitive and reliable than clinical
examination to improve the accuracy of
detecting the level of DA, and it is bet-
ter correlated with joint damage than the
medical assessment is (6, 7). Nonethe-
less, in real clinical settings, MUS find-
ings modified treatment in about 20%
to 37% of the clinical scenarios (8-10).
Two randomised clinical trials demon-
strated contradictory results in terms
of reducing radiographic progression
and in the percentage of patients who
achieved clinical remission at the end
of their follow-up. The TaSER study, a
MUS-driven T2T strategy, led to more
intensive treatment but was not associ-
ated with significantly better clinical or
radiographic outcomes than a DAS28-
driven strategy (11); meanwhile, in the
ARCTIC trial, authors found a very
subtle difference between groups in
terms of radiographic progression after
24 months of follow-up that favoured
the MUS-driven therapy (12).
Currently, there is an increasing focus
on patient-centered care and patient-re-
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ported outcomes (PROs) emerge as both
time- and cost-efficient tools for moni-
toring chronic diseases (13). PROs add
unique information regarding treatment
efficacy and quality-of-life outcomes
from the patient perspective (14-15)
and are predictors of disease progres-
sion and mortality (16). The Food and
Drug Administration (FDA) and the
Outcome Measures in Rheumatology
(OMERACT) group recommend PROs
measures to define the level of DA and
to assess treatment response (17-21).
To date, different studies have assessed
the impact of a MUS-driven treatment
strategy on physician and radiographic
outcomes, but PROs have never been
the primary aim evaluated. The primary
objective of the study was to determine
the impact of sharing MUS results with
rheumatologists on PROs, in terms of
PROs worsening, in RA patients in clini-
cal remission. Secondary objectives were
to describe MUS findings and to compare
the proportion of patients with flares, fol-
lowing the intervention. We report herein
the results at 6 months of follow-up.

Materials and methods

Study design

The study was a single-centre, blinded,
randomised controlled study. Patients
and physicians who performed MUS
were blinded to the intervention ma-
neuver, which was defined as sharing
the MUS findings with the treating
rheumatologist.

Participants

The ULTRAPRO study was conducted
within the Immunology and Rheuma-
tology Department of the Instituto Na-
cional De Ciencias Médicas y Nutri-
ciéon Salvador Zubirdn (INCMyN-SZ),
a national referral centre for rheumatic
diseases in Mexico City, between May
2017 and June 2018.

Patients were eligible if they were aged
over 18 years, currently attending the
outpatient clinic, had the clinical diagno-
sis of RA and were in remission. Patients
met the remission definition if they were
considered in remission according to
their primary rheumatologist and if RA-
related treatment remained unchanged
at study entry. Patients were excluded if
they had overlapping syndrome.
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Prior to patients’ enrolment, the study
was presented to all the rheumatolo-
gists assigned to outpatient clinic (11
senior theumatologists and 10 trainees
in rheumatology) and they agreed to
participate.

Interventions

Briefly, the patients included were iden-
tified after they received their scheduled
rheumatic assessment at the outpatient
clinic. Their remission status was estab-
lished by their primary rheumatologist
who additionally indicated a treatment
proposal which was to maintain the
RA-related treatment. Once the patient
was enrolled, outcome measures were
also obtained (see paragraph below),
and the first treatment proposal was re-
corded on standardised formats. Then,
MUS was performed to all the patients
included. After that, patients were ran-
domised 1:1, to either the intervention
group (MUS information was shared
with the primary rheumatologist) or to
the control group (MUS information
was not shared). Finally, each primary
rheumatologist was able to modify his/
her first treatment proposal and treat-
ment modifications were recorded
when applicable. At the follow-up visit
(6+2 months), PROs were obtained, in
addition to the DAS28-ESR, which was
used to define flares.

Outcome measures

The primary objective was defined based
on worsening of the following PROs:
pain score using a visual analogue scale
(pain-VAS), patient global assessment
of disease using a VAS (PtGA-VAS),
disability according to the Health As-
sessment Questionnaire (HAQ), qual-
ity of life based on the Short Form-36
Questionnaire (both components, physi-
cal and mental) (SF-36), and disease
activity measured with the Rheumatoid
Arthritis Disease Activity Index (RA-
DAI), (19-23).

PROs worsening were defined based
on published minimal clinically im-
portant improvement estimates (19-21,
24); the same values were used to de-
fine worsening. Accordingly, for pain-
VAS, PtGA-VAS, HAQ and RADAI,
worsening was defined as an increase
in the score (of at least 20.4 mm, 18.4
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mm, 0.375 and 1, respectively), and for
the SF-36, a decrease in the score (of
at least 7.1 for the physical component
and 3.1 for the mental component). In
addition, PROs worsening was also as-
sessed as the number (%) of patients
who had baseline PROs within normal
range but scored 6 months follow-up
PROS out of normal range. PROs with-
in the normal range, were defined ac-
cording to the following cut-offs: pain-
VAS <30 mm (22), PtGA-VAS <20 mm
(1), HAQ score <0.5 (23), SF-36 physi-
cal component score =79 and mental
component score =77 (20), and RADAI
score <2 (1, 19).

Finally, the proportion of patients with
a flare was derived from the DAS28-
ESR score; a flare was defined when
the DAS28-ESR increased to a score
>3.2 and there was an increase in the
EULAR DA category (1).

Musculoskeletal ultrasound

MUS was performed by a trained
rheumatologist and a radiologist, both
blinded to the primary rheumatologist
evaluation; the description of the find-
ings was a consensus between these two
physicians. The joints were assessed
according to the German Ultrasound
Score, GUS-7 (25, 26). Synovitis was
defined as previously published, and the
definition used was included in the most
recent EULAR/OMERACT ultrasound
definition and quantification system for
RA synovitis (27).

A Logiq e GE machine was used with a
10—16 MHz linear probe (SP10-16RS)
and the following standardised power
Doppler (PD) settings: high frequency
(10 MHz, machine preset), pulse rep-
etition frequency (PRF) of 0.8 kHz,
low wall filter (machine preset) and
gain adjusted to just below the level at
which Doppler artifacts appeared be-
neath the bone.

For each patient, total grey-scale (GS)
and PD scores were obtained as the
sum of individual joint scores; also, the
number of identified erosions/patient
was recorded (24). Finally, DA accord-
ing to MUS was defined if = grade-1
PD activity was detected in at least one
joint/area examined; however, in the
wrist joint, = grade-2 PD activity was
required as suggested (25, 28).

Sample size

The patients included were in clinical
remission, and their PROs were expect-
ed to be close to normality; accordingly,
a sample size of 37 pairs of evaluations
was estimated, assuming a difference
between the intervention group and the
control group of 25% (of the patients
with unfavourable PROs), with a 95%
two-sided confidence level and 80%
power.

Randomisation

‘We conducted a balanced stratified, ran-
domised study with the use of a com-
puter-generated schedule (www.ran-
domisation.com). The randomisation list
was generated by a computer and used
to prepare the groups; the list included
a consecutive number and the assigned
group. A priori, an independent collabo-
rator generated the random allocation
sequence; this collaborator always pro-
tected the randomisation list. Each time
a patient was included, a different inves-
tigator consecutively assigned a num-
ber to the patient; this number was an-
nounced by telephone to the collaborator
who guarded the list, who in turn indi-
cated the assigned intervention group.

Blinding

All the patients and the physicians who
performed MUS assessments were
blinded to the intervention maneu-
ver. To maintain the blind, at baseline,
measures of PROs and MUS assess-
ments were performed in all the in-
stances before the intervention assign-
ment was made.

Statistical methods

We performed a descriptive statistical
analysis, presenting frequencies for cat-
egorical variables and measures of po-
sition and dispersion for numerical var-
iables. The Mann-Whitney U-test was
used to compare continuous variables.
Fisher’s exact test was used to compare
proportions. Additionally, a sensitiv-
ity analysis was performed to explore
whether the patients included in the
study with remission according to their
rheumatologist had remission-low DA
based on the DAS28-ESR cut-off (n=74
patients [78%]). The statistical analysis
was performed using SPSS IBM V.21.
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Ethics

The study was approved by the IRB
(reference  no.. IRE-1613-15-16-1)
and registered in ClinicalTrials.Gov
(NCT03228342). Written informed con-
sent was obtained from all the patients.

Results

Participant’s flow, recruitment and
baseline data (Fig. I, Table I).
Between May 2017 and June 2018, 110
consecutive RA outpatients in clinical
remission were invited to participate;
94 patients were included (10 patients
denied and 6 patients did not meet in-
clusion criteria). In addition to disease
diagnosis according to their primary
rheumatologist, all the patients met >4
ACR 1987 classification criteria (29).
For the current report, the follow-up pe-
riod concluded six months after the last
patient was included.

The patients were primarily middle-
aged females, had disease-specific au-
toantibodies and long-standing disease;
as expected, the median DAS28-ESR
was 2.4, and the majority of the patients
(54%) were in remission according to
DAS28-ESR cut-off; these character-
istics translated to most of the patients
having PROs within the normal range.
Findings from MUS examination were
in accordance with disease character-
istics and DA status, but 35 patients
(37%) were considered to have MUS
activity. Finally, the majority of the
patients were on disease-modifying
anti-rheumatic  drugs (DMARD:s),
meanwhile few were receiving (low
oral doses of) corticosteroids; median
DMARDs/patient was 1.

The randomisation process assigned
47 patients to the control group and 47
patients to the intervention group; base-
line socio-demographic and disease
characteristics, DAS28-ESR, patients
with MUS-defined disease activity,
PROs and treatment were similar be-
tween both groups (Table I). Forty-one
patients in the control group (87%) and
43 patients in the intervention group
(91%) completed the 6-month follow-
up assessments. The baseline data from
the 10 patients lost to follow-up did
not differ from that of those who com-
pleted the 6-month follow-up (data not
shown).
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Table I. Baseline socio-demographic and disease characteristics, MUS activity and PROs
in the population, and comparison of these between the intervention and the control group.

Population, Intervention Control p-value
n=94 group, n=47 group, n=47

Socio-demographic and disease characteristics
Age, years! 49 (39-60) 49.2 (40-60) 49 (37-60)  0.60
Females? 87 (92) 45 (95.7) 42 (89.4) 0.23
Patients with RF or ACPA2 85 (90) 43 (91.5) 42 (894) 0.72
Disease duration, years' 11 (5-15) 11 (5-15) 10.5 (5-16.5) 0.84
DAS28-ESR! 24 (1.8-29) 25 (1.8-29) 23 (1.6-3) 0.75
Patients with DAS28-ESR <2.62 51 (54) 25 (53) 26 (55) 0.92
Patients with MUS-disease activity? 35 (37) 20 (42) 15 (32) 0.39
PROs
Pain-VAS (0-100 mm)! 13 (1-28) 13 (3-25) 13 (1-35) 0.86
Pain-VAS within NR2 74 (79) 40 (85) 34 (72) 0.13
PtGA-VAS (0-100 mm)! 13 (1-32) 14 (1-30) 10 (1-34) 0.95
PtGA-VAS within NR? 58 (62) 30 (63) 28 (59) 0.67
HAQ score (0-3)! 0.4 (0-0.8) 0.5 (0.1-0.8) 0.3 (0-0.8) 0.70
HAQ score within NR? 59 (63) 31 (66) 28 (59.6) 0.52
RADAI score (0-10)! 14 (0.3-2.1) 1.6 (04-2.1) 1.0 (0.2-2.1) 0.29
RADAI score within NR? 63 (67) 30 (64) 33 (70) 0.66
SF-36, physical component score! 70 (54-86) 69 (56-85) 71 (52-86)  0.69
SF-36 physical component score within NR2 33 (35) 16 (34) 17 (36) 0.82
SF-36, mental component score! 62 (52-77) 61 (53-74) 64 (51-77) 0.74
SF-36 mental component score within NR2 24 (25) 10 (21) 14 (29) 0.47
RA-related treatment
Patients on DMARDs? 87 (92) 44 (94) 43 (92) 0.5
Number of DMARDs/patient!? 1(1-2) 1 (1-2) 1 (1-2) 0.31
Patients on corticosteroids? 18 (19) 7 (15) 11 (23) 0.23
Corticosteroids dose!? 5 (5-7.5) 5 (5-7.5) 5 (5-7.5) 0.72

"Median (IQR); 2number (%) of patients; 3restricted to the patients on DMARDs/corticosteroids.

RF: rheumatoid factor; ACPA: antibodies to cyclic citrullinated peptides; DAS28-ESR: Disease activ-
ity score (28 joints evaluated) erythrocyte sedimentation rate; MUS: musculoskeletal ultrasound. VAS:
visual analogue scale; NR: normal range; PtGA: Patient global assessment of disease; HAQ: Health
Assessment Questionnaire; RADAI: Rheumatoid Arthritis Disease Activity Index; SF-36: Short form
36; RA: rheumatoid arthritis; DMARDs: disease-modifying anti-rheumatic drugs.

Table II. Comparison of 6 months-PROs between patients from the intervention group and
patients from the control group.

Intervention Control p-value

group, n=41 group, n=43
Pain-VAS (0-100 mm)! 11 (2-31.5) 22 (2-45) 0.30
Patients with pain-VAS worsening’* 6 (14.6) 10 (23.3) 0.31
PtGA-VAS (0-100 mm)! 10 (0.5-35) 17 (1-46) 041
Patients with PtGA-VAS worsening™* 9 (22) 11 (25.6) 0.69
HAQ score (0-3)! 0.25 (0-0.6) 0.5 (0-1) 0.30
Patients with HAQ worsening 4 (9.8) 8 (18.6) 0.24
RADAI score (0-10)! 0.8 (0.4-1.9) 1.6 (0.04-3.3) 0.38
Patients with RADAI worsening™* 4 (9.8) 11 (25.6) 0.058
SF-36 PC score! 73.1 (59.1-85.1) 66.3 (48.8-86.9) 0.22
Patients with SF-36 PC score worsening™* 10 (24.4) 8 (18.6) 0.51
SF-36 MC score! 68 (59-75) 63.7 (52-74) 0.34
Patients with SF-36 MC score worsening’* 12 (29.3) 17 (39.5) 0.32

"Median (IQR); 2*number (%) of patients, according to minimal clinically important worsening; VAS:
visual analogue scale; PtGA: Patient global assessment of disease actvity; HAQ: Health Assessment
Questionnaire; RADAIL: Rheumatoid Arthritis Disease Activity Index; SF-36=Short form 36; PC:
physical component; MC: mental component.

Primary aim: worsening PROs

Table II summarises comparison of 6
months-PROs and of the proportion of
patients who deteriorated their PROs,

between the intervention group and
the control group. Similar results were
obtained when scores and percentages
were compared, although a tendency
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110 consecutive outpatients
invited
May 2017-June 2018

Clinical remission
+
RA-related treatment

1. Scheduled rheumatic

assessment

Treatment proposal.

Outcomes measures:

PROs and DAS28-ESR

4. MUS evaluation
according GUS protocol

Wi

unchanged

10 patients denied

6 patients did not meet inclusion criteria

(24)

94 patients consented

Control
group

Randomization (1:1) to either
47 intervention group (MUS 47
information shared with the
primary rheumatologist) or to
control group (MUS information
not shared)

Intervention
group

L 43 (91%)
completed
follow up at 6
+2 months

41 (87%)
completed -
follow up at 6
+2 months

[

PROs and DAS28-ESR

|

Fig. 1. Study description.

Table III. Comparison of 6-month follow-up PROs, between patients from the interven-
tion group and patients from the control group, in the restricted population of patients with

baseline PROs within normal range.

Intervention group Control group

p-value

Baseline pain-VAS within NR (n=67,
36 in the intervention group)
Pain-VAS out of NR

Baseline PtGA-VAS within NR (n=54,
29 in the intervention group)
PtGA-VAS out of NR

Baseline HAQ score within NR (n=83,
41 in the intervention group)
HAQ score out of NR

Baseline RADAI score within NR (n=58,
28 in the intervention group)
RADALI score out of NR

Baseline SF-36 physical component score within

NR (n=31, 15 in the intervention group)
SF-36 physical component score out of NR

Baseline SF-36 mental component score within

NR (n=22, 10 in the intervention group)
SF-36 physical component score out of NR

8 (22) 9 (29 0.52

10 (34) 3 .(12) 0.07
4 (13.8) 4 (14.8) 091
2 (7.1 8 (26) 0.08
5 33) 2 (12.5) 0.16

5 (50) 5 (41.7) 1.0

Data are presented as number (%) of patients; VAS: visual analogue scale; NR: normal range; PtGA:
Patient global assessment of disease activity; HAQ: Health Assessment Questionnaire; RADAI: Rheu-
matoid Arthritis Disease Activity Index; SF-36: Short form 36.

was seen regarding the number of pa-
tients with RADAI worsening favour-
ing the intervention group (9.8% in

1186

the intervention group vs. 25.6% in the
control group, p=0.058).
The proportion of patients with 6

months-PROs out of normal range was
also compared between both groups,
in the restricted population of patients
with baseline PROS within normal
range; results are summarised in Table
III; in general, percentage were similar
between groups.

Secondary aims:

MUS findings and flares

* MUS findings

Table IV summarises (baseline) MUS
findings in the whole population and
compares ultrasound characteristics be-
tween the intervention and the control
groups. In general, MUS findings were
similar in both groups and were in ac-
cordance with the clinical remission sta-
tus, although PD synovitis was detected
in up to 37% of the patients, as were ero-
sions, in up to 60% of the patients.

e Flares

Six months DAS28-ESR were similar
in the patients randomised to the in-
tervention and the control groups (me-
dian, [IQR] DAS28-ESR of 1.98, [1.2-
2.7 vs.2.5,[1.6-3.2], p=0.11), as were
the proportion of patients who flared
(10 [12.5%] vs. 5 [24.4%], p=0.16).

Treatment

As expected, none of the patients al-
located to the control group had treat-
ment modifications. Meanwhile, in the
intervention group, there was change
in the first treatment proposal in 20 pa-
tients (42%), and all of them belonged
to the category of patients with clinical
remission but MUS activity. The RA-
related treatment was intensified in the
20 patients referred: in 2 patients, leflu-
nomide was added meanwhile in the
18 patients left, the dose of the back-
ground DMARD or the (oral) pred-
nisone was increased, as summarised
in Figure 2.

Discussion

The ULTRAPRO study was developed
in the outpatient clinic of rheumatic
diseases from a tertiary care-level
centre. We focused on patients in re-
mission status, as both, sustained re-
mission in the context of recent-onset
disease, and low DA in the context of
established disease had been proposed

Clinical and Experimental Rheumatology 2020
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Treatment modifications

DMARD/PDN
Increased dose

DMARD
addition

@ Methotrexate (N:11)
B Hydroxychloroquine (N:2)
B sulfasalazine (N:2)

O Prednisone (N:3)

Dose before Dose after

intervention intervention
Methotrexate (mg/week) 13.6%9.9 20+3.7
Hydroxychloroquine (mg/day) | 100+141 300+141
Sulfasalazine (gr/day) 0.7+10 1.75%1.0
Prednisone (mg/day) 6.6:1.4 11.623.8

Fig. 2. Treatment modifications in the 20 patients with clinical remission but MUS activity, assigned

to the intervention group.

Table IV. Baseline MUS findings of the population, and comparison of these between the

intervention and the control group.

Population Intervention, Control p-value
n=94 group,n=47  group, n=47

Patients with GS! 94 (100) 47 (100) 47 (100)

Patients with GS and PD!

(=patients with MUS activity) 35 (37) 20 (42) 15 (31.9) 0.28
Patients with tenosynovitis! 31 (33) 16 (34) 15 (32) 0.81
Patients with PD tenosyniovitis! 17 (18) 9 (19) 8 (17) 0.78
Patients with erosions! 60 (64) 32 (68) 28 (59) 0.40
Total GS score? (per patient), (n=94) 8 (6-9) 8 (6-9) 8 (6-10) 0.98
Total PD score? (per patient), (n=35) 2 (2-4) 3 (2-4) 2 (2-4) 0.26
Total GS + PD score? (per patient), (n=94) 8 (6-12) 8 (6-13) 8 (6-11) 0.64
Erosions? (per patient), (n=60) 2 (1-3) 2 (1-3) 2 (1-3) 0.74

Data presented as median (IQR) but 'N° (%) of patients. 2Restricted to the subpopulation of patients with
the outcome, 2median (IQR). GS: grey-scale; PD: power Doppler; MUS: musculoskeletal ultrasound.

as the treat-to-target paradigm (30-32),
and patients who achieve the status
of remission are recommended to un-
dergo MUS to determine the possible
need for treatment modifications (33).
In ULTRAPRO, patients were defined
as in remission according to their rheu-
matologist criteria which reflects cur-
rent daily practice, where indices that
evaluate DA are exceptionally calcu-
lated (1). Outcomes were evaluated at
the 6-months follow-up, which also re-
flects the standard of care for patients
with long-term follow-up and clinical
remission (2). The majority of the pa-
tients were treated with methotrexate
as monotherapy or combined with ad-
ditional DMARDs and (low doses of
oral) corticosteroids. Accordingly, we
consider our results to be of practi-
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cal relevance because they reflect the
daily condition of the patients. Impor-
tantly, in ULTRAPRO, the ultrasonog-
rapher differed from the clinician, and
all the patients had a MUS performed,
although MUS data were shared with
the primary rheumatologist only in pa-
tients randomised to the intervention
group; this approach does not represent
clinical practice but was considered
mandatory to avoid bias (34).

Our primary objective included wors-
ening of relevant PROs; worsening
was selected as patients included were
in clinical remission and their baseline
PROs were expected to be near normal
range. As far as we know, this is the
first study that evaluates the impact of
MUS to complement clinical assess-
ments and drive treatment in terms of

PROs, although flares (a physician-
reported outcome) was selected as a
secondary objective. Recently, a group
of MUS experts reviewed the avail-
able literature and discussed the best
approach for developing pragmatic
suggestions for the use of MUS in the
daily management of RA (33); the au-
thors also identified areas with a pauci-
ty of evidence and produced a research
agenda, where the impact of MUS-
defined remission on PROs was high-
lighted (33). The importance of PROs
was emphasised on the 2016 update of
the EULAR recommendations for the
management of RA patients (31). In
these discussions, patients suggested
that the list of recommendations should
end with an item about PROs to con-
vey their importance in treatment and
to facilitate the shared-decision making
process (31, 35).

We first found that incorporating MUS
information into the clinical assessment
of RA patients in remission did not pre-
vent 6 months follow-up PROs wors-
ening. The results are in accordance
with 2 randomised clinical studies, the
TaSER study (11) and the ARTIC study
(12). Both studies were designed to test
the hypothesis that incorporating MUS
disease activity assessment into a T2T
strategy would produce superior clini-
cal and imaging outcomes compared
with a strategy driven by a composite
DA score. In both studies, PROs were
considered as secondary outcomes.
Both trials concluded that the system-
atic use of MUS to inform treatment
decisions does not add to clinical man-
agement of RA in terms of clinical or
radiographic outcomes (36). Nonethe-
less, in the TaSER study, patients from
the intervention group had a greater
change in the EuroQoL 5D-3L index
between the baseline and the 18-month
assessments than patients from the
control group, and a similar tendency
was found in the HAQ score (p=0.06).
Meanwhile, in our study there was a
tendency in the percentage of patients
with RADAI worsening at 6 months,
favouring the intervention group. The
consistency in the (primarily negative)
results observed should be emphasised,
although important differences in the
patients and studies characteristics
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were present. First, ARTIC and TaSER
studies included early RA patients na-
ive to DMARDs or who were receiv-
ing DMARDs initiated within the 6
months prior to the baseline evalua-
tion; meanwhile, our patients had long-
standing disease and long-term treat-
ment with DMARDs. Second, patients
in ULTRAPRO were in remission ac-
cording to the their rheumatologist
criteria; meanwhile, patients from the
ARTIC and the TaSER studies had (at
least) moderate DA, and complex in-
dices were used to define the patient”s
DA status. Third, demographic char-
acteristics known to impact disease
outcomes, such as gender and age
(37, 38), also differed between stud-
ies; patients in the ULTRAPRO study
were primarily female (up to 90%), as
already described in patients from the
Latin-America region (39), and young-
er than patients from the ARTIC and
TaSER studies. Fourth, the patients’
follow-up was also different between
the ULTRAPRO and the TaSER and
ARTIC studies, which were conducted
with a tight follow-up that may have
produced ideal results and a ceiling ef-
fect, as highlighted by D”Agostino et
al. (40). In addition, the ULTRAPRO
study compared 6-month follow-up
outcomes between the intervention and
the control group, while the TaSER and
ARTIC studies described/compared
18-month follow-ups and a combina-
tion of 16- and 24-month follow-ups,
respectively. Finally, in the 3 studies,
MUS assess a different number joints
and joint locations.

Second, MUS findings were in accord-
ance with the clinical remission status,
although up to 37% of the patients in-
cluded had discordant results between
the clinical and the ultrasound assess-
ments; also, grey-scale synovitis was
observed in the totality of our patients
with remission as previously described
(41), meanwhile tenosynovitis was
less frequently detected (42). The sci-
entific literature is consistent with the
observation that MUS provides a more
accurate method for assessing disease
activity, when compared to physician
evaluation, although there is a need to
counterbalance the expanded scientific
literature on the generalised benefits of
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ultrasound in RA management with ap-
propriated strategy trials (40).

Third, we found that in accordance
with PROs findings, the intervention
strategy did not prevent worsening
physician-reported outcomes. We par-
ticularly investigated flares as patients
included were in remission status, and
in such a clinical context, flares repre-
sent a clinical deterioration and are easy
to identify at follow-up. Flares also add
valuable information, as they translate
into fluctuations of DA, increase the
risk of joint damage (35) and impact
orthopedic and hand surgery outcomes
(43).

Finally, our results favour the hypothe-
sis that MUS-derived information com-
plements the clinical assessment and
drives treatment, although short term
follow-up PROs were not impacted; all
the patients assigned to the intervention
group with discordant findings were
recommended a treatment increase; in
them, the primary rheumatologist relied
upon MUS information over clinical
information. Importantly, no serious
treatment-related adverse events were
identified at the six-month follow-up
(data not shown). Meanwhile, treat-
ment from patients assigned to the in-
tervention group with concordant find-
ings, remained unchanged; it could be
argued that these patients may had been
considered suitable to a treatment de-
crease; nonetheless, there is a lack of
clear recommendations and conflicting
advice regarding treatment decrease/
withdrawal in patients in remission sta-
tus; in addition, the remission status is
recommended to be sustained and there
is no consensus in how to define sus-
tained remission (44).

Limitations of the study need to be ad-
dressed. First, the study was developed
in a tertiary care-level centre; patients
included, although in remission, may
represent those with a more aggressive
disease. In addition, all the patients
were Hispanics, who are recognised
to have particular demographic and
disease characteristics (38, 39), and
the results may not be generalisable.
Second, at the 6-month follow-up, up
to 11% of the patients were lost; the
sample size was calculated consider-
ing 20% losses, but we cannot discard

the possibility that favourable/unfa-
vourable PROs may have biased the
results. Third, MUS evaluated a lim-
ited number of joints that may have
impacted the ultrasound definition of
DA. Fourth, fatigue is important from
the patient’s perspective (35) and was
not assessed; meanwhile, the PROs as-
sessed, such as the PtGA-VAS, are also
not without limitations, which include
the lack of a gold standard for wording/
phrasing and assessment period and
being affected by patient”s factors un-
related to RA itself, such as the level of
education, psychological distress and
comorbidities (45). Fifth, the remis-
sion definition used deviated from the
recommended remission definition (46,
47); however, we repeated the analysis
in the patients with a baseline DAS28
<3.2, which was deemed a convenient
target, considering that patients had
substantial disease duration; the results
obtained showed similar trends (data
not shown). Sixth, only short-term
follow-up PROs are currently reported,
but these may be relevant for patients.
Finally, a large number of rheumatolo-
gists were involved in the study with
variable degree of experience, which
may have affected decisions related to
treatment modifications.

Conclusions

ULTRAPRO study is the first ran-
domised controlled trial that focuses
on PROs and supports previous results
where the addition of MUS informa-
tion to complement clinical assess-
ments, drives treatment but do not im-
pact on short-term follow-up PROs in
RA patients in remission.
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Significance and innovations

* The addition of MUS to complement
clinical assessments drives RA-relat-
ed treatment but does not impact on
short-term follow-up PROs in RA
patients in clinical remission.

e In particular, the intervention does
not prevent either worsening PROs
or flares.
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