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Undifferentiated arthritis: a changing population who
did not benefit from enhanced disease-modifying
anti-rheumatic drug strategies —results from a

25 year longitudinal inception cohort

Marloes Verstappen', Xanthe M. E. Matthijssen' and
Annette H. M. van der Helm-van Mil'?

Abstract

Objectives. International guidelines stress timely DMARD initiation in early arthritis as well as when classification
criteria are not yet fulfilled. Consequently, undifferentiated arthritis (UA) patients may be increasingly treated with
DMARDs. Since UA is a diagnosis of exclusion, the introduction of the 2010 classification criteria presumably
decreased the UA population, as former UA patients became regarded as RA. Consequently, the contemporary
definition of UA has changed into: no clinical diagnosis and not fulfilling the 1987 nor 2010 RA-criteria. Importantly,
placebo-controlled trials on DMARD efficacy in contemporary UA are absent. We aimed to study whether enhanced
treatment strategies across the last 25years improved outcomes in contemporary UA, whereby inclusion period
was used as instrumental variable for DMARD treatment.

Methods. UA was defined, retrospectively, as clinical arthritis (joint swelling at physical examination) neither ful-
filling the 1987 nor 2010 RA-criteria or any other clinical diagnosis. In total, 1132 UA patients consecutively
included in the Leiden Early Arthritis Clinic between 1993 and 2019 were divided into five inclusion periods:
1993-1997, 1998-2005, 2006-2010, 2011-2014 and 2015-2019. The frequency of DMARD initiation was com-
pared across the inclusion periods, as were the following outcomes: 28-joint DAS with CRP (DAS28-CRP) and
the HAQ Disability Index (HAQ-DI) during follow-up, prevalence of DMARD-free-status within 10years (DFS;
spontaneous remission or sustained remission after DMARD stop) and progression to RA (according 1987/2010
criteria).

Results. The contemporary UA population is mainly autoantibody negative, with a median swollen joint count of 2,
tender joint count of 3 and HAQ score of 0.6. These characteristics were similar across the inclusion periods.
DMARD treatment increased from 17% (1993-1997) to 52% (2015-2019) and methotrexate became more common.
The DAS28-CRP during follow-up improved from 2011 onwards (—0.18 to —0.25 DAS units; P < 0.05). Disability
scores during follow-up did not significantly improve. DFS prevalence also remained similar: 58%, 57% and 61%
for 1993-1997, 1998-2005 and 2006-2010, respectively (P=0.77). Likewise, the percentages of RA development
did not decrease (14%, 21%, 26%, 18% and 27%, respectively).

Conclusion. Although intensified DMARD treatment slightly improved disease activity scores, physical functioning
and long-term outcomes did not improve. This suggests overtreatment in the contemporary UA population and
underlines the importance of developing stratification methods suitable for this patient-population.
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Rheumatology key messages

2 swollen joints.
DMARD-free remission, RA development).

to prevent overtreatment.

e The contemporary undifferentiated arthritis population is largely autoantibody negative and has a median of
o Increased DMARD use in this population did not result in improved outcomes (physical functioning,

o Adequate risk stratification methodology for this contemporary UA population needs to be developed

Introduction

Management of undifferentiated arthritis (UA) patients in
clinical practice is challenging since the outcome of this
group is highly variable, ranging from spontaneous re-
mission to persistent and destructive RA [1, 2]. This
prognostic uncertainty can influence decisions to initiate
DMARDs. The readiness of rheumatologists to start
DMARDs has also changed over time, especially since
early DMARD initiation in early arthritis is advocated by
international guidelines [3]. Importantly, the characteriza-
tion of UA has shifted in the previous decade due to the
introduction of the 2010 classification criteria for RA [4].
With this, patients who were formerly classified as UA
now fulfil the 2010 criteria for RA, especially ACPA-
positive patients. Also, some of the ACPA-negative
patients who fulfilled the 1987 criteria for RA do not con-
comitantly fulfil the 2010 criteria, as >10 involved joints
are required in the absence of autoantibodies.
Considering both sets of criteria, UA in its strict form is
currently defined as not fulfilling the 2010 nor the 1987
criteria for RA or any other distinct diagnosis.

There are no clinical trials or studies on the efficacy of
DMARDs in this contemporary UA population since all
previous trials in UA were completed before 2010 and
therefore only included patients with 1987 UA (not fulfill-
ing the 1987 criteria or any other diagnosis) [5-10].
Importantly, these trials did not demonstrate an evident
beneficial effect of DMARD treatment on clinical remis-
sion, patient-reported outcomes, radiographic progres-
sion or progression to RA, and a part of the patients in
these trials will today be regarded as RA. Moreover, the
EULAR recommendation to initiate DMARD treatment in
early arthritis patients with autoantibodies, erosions or
high disease activity, even in the absence of fulfilling
classification criteria, is based on the definition of UA
(UA-1987) that was used before the introduction of the
2010 criteria [11]. Thus scientific evidence cannot sub-
stantiate clinical treatment decisions in the contempor-
ary UA population. Also, the increasing use of DMARDs
in these UA patients may hamper the effectuation of fu-
ture placebo-controlled clinical trials in UA.

The primary aim of this study was to explore the effi-
cacy of DMARD treatment in the contemporary UA
population using 25 years of observational data in which
UA was uniformly defined and the inclusion period was
used as an instrumental variable for changes in
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treatment strategies. We hypothesized that if DMARD
treatment has a disease-modifying effect in UA and
DMARD treatment has increased over time, this will
have resulted in lower disease activity, improved physic-
al functioning, increased frequency of prolonged
DMARD-free status (DFS) and less progression to RA.
We ensured a homogeneous population of contempor-
ary UA by selecting, in retrospect, all consecutive
patients who did not full the 1987 or 2010 classification
criteria for RA or any other distinct clinical diagnosis. In
this way, changes in the rheumatologist’s clinical per-
spective on UA identity did not affect the patient popu-
lation. Our second aim was to substantiate whether the
clinical concept of UA has indeed changed over time.
Therefore baseline characteristics of clinically diagnosed
UA patients were also compared across the last
25years.

Patients and methods
Study population

The Leiden Early Arthritis Clinic (EAC) cohort is a
population-based inception cohort including all consecu-
tive patients newly presenting with recent-onset arthritis
from 1993 onwards, and has been previously described
[12]. In short, all patients presenting with recent-onset
arthritis (symptom duration <2years), defined as the
presence of clinical synovitis at physical examination by
a rheumatologist, are included in the Leiden EAC. Since
our primary aim was to study whether increased
DMARD treatment resulted in improved (long-term) out-
comes in UA, we retrospectively selected all consecu-
tive patients included between February 1993 and
October 2019 without a distinct clinical diagnosis at
baseline and who did not fulfil the 1987 or 2010 classifi-
cation criteria for RA. This retrospective selection, using
the contemporary UA definition, ensured homogeneity of
the patient population across the different inclusion peri-
ods. UA patients who concomitantly participated in a
clinical trial (and were thus not routinely treated) were
excluded.

Subsequently we studied whether the rheumatolo-
gists’ clinical perspective of the identity of UA, irrespect-
ive of classification criteria, changed in the last decades.
The term UA was first mentioned in the scientific litera-
ture around 1987 [13-15], although in a slightly different
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concept, whereas the continuum of UA with RA
appeared in the literature around 1998 [16-20].
Therefore we studied the baseline characteristics of all
consecutive patients included in the Leiden EAC be-
tween January 1998 and October 2019 with a clinical
diagnosis of UA defined by their treating rheumatologist
in the first weeks after presentation (after laboratory
measures were done and radiographs of the hands and
feet were made). This population was selected regard-
less of classification criteria, which is different from the
main study population described above.

Treatment

Initiation and choice of DMARD treatment was deter-
mined by the patients’ treating rheumatologists, who
practiced according to treatment guidelines and clinical
standards of that specific time period. To study changes
in DMARD treatment over time, patients were catego-
rized based on the inclusion period (1993-1997, 1998-
2005, 2006-2010, 2011-2014 and 2015-2019). These
cut-offs were partly based on developments that may
have influenced DMARD treatment in UA [publication of
early arthritis guidelines recommending (early) DMARD
therapy in early arthritis patients not fulfilling classifica-
tion criteria in 2006 and 2016; the 2010 classification cri-
teria for RA] and partly arbitrarily chosen to create
approximately similar patient numbers per group [3, 4,
11]. Per inclusion period, the frequency of DMARD treat-
ment [and the use of systemic glucocorticosteroids
(GCs)] and the type of DMARD within the first year after
inclusion were studied.

Follow-up

Research visits took place at baseline, after 4 months
and annually afterwards. During these visits, joint counts
were performed, laboratory measurements were done
and questionnaires were filled out [among others, the
HAQ, visual analogue scale (VAS) pain and VAS fatigue].
At baseline, RF (in-house ELISA, as described previously
[21]), and from 2006 onwards ACPA [2006-2008; anti-
CCP2 (Euro-Diagnostica), positive if >25U/ml; 2009-
2019; EIliA (Phadia), positive if >10U/ml] were measured.
In patients included before 2006, ACPA status was
assessed retrospectively in stored baseline serum sam-
ples using the Euro-Diagnostica assay. Protocolized vis-
its were performed as long as patients were treated at
the outpatient clinic. Follow-up ended in case of release
from care due to prolonged DMARD-free remission,
death, migration to another area or withdrawal of
informed consent while remaining treated.

Outcome

Four outcomes were compared between the different in-
clusion periods. First, disease activity scores [28-joint
DAS with CRP (DAS28-CRP)] during follow-up, reflecting
the direct effect of treatment, were compared across
the different inclusion periods. Second, functional dis-
ability, measured using the HAQ Disability Index (HAQ-
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Dl), was compared [22]. Third, prolonged DFS was
studied, defined as either spontaneous remission or sus-
tained remission after discontinuation of DMARDs
(including GCs). In this case, sustained remission was
defined as the sustained absence of synovitis for a min-
imum of 1year after discontinuation of all DMARD treat-
ment and for the entire follow-up thereafter.
Deliberately, both spontaneous remission and sustained
DMARD-free remission were collectively considered as
DFS for reasons of comparability, since increased
DMARD treatment over time may have led to less spon-
taneous remission and presumably to more DMARD-
free remission. Medical files were studied on the occur-
rence of DFS until October 2020. Furthermore, the
promptness of DMARD tapering and cessation became
more common over the last decade compared with ear-
lier time periods, affecting the disease duration after
which DFS was obtained. To allow fair comparisons, the
development of DFS was primarily assessed within a
time span of 10years of follow-up. In addition, in a sub-
analysis, DFS was also evaluated after 5years of follow-
up. This allowed us to include a more recent inclusion
period (2011-2014), but may also underestimate the
DFS prevalence in the older inclusion periods. Finally,
progression to RA was studied, in which RA was defined
as a clinical diagnosis of RA and the fulfiiment of the
1987 and/or 2010 criteria within the first year after inclu-
sion [23, 24].

Sensitivity analyses

Previous research has demonstrated significant treat-
ment differences between ACPA-positive and ACPA-
negative RA [25], suggesting differences in underlying
pathophysiology between these subsets of disease.
Since treatment effects may also differ between ACPA-
positive and ACPA-negative UA, analyses on disease
activity, physical functioning and prolonged DMARD-free
status were stratified for ACPA status.

Statistical analyses

With inclusion period as the instrumental variable for
treatment strategy, outcomes were compared between
each inclusion period and the reference period (1993-
1997). DAS28-CRP and HAQ scores over time were
analysed using linear mixed models. Since a non-linear
relation was observed between DAS28-CRP/HAQ
scores and time, two separate models were used to
analyse the first year and the subsequent follow-up
thereafter. The model for the first year included a ran-
dom intercept and an identity covariance matrix. The
model for the remainder of the follow-up included a ran-
dom intercept, a random slope and an independent co-
variance matrix. Follow-up duration was truncated to
S5years of follow-up. Estimated marginal means were
calculated. Missing data on DAS28-CRP (data missing
for 0% of patients at baseline and 20% of patients at
follow-up visits) and HAQ-DI (data missing for 39% at
baseline and 33% at annual follow-up visits) were
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imputed using multivariate multiple imputation with pre-
dictive mean matching (100 cycles, 30 datasets).
Results were pooled using Rubin’s rules [26].

Percentages of patients achieving DFS within 10 and
5years of follow-up and percentages of patients pro-
gressing to RA after 1year of follow-up were visualized
per inclusion period. A non-parametric test for trend
(Cuzick’s test) was used to compare the percentages of
DFS and RA development [27]. Stata version 16
(StataCorp, College Station, TX, USA) was used for all
analyses.

Results
The clinical concept of UA over time

To study whether the rheumatologists’ perspective of
the identity of UA has changed over time, baseline char-
acteristics of all early arthritis patients with a clinical
diagnosis of UA at baseline were compared (n=1626).
Thus this patient population was not based on classifi-
cation criteria. As depicted in Fig. 1, over time, UA
patients became more frequently autoantibody negative,
had fewer affected joints and had less often elevated
acute phase reactants (Supplementary Table S1, avail-
able at Rheumatology online). The observation that the
clinical identity of UA from a rheumatologists’ perspec-
tive changed over time underlines the need to select a
homogeneous UA population for this study. Thus, in the
subsequent analyses, we studied a criteria-based UA
population, i.e. not fulfilling the 1987 and/or 2010 criteria
for RA or any other distinct clinical diagnosis, to create
a constant patient population meeting the current UA
definition.

UA population according to its contemporary
definition

In order to ensure a homogeneous population, meeting
the contemporary definition of UA, patients who did not
fulfil the 1987 or 2010 criteria for RA (or had any other
diagnosis) were retrospectively selected from all con-
secutively included early arthritis patients between
February 1993 and October 2019 (n=1259). Patients
who were treated in a clinical trial (n=127), and there-
fore not routinely treated, were excluded
(Supplementary Table S2, available at Rheumatology on-
line). Baseline characteristics of the 1132 UA patients
are presented in Table 1 and Fig. 1 and were uniform
across the different inclusion periods. Overall, UA
patients were mostly autoantibody negative and pre-
sented with relatively mild disease at baseline (median
SJC of 2, median TJC of 3, median HAQ of 0.6), which
is in line with the current clinical characterization of UA.

DMARD treatment over time

DMARD initiation within the first year of follow-up
increased from 17% in 1993-1997 to 52% in 2015-

https://academic.oup.com/rheumatology
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2019, as methotrexate became more common in the
last decade (Fig. 2).

DAS28-CRP during follow-up

Baseline mean DAS28-CRP in the reference period
(1993-1997) was 3.35 (95% CI 2.54, 2.84) and did not
significantly differ in later inclusion periods (Fig. 3;
Supplementary Table S3, available at Rheumatology on-
line). In the reference period, disease activity scores
decreased to 2.63 (95% CI 2.54, 2.84) after the first year
of follow-up. A similar decrease in DAS28-CRP in the
first year was seen in the other inclusion periods.
However, compared with the reference period, DASs
after the first year of follow-up became significantly
lower from 2011 onwards; on average, 0.18 DAS units
lower (95% CI —0.36, —0.00; P=0.047) in 2011-2014
and 0.25 DAS units lower (95% Cl -0.44, -0.07;
P=0.07) in 2015-2019 compared with 1993-1997.
Stratification for the different DAS components demon-
strated that predominantly SJC and CRP improved from
2011 onwards, in contrast to the TJC and VAS compo-
nents (Supplementary Table S4, available at
Rheumatology online).

Functional disability during follow-up

The mean HAQ score at baseline was 0.62 (95% CI
0.53, 0.73) in 1993-1997 and did not significantly differ
across the other inclusion periods (Fig. 4,
Supplementary Table S5, available at Rheumatology on-
line). In the reference period, HAQ scores decreased to
0.44 (95% CI 0.37, 0.52) after the first year of follow-up.
A similar decrease in HAQ scores in the first year of
follow-up was present in the other inclusion periods.
Likewise, HAQ scores after the first year of follow-up
did not significantly improve compared with 1993-1997.
As patient-reported outcomes are often correlated, pain
and fatigue (measured on a VAS) were also studied.
Again, no improvement was observed compared with
1993-1997 (Supplementary Fig. S1, available at
Rheumatology online).

Prolonged DFS during follow-up

Prolonged DFS was defined as either spontaneous re-
mission or sustained remission after DMARD stop within
10years of follow-up. This was achieved by 58% of the
UA patients included between 1993-1997; in the subse-
quent inclusion periods this was 57% and 61% (1998-
2005 and 2006-2010, respectively; P=0.77). When sep-
arating DFS into its components, spontaneous remission
became less frequent over time (52%, 43% and 40% in
1993-1997, 1998-2005 and 2006-2010, respectively).
The median time until spontaneous remission was
recorded was 0.4years [interquartile range (IQR) 0.2-
0.9]. DMARD-free remission became more frequent (6%,
14% and 21% in the respective time periods; Fig. 5A),
which is in line with the observed increase in frequency
of DMARD use in UA. DMARD-free remission was
achieved after a median of 3.5years (IQR 2.1-5.7), after
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Fic. 1 Baseline characteristics over time of patients clinically identified as UA by their treating rheumotologist (A) and
(B) the contemporary UA population
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(A) Baseline characteristics of patients with a clinical diagnosis of UA, according to their treating rheumatologist. Over
time, UA patients became more frequently autoantibody negative, had fewer affected joints and less often had ele-
vated acute phase reactants. The solid line indicates the median of the measured baseline characteristics, with the
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lines indicating the upper and lower IQRs.
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Fic. 2 Frequency of DMARD treatment in contemporary UA (not fulfilling 1987 or 2010 RA criteria or any other diag-

nosis) during the last 25years
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Initiation of DMARD treatment in UA significantly increased over time from 17% in 1993-1997 to 52% in 2015-2019
(P < 0.01). In the last decade, the use of methotrexate became more common. ‘Other’ included leflunomide, azathio-

prine and rituximab.

Fic. 3 Disease activity score slightly improved from 2011 onward compared with 1993-1997
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DASs during follow-up per inclusion period compared with the earliest inclusion period (1993-1997). DASs after 1 year
of follow-up improved from 2011 onwards. DASs were modelled based on the estimated marginal means resulting
from the age- and gender-corrected linear mixed models. *P < 0.05.

population is defined according to the current definition
and presents with milder disease.

Despite the lack of placebo-controlled evidence for
DMARD efficacy in contemporary UA, international
guidelines (first published in 2006) stress timely initiation
of DMARD treatment in early arthritis, also when classifi-
cation criteria are not yet fulfilled [3, 11]. The increasing
tendency to treat UA hampers the effectuation of
placebo-controlled randomized clinical trials in contem-
porary UA in the near future. In order to explore the effi-
cacy of DMARD treatment, we used 25years of
observational data in which UA was retrospectively
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defined by its contemporary definition. By this retro-
spective selection we identified a homogeneous group
of UA patients in which we observed that DMARD treat-
ment indeed increased over time to >50%. While using
the inclusion period as an instrumental variable for
DMARD treatment, we studied whether enhanced
DMARD strategies resulted in improved disease out-
comes. Despite the fact that DASs slightly improved
from 2011 onwards (approximately —0.20 DAS units),
functional disability, prevalence of prolonged DFS and
progression to RA did not concomitantly improve com-
pared with 1993-1997. Notably, the observed

https://academic.oup.com/rheumatology
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Fic. 4 Physical functioning during follow-up did not improve with enhanced DMARD strategies in UA
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Functional disability during follow-up per inclusion period compared with the earliest inclusion period (1993-1997).
HAQ-DI scores during follow-up did not improve compared with 1993-1997. HAQ-DI scores were modelled based on
the estimated marginal means resulting from the age- and gender-corrected linear mixed models. *N.S.: not signifi-

cant (P> 0.05).

improvement in DAS28-CRP from 2011 onwards does
not exceed the minimal clinically important difference of
1.0 [28].

Although we cannot exclude that increased DMARD
treatment improved outcomes in the ACPA-positive sub-
set (Supplementary Fig. S3, available at Rheumatology
online), similar to RA [25], this subgroup is rather small
(5% of contemporary UA). The vast majority are ACPA
negative and the findings for this group contrast with
the situation in RA, where early and more frequent
DMARD initiation improved long-term disease outcomes
[29], effects that are presumably mediated by a low dis-
ease activity and thus treat-to-target treatment strat-
egies [25]. In UA, there is no proof that treat-to-target is
valuable, and despite the decrease in DAS during
follow-up in the more recent inclusion periods, this was
not paralleled by improved long-term outcomes. Our
results may therefore indicate that when all UA patients
are treated with DMARDs, a significant proportion of
patients are being overtreated. Importantly, UA is a
diagnosis of exclusion and the introduction of novel
classification criteria resulted in the remaining group
becoming smaller and more homogeneous. The mild
disease characteristics and the large proportion of
patients not needing long-lasting DMARD treatment
implies that the pathogenic mechanisms in a large pro-
portion of patients might be different from RA. If so, this
would imply that treatment guidelines for RA cannot be
directly extrapolated to this group of UA patients.

https://academic.oup.com/rheumatology

Since our results demonstrate that it is not necessary
to treat all UA patients, the development of stratification
methods to identify UA patients that progress to RA
and/or will benefit from DMARD treatment are needed.
In the past, validated prediction models for UA were
developed [30-34]. However, these models were also
derived before the introduction of the 2010 criteria and
are not reflective of the current UA population. So far
there is little guidance from the literature on prediction
models for the ‘contemporary UA population’, especially
since this group is autoantibody negative and autoanti-
bodies contributed significantly to the accuracy of for-
mer prediction models. Also, the recommendations for
management strategies in current guidelines [11] (ero-
sions, autoantibodies, high disease activity) rely on risk
factors that were derived previously and are infrequent
in contemporary UA.

Unexpectedly, we observed a significant increase in
the percentages of patients developing RA in more re-
cent inclusion periods. This finding is unexplained and
as UA is now mostly autoantibody negative, this may re-
late to the observation that the incidence of ACPA-
negative RA has also increased in past decades [35]. A
limitation of our study is that although we did our best
to create homogeneous patient groups by retrospective-
ly using the same criteria in an inception-based cohort,
unknown or unmeasured selection bias cannot be
excluded. This is inherent to the observational design of
the study [36]. Therefore randomized clinical trials will
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Fic. 5 Prevalence of prolonged DFS and progression to RA did not improve over time
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(A) Percentage of patients achieving prolonged DFS within the 10years of follow-up (defined as spontaneous remis-
sion of sustained remission after discontinuation of all DMARDs) did not improve. No significant increasing trend was
observed among the consecutive time periods (P = 0.78). Over time, the proportion of patients achieving spontaneous
remission decreased and the proportion of patients achieving spontaneous disease-free remission increased, as
would be expected with enhanced DMARD treatment. (B) The percentage of patients with progression to RA, accord-
ing to 1987 and/or 2010 criteria after 1year of follow-up. Progression to RA after 1year did not decrease compared
with 1993-1997, but rather demonstrated an increasing trend (P < 0.01).

be needed to definitely conclude whether DMARD use
in contemporary UA is valuable.

A strength of our study is that we assessed several
long-term outcomes. The outcome for RA was defined
as fulfilment of classification criteria (either the 1987 or
2010 criteria); this is the population from which all scien-
tific data on the efficacy of DMARDs is derived. We ac-
knowledge that other outcomes, such as persistency,
are useful. We therefore studied spontaneous remission
and sustained DMARD-free remission. The frequency of
DMARD use increased over time. Likewise, decisions to
taper and stop DMARDs were non-protocolized and
DMARD tapering occurred less readily in earlier time
periods. In order to create comparability across the in-
clusion periods despite these two issues, we used a
long follow-up duration of 10years to ascertain whether
prolonged DFS was obtained and combined the
DMARD-free remission group with the spontaneous re-
mission group. In this way, time-dependent changes in
DMARD start, DMARD tapering and DMARD stop were
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overcome. Interestingly, although the division between
the two components changed over time, the total
percentage of this outcome was similar for the different
inclusion periods. From patients’ perspectives, patient-
reported outcomes are relevant, and in our study the
HAQ was used to this end. It could be argued that a
slight trend towards physical improvement in our study
could be observed in 2015-2019 (HAQ —0.09), however,
such an improvement would not be considered a clinic-
ally important difference [37]. Importantly, for all these
different outcomes, similar findings were seen, showing
the robustness of the results.

In conclusion, this study demonstrated that the clinical
characterization of UA has changed over time and that
the contemporary UA population is mostly autoantibody
negative and presents with relatively mild disease.
Although evidence from placebo-controlled trials is
needed, our data do not support the use of DMARDs in
the broad, contemporary UA population with the per-
spective of improving long-term outcomes for these

https://academic.oup.com/rheumatology
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patients. Dedicated stratification methods are needed to
identify the subgroup of patients who will develop RA or
benefit from DMARDs. Moreover, in the absence of
placebo-controlled trials and adequate prediction mod-
els for the contemporary UA population, it can be
debated whether the international recommendations for
treatment of early arthritis should be carefully rephrased.
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