OPEN ACCESS

Handling editor Tore K Kvien

» Additional material is
published online only. To view
please visit the journal online
(http:/dx.doi.org/10.1136/
annrheumdis-2013-203403).

'Academic and Clinical Unit
for Musculoskeletal Nursing,
Leeds Institute of Rheumatic
and Musculoskeletal Medicine,
University of Leeds, Leeds, UK
?Arthritis Research UK Primary
Care Centre, Keele University,
Staffordshire, UK

3School of Healthcare,
University of Leeds, Leeds, UK
“*Haywood Hospital, Stoke-on-
Trent, UK

>Leeds Institute of Rheumatic
and Musculoskeletal Medicine,
University of Leeds, Leeds, UK
ENIHR Leeds Musculoskeletal
Biomedical Research Unit,
Leeds Teaching Hospitals NHS
Trust, Leeds, UK

Correspondence to

Dr Mwidimi Ndosi,

Academic and Clinical Unit for
Musculoskeletal Nursing, Leeds
Institute of Rheumatic and
Musculoskeletal Medicine,

2nd Floor, Chapel Allerton
Hospital, Leeds, UK;
m.e.ndosi@leeds.ac.uk

Received 5 February 2013
Revised 1 June 2013
Accepted 9 July 2013
Published Online First

28 August 2013

Open Access
Scan to access more
free content

CrossMark

To cite: Ndosi M, Lewis M,
Hale C, et al. Ann Rheum
Dis 2014;73:1975-1982.

EXTENDED REPORT

Clinical and epidemiological research

The outcome and cost-effectiveness of nurse-led
care in people with rheumatoid arthritis:
a multicentre randomised controlled trial

Mwidimi Ndosi," Martyn Lewis,® Claire Hale,"> Helen Quinn,? Sarah Ryan,*

Paul Emery,>® Howard Bird,” Jackie Hill’

ABSTRACT

Objective To determine the clinical effectiveness and
cost-effectiveness of nurse-led care (NLC) for people with
rheumatoid arthritis (RA).

Methods In a multicentre pragmatic randomised
controlled trial, the assessment of clinical effects
followed a non-inferiority design, while patient
satisfaction and cost assessments followed a superiority
design. Participants were 181 adults with RA randomly
assigned to either NLC or rheumatologist-led care (RLC),
both arms carrying out their normal practice. The
primary outcome was the disease activity score (DAS28)
assessed at baseline, weeks 13, 26, 39 and 52; the
non-inferiority margin being DAS28 change of 0.6.
Mean differences between the groups were estimated
controlling for covariates following per-protocol (PP) and
intention-to-treat (ITT) strategies. The economic
evaluation (NHS and healthcare perspectives) estimated
cost relative to change in DAS28 and quality-adjusted
life-years (QALY) derived from EQ5D.

Results Demographics and baseline characteristics of
patients under NLC (n=91) were comparable to those
under RLC (n=90). Overall baseline-adjusted difference
in DAS28 mean change (95% Cl) for RLC minus NLC
was —0.31 (=0.63 to 0.02) for PP and -0.15 (—0.45 to
0.14) for ITT analyses. Mean difference in healthcare
cost (RLC minus NLC) was £710 (—£352, £1773) and —
£128 (—£1263, £1006) for PP and ITT analyses,
respectively. NLC was more cost-effective with respect to
cost and DAS28, but not in relation to QALY utility
scores. In all secondary outcomes, significance was met
for non-inferiority of NLC. NLC had higher ‘general
satisfaction” scores than RLC in week 26.

Conclusions The results provide robust evidence to
support non-inferiority of NLC in the management of RA.
Trial registration ISRCTN29803766

INTRODUCTION

Rheumatoid arthritis (RA) is a chronic inflaimma-
tory disease characterised by joint swelling, joint
tenderness and destruction of synovial joints,
leading to severe disability and premature mortal-
ity.! Approximately two million people live with
RA in Europe where the average prevalence is
0.49%.> RA has a negative impact on individuals’
physical, social and psychological functioning, and
the resulting disability contributes significantly to
the burden of disease in RA.>® The primary goal
of treatment is to suppress disease activity, thus

preventing structural damage and optimising func-
tion and social participation.”

The management of RA has seen significant
changes over the past decade due to increased
understanding of the disease processes, diagnostic
techniques and the development of more effica-
cious therapies and assessments. The goal of treat-
ment now includes remission, which was once
unobtainable at the onset of RA.” ® This change in
the emphasis of treatment has resulted in better
health-related outcomes for people with RA, but it
has also meant an increased need for monitoring,
more coordinated multidisciplinary teams and the
development of nurse-led care (NLC).” 1°

NLC involves adopting a holistic approach
taking account of patients’ physical, psychological,
social and spiritual needs. Nurses involved in pro-
viding this service are advanced practitioners in
their speciality and function either independently
and/or interdependently with other members of the
multidisciplinary team.'* The role titles clinical
nurse specialist (CNS) or rheumatology nurse prac-
titioner are used interchangeably in rheumatology
nursing, therefore in this report they are all
referred to as CNS. Although the model of NLC
was already established in Canada, the USA and
Australia in chronic diseases, it was pioneered in
the UK in rheumatology services,'* and has been
shown to be effective, safe and associated with
more patient satisfaction.'>~® Under this model of
care, a patient is referred to NLC following diagno-
sis and a treatment plan is initiated by the rheuma-
tologist. The role components of NLC include an
assessment of disease activity, monitoring effects of
therapy, prescribing or recommending medication
or dosage changes including intramuscular/
intra-articular  steroid injections, provision of
patient education, psychological support, providing
patients with a contactable knowledgeable and
accessible professional through telephone advice
lines, coordinating complex care and referring to
other health professionals.'”

In Europe, there are wide variations in the role of
the CNS. In The Netherlands and the Scandinavian
countries NLC is well established,'*1¢ 18 1 while
in other countries it is in its infancy.?°~**> The
European League Against Rheumatism (EULAR) has
recently published recommendations for the role of
the nurse in the management of inflammatory arth-
ritis, in order to enable a homogenisation of
rheumatology nursing care across Europe.”® These
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recommendations support the implementation of NLC and have
also identified the need for cost-effectiveness studies of NLC.
Although previous UK studies have shown positive results for
NLC, they were all single-centre randomised controlled trials
(RCT) and focused on clinical effectiveness only.**>" Despite
being the pioneer of rheumatology NLC in Europe, the UK has
never undertaken an economic evaluation of this model of care
until now. The aim of this study was to determine the clinical
effectiveness and cost-effectiveness of NLC.

METHODS

Study design

This was a multicentre pragmatic RCT. The assessment of clin-
ical effects followed a non-inferiority design, while patient satis-
faction and cost-effectiveness assessments followed a superiority
design. The study was conducted in outpatient clinics of 10
rheumatology centres across the UK. The study protocol is pub-
lished elsewhere.®

Participants and randomisation

The inclusion criteria were: a positive diagnosis of RA (1987
American College of Rheumatology (ACR) criteria),”® age
18 years or older and the ability to complete questionnaires
unaided. Exclusions were: unstabilised concomitant disease,
awaiting surgery and already receiving care from the practi-
tioners involved in the study. After gaining patient consent,
demographics and disease activity score in 28 joints (DAS28),
patients were randomly assigned using a remote secure tele-
phone randomisation service provided by Leeds University
Clinical Trials Research Unit. Randomisation was on a 1: 1 basis
to either NLC (experimental group) or rheumatologist-led care
(RLC) (control group), by random permuted blocks, using the
stratification factors, centre and DAS28 (low disease activity
DAS28<3.2, or moderate to high disease activity
DAS28>3.2).>° The independent assessors, performing the joint
counts for DAS28, were masked.

Interventions

This study required three practitioners at each centre; a CNS, a
rheumatologist and a blind independent assessor. Nine CNS and
10 rheumatologists delivered the interventions. The CNS had a
median experience of 10 years in their current post while the
rheumatologists had a median of 9 years at consultant level. The
CNS have experience in running nurse-led clinics and usually
have a postgraduate qualification in rheumatology nursing and/
or prescribing. Independent assessors were health professionals
trained to perform joint counts and calculating the DAS28.

When patients arrived at the clinic, the independent assessor
performed ‘joint counts’ for DAS28 and then oversaw the com-
pletion of self-reported pain visual analogue scale (pain-VAS),
fatigue-VAS and duration of morning stiffness. The patients
were then given questionnaires in ‘freepost’ return envelopes
before consultation with their allocated practitioner. The train-
ing of independent assessors was conducted during the study
set-up meetings. The rheumatologists and CNS delivering the
interventions did not have any special training as they were
expected to undertake their ‘normal’ practice, having agreed to
follow the study protocol. Patients were seen by their respective
practitioners at baseline and at weeks 13, 26, 39 and 52.

The NLC interventions usually include allocated 30-min time
slots in which the CNS takes history, performs physical examin-
ation, pain control, prescribing or recommending medication
and dosage changes, intra-articular or intramuscular steroid
injections, provision of patient education, psychosocial support

and ordering blood tests or X-rays. Referrals for ward admis-
sion, to the rheumatologist or other health professionals, were
carried out as appropriate. The usual RLC is similar to the
above except that it usually involves an allocated 15-min time
slot. All interventions, referrals and the duration of the consult-
ation were recorded in a standard ‘consultation checklist’
designed for this study. Both practitioners saw patients accord-
ing to the protocol and any extra visits or admissions were
recorded.

Outcome measures

The primary outcome was DAS28 and secondary outcomes
were pain severity (pain-VAS), fatigue (fatigue-VAS) and dur-
ation of morning stiffness measured at each study visit. Other
secondary outcome measures were at baseline, weeks 26 and
52: RA quality of life;®! health assessment questionnaire disabil-
ity index;>? hospital anxiety and depression scale;*® arthritis
self-efficacy scale;®® and Leeds satisfaction questionnaire
(LSQ).>* The health economic questionnaire including
EuroQoL (EQS5D)*® and healthcare resource data were collected
at weeks 0, 13, 26, 39 and 52. Details of the costs applied to
units of resource use are provided in supplementary table S1
(available online only).

Statistical analysis

Analysis followed per-protocol (PP) and intention-to-treat (ITT)
approaches.>” The former was based on evaluation of all partici-
pants who completed the five treatment sessions and focussed
on a complete case analysis; the latter was based on evaluation
of all trial participants as allocated. For the ITT approach,
missing data were imputed via multiple imputation using
chained equations; 20 imputed datasets were computed on guid-
ance that the number needed should approximate the percent-
age of incomplete cases.*®

The focus of the evaluation of clinical outcomes was on dif-
ference in change scores. A value of 0.6 defined the inferiority/
non-inferiority margin for the primary outcome (DAS28
follow-up change score from baseline),’® with the test hypoth-
esis pre-stated as:

» Null hypothesis

ADAS28y ¢ >0.6
where A=change from baseline value.

Allowing for a 10% participant dropout rate, a total sample
size of 180 participants (90 per treatment arm) was needed on
the basis of a repeated-measures analysis of between-group dif-
ferences averaged over four equidistant follow-up time points
given 90% power and one-sided statistical testing with 2.5% sig-
nificance level (with anticipated SD of 1.5, intraclass correlation
coefficient of 0.5).3°

Analysis of the primary endpoint (average ADAS28) and
other endpoint comparisons was carried out using linear regres-
sion modelling adjusting for age, gender, centre and baseline
DAS28 score. Estimates for secondary health outcome measures
included additional adjustment for corresponding baseline
value. For the ADAS28, p values were generated that tested
against the null hypothesis of a between-group difference of 0.6
in favour of RLC. In order to test the secondary outcomes in
the same way an equivalent standardised effect size of 0.4 was
utilised for the inferiority margin; this level of effect size has
been reported to translate to a ‘minimal clinically important dif-
ference’ across typical health-related outcomes.>”

The null hypothesis of zero difference was used in testing
patient satisfaction and cost. The health economic evaluation
addressed both cost-effectiveness analysis (in relation to the

(inferiority): mean ADAS28g;c—mean
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ADAS28) and cost utility (in relation to quality-adjusted life-
years (QALY) derived from area under the curve calculation of
the EQ5D from baseline to last follow-up). Evaluation focused
on the incremental cost-effectiveness ratio—ratio of the mean
difference in cost to the mean difference in effect (denoting the
extra average cost per unit gain in effect); or otherwise domin-
ance of one treatment over the other with respect to lower
mean cost and greater mean effect. These estimates were
derived through linear regression modelling additionally adjust-
ing for baseline EQSD. Analysis of uncertainty in the joint esti-
mation of the incremental cost-effectiveness ratio is illustrated
via cost-effectiveness planes (via bootstrapping with 5000 repli-
cations). Cost-acceptability curves were derived to show the
probability of the NLC (experimental treatment) being cost-
effective at different willingness-to-pay (WTP) thresholds.
Although the primary evaluation was carried out on a priori
adjustment for baseline age, gender, centre, DAS28 and EQSD,
a sensitivity analysis was deemed necessary additionally adjusting
for baseline biological agent use given the extent of the
observed imbalance in that variable at baseline assessment.

RESULTS
Of the 622 patients who were assessed for eligibility, 181 were
eventually randomly assigned and 133 (73.5%) had complete
DAS28 data for all the five visits (PP analysis). The demograph-
ics and baseline characteristics of patients under NLC (n=91)
were comparable to those under RLC (n=90) except in the pro-
portion of patients receiving biological disease-modifying anti-
rheumatic drugs (DMARD). Figure 1 shows the trial profile and
table 1 summarises the baseline characteristics of participants.
Ninety-two per cent (83/90) of patient under NLC attended
all five clinic sessions, with a mean total consultation time of
111 min compared to 85% (77/91) of the RLC group who had
a mean total consultation time of 71 min. NLC had longer con-
sultations (median 20 min, IQR=15-30 vs RLC, 15, 10-15),
made fewer medication and dosage changes; ordered fewer
intra-articular and intramuscular steroid injections and requested
fewer radiological investigations than RLC. There was little dif-
ference in the ordering of non-protocol bloods or referrals to
other health professionals. NLC provided patient education and
psychosocial support more frequently than RLC, and CNS

[ Enrollment ]

Assessed for eligibility (n=622)

Excluded (n=441)
* Not meeting inclusion criteria (n=29)

¢ Declined to participate (n=41)
¢ No response (n=371)

Randomized (n=181)

!

S

| !

Allocation
Allocated to NLC intervention (n=91) Allocated to RLC (control) intervention (n=90 )
- 1 subsequent ineligible — awaiting surgery - 1 subsequent ineligible — awaiting surgery
- 1 unable to attend due to illness - 1left the area
- 1 cross-over* - 1 withdrew himself just after randomization
- 1 incomplete DAS28
l [ Follow-Up ] Y
y )
* Auvailable cases for baseline PP analysis (n=88) * Available cases for baseline PP analysis (n=86)
¢ Protocol deviations (n=19) * Protocol deviations (n=22)
- 4unable to attend due to illness - 2 unable to attend due to illness
- 3 did not attend for other reasons - 6did not attend for other reasons
- 12 incomplete DAS28 - 10 incomplete DAS28
- 4 withdrew themselves from study
l [ Analysis 1 l
PP analysis** of summary estimates (n=69 [76%]) PP analysis** of summary estimates (n=64 [71%])
ITT analysist of summary estimates (n=91) ITT analysist of summary estimates (n=90)

NLC=Nurse-led care, RLC = Rheumatologist-led care
PP = Per protocol; ITT = Intention-to-Treat

*Clinical nurse specialist left the centre therefore the patient (crossed over) continued attending the study visits under RLC
**PP analysis based on patients attending all 5 study visits and having completed DAS28

FITT analysis based on multiple imputation of the missing DAS28

Figure 1 Trial profile.
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Table 1 Baseline characteristics of study population stratified by
study group
RLC (n=90) NLC (n=91)
Women, n (%) 67 (74.44) 67 (73.63)
Age, years, mean (SD) 57.27 (12.20)  60.20 (11.26)
Disease duration, years, mean (SD) (89; 90)* 10.21 (11.47) 9.57 (9.84)
Comorbidities, n (%)
Osteoarthritis 4 (4.44) 5 (5.49)
Osteoporosis 16 (17.78) 9 (9.89)
Hypertension 19 (21.11) 20 (21.98)
Asthma 7 (7.78) 6 (6.59)
Depression 3(3.33) 1(1.10)
Hypothyroidism 6 (6.67) 1(1.10)
Baseline RA regimen, n (%)
Methotrexate 57 (63.33) 62 (68.13)
Sulfasalazine 16 (17.78) 9 (9.89)
Hydroxychloroquine 4 (4.44) 3 (3.30)
Leflunomide 6 (6.67) 4 (4.40)
Prednisolone 11 (12.22) 6 (6.59)
Biological DMARD 6 (6.67) 15 (16.48)
Qutcomes, mean (SD)
DAS28 (86; 88)* 3.89 (1.54) 3.65 (1.24)

Pain (0-100 VAS, 0=no pain) (86; 87)* 39.33 (21.26)
Fatigue (0-100 VAS, 0=no fatigue) (86; 87)*  49.58 (25.09)
Stiffness (0 —240 Min, 0=no stiffness) (84; 87)* 50.50 (63.42)

43.29 (23.77)
49.92 (24.50)
43.78 (55.50)

RAQoL (0-30, 0=better quality of life) (76; 78)* 13.54 (7.05) 13.33 (8.09)
HAQ (0-3, 0=no disability) (86; 83)* 1.25 (0.76) 1.19 (0.77)
Anxiety (0-21, 0=no anxiety) (87; 84)* 7.56 (4.24) 7.13 (3.83)
Depression (0-21, 0=no depression) (87; 84)*  6.20 (3.74) 5.94 (3.84)

ASES (11-110, 11=poor self-efficacy) (85; 84)*
Satisfaction, median (IQR)

55.53 (17.49)  59.14 (18.98)

LSQ-General (1-5), 1=dissatisfied) (86; 83)* 27 (23,34 273,37
LSQ-Information (1-5), 1=dissatisfied) (86; 83)* 32 (3.0,35) 3.0(.9 3.7
LSQ—Empathy (1-5), 1=dissatisfied) (86; 83)* 3.1 (3.0, 3.6) 3.0 (2.9, 3.6)
LSQ-Technical (1-5), 1=dissatisfied) (86; 83)* 3.2 (3.0, 4.0) 3.1 (2.9, 4.0
LSQ-Attitude (1-5), 1=Dissatisfied) (86; 83)* 32(3.0,37) 32(28, 3.9)
LSQ-Access (1-5), 1=dissatisfied) (86; 83)* 3.1 (3.0, 3.6) 3.1 (3.0, 3.5)

ASES, arthritis self-efficacy scale; DAS28, disease activity score in 28 joints; DMARD,
disease-modifying antirheumatic drug; HAQ: health assessment questionnaire disability
index; LSQ, Leeds satisfaction questionnaire; NLC, nurse-led clinic; RA, rheumatoid
arthritis; RAQoL, rheumatoid arthritis quality of life; RLC, theumatologist-led clinic;
VAS, visual analogue scale.

*Number of available data were as per randomised allocation that is, 90 for RLC and
91 for NLC unless otherwise stated in parentheses.

conferred more with the rheumatologist than vice versa. NLC
had fewer rates of unplanned admissions or visits to the accident
and emergency department than RLC. (see supplementary table
S2, available online only).

The improvement in disease activity (change in DAS28) over
follow-up was better in the NLC group than the RLC group,
and significance for non-inferiority was reached in the PP and
ITT analyses at all individual follow-up time points and for the
primary endpoint (ie, average DAS change). Figure 2 graphically
displays the difference between groups in the DAS28 change
over the 12-month follow-up period. Table 2 shows the descrip-
tive and inferential results for the DAS28.

Results for the secondary outcomes are shown in supplemen-
tary table S3 (available online only). Significance for non-
inferiority was also reached in all secondary outcomes (at corre-
sponding standardised effect size margins of 0.4). Improvements
were consistently better for NLC in pain and physical function

™ T—— IPP
Week 13— o " ImT
—_—a—
Week 26—
—_—a—
——
Week 39— o
s NIl (HO) Threshold
—_— ., :
Week 52— - :
—a—
Average — -
Favours NLC Favours RLC

r 1 T T T T T T 1 T T
-10 -8 -6 -4 -2 -0 2 4 6 .8 1.0
Mean difference (95% Cl)

RLC = Rheumatologist-led clinic; NLC = Nurse-led clinic

PP = Per protocol; ITT = Intention-to-Treat

Mean difference is for RLC group minus NLC group (adjusted for age, gender, Centre and baseline DAS28 score)
Figure 2 Summary estimates for change in disease activity score in
28 joints (DAS28) (primary outcome measure) over 12 months.

outcomes but in fatigue, stiffness and hospital anxiety and
depression scale anxiety there was a slight worsening in the
NLC compared to slight improvements in the RCL group. In
other outcomes, there were some differences between PP and
ITT results but all results supported non-inferiority. NLC had
higher ‘general satisfaction’ scores (one subscale of LSQ) than
RLC in week 26, but not in week 52 or other satisfaction sub-
scales, which showed no significant difference between the two
groups (see supplementary table S4, available online only).

NLC has lower consultation costs. While there were no sig-
nificant differences in the overall mean costs, NLC tended to
have lower healthcare costs especially after adjustment for base-
line biological agent use (table 3). A summary of disaggregated
costs is provided in supplementary table S5 (available online
only).

Figure 3 shows cost-utility planes and cost-acceptability
curves in respect of healthcare costs (similar graphs with respect
to NHS costs are provided in supplementary figure S1, available
online only). NLC was more cost-effective in respect of costs
relative to ADAS28 for both ITT and PP analyses; therefore, the
probability that NLC was cost-effective in relation to the
primary outcome was in excess of 80% across all WTP thresh-
olds. However, in relation to QALY gain, in both healthcare and
NHS perspectives, the probability of NLC being cost-effective
was dependent of the type of analysis used; favourable in PP but
not in ITT analyses (figure 3E and supplementary figure S1E,
available online only).

DISCUSSION

This was the first study to provide information on cost-
effectiveness of NLC in RA patients with different disease levels.
The primary endpoint shows that NLC was not inferior to RLC
at any follow-up time point. This suggests that NLC could
manage most RA patients without loss of efficacy in terms of
disease activity. Disease activity is the best predictor of joint
damage and physical disability, both of which can lead to reduc-
tion in quality of life and premature mortality.” These results

1978 Ndosi M, et al. Ann Rheum Dis 2014;73:1975-1982. doi:10.1136/annrheumdis-2013-203403


http://ard.bmj.com/lookup/suppl/doi:10.1136/annrheumdis-2013-203403/-/DC1

Clinical and epidemiological research

Table 2 Summary estimates for change in DAS28 (primary outcome measure) over 12 months

RLC NLC Differencet
Mean (SD) Mean (SD) Mean (95% ClI) p Value*
Week 13 PP (73;76)*# —0.11 (1.48) —0.04 (1.30) —0.19 (-0.60 to 0.22) 0.0002
ITT —0.10 (1.51) —0.05 (1.36) —0.15 (—0.54 to 0.23) <0.0001
Week 26 PP (72; 80)% 0.03 (1.49) 0.05 (1.22) —0.15 (=0.53 to 0.24) 0.0001
ITT 0.04 (1.52) 0.04 (1.33) —0.12 (—0.49 to 0.26) 0.0001
Week 39 PP (69; 76)t 0.18 (1.61) 0.36 (1.19) —0.34 (—0.71 to 0.03) <0.0001
ITT 0.20 (1.68) 0.33 (1.33) —0.27 (—0.64 to 0.10) <0.0001
Week 52 PP (70; 80)% 0.18 (1.41) 0.07 (1.22) —0.02 (—0.40 to 0.35) 0.0011
ITT 0.12 (1.50) 0.08 (1.32) —0.07 (-0.44 to 0.30) 0.0005
Average§ PP (64; 69)% 0.02 (1.32) 0.11 (1.05) —0.31 (-0.63to 0.02) <0.0001
ITT 0.06 (1.32) 0.10 (1.10) —0.15 (—0.45 to 0.14) <0.0001

*p Values based on non-inferiority testing (ie, null hypothesis: standardised mean difference (mean difference/pooled baseline SD)=0.4; based on a clinically significant threshold of 0.6

with anticipated SD of 1.5).

tDifference in mean DAS28 change scores for the RLC group minus NLC group (adjusted for age, gender, centre and baseline DAS28 score).
+Analysis of complete-cases (number of DAS responders—RLC group; NLC group).
§Primary endpoint evaluation.
DAS28, disease activity score in 28 joints; ITT, intention-to-treat; NLC, nurse-led clinic; PP, per protocol; RLC, rheumatologist-led clinic.

Table 3 Summary of economic estimates including aggregated cost (£) and effects (QALY and average DAS28 change) estimates

RLC NLC Differencet
Mean (SD) Mean (SD) Mean (95% Cl) p Value*
Costs
Clinic consultations (only) PP (69; 79)f 198 (57.9) 158 (76.7) 34.2 (14.9 to 53.5) 0.0008
ITT 184 (79.5) 148 (81.2) 35.9 (15.6 to 56.1) 0.0006
NHS
(Clinic plus additional NHS resources) PP (42; 50)+ 2171 (2822) 1239 (2063) 663 (—403 to 1730) 0.2194
ITT 2191 (3814) 2282 (4277) —150 (—1240 to 939) 0.7858
Healthcare
(NHS resources plus out-of-pocket expenditure) PP (42; 50)+ 2286 (2793) 1276 (2091) 710 (=352 to 1773) 0.1872
ITT 2304 (3773) 2386 (4565) —128 (—1263 to 1006) 0.8245
Societal
(Healthcare plus productivity loss through time off work) PP (42; 50)+ 2485 (2844) 1357 (2107) 863 (—219 to 1944) 0.1161
ITT 2415 (3785) 2550 (4727) —195 (—1354 to 963) 0.7406
Effects
QALY PP (39; 48) 0.561 (0.228) 0.552 (0.244) 0.016 (—0.049 to 0.082) 0.0002
ITT 0.575 (0.234) 0.554 (0.259) 0.020 (—0.030 to 0.071) <0.0001
Average DAS28 change§ PP (64; 69) t 0.02 (1.32) 0.11 (1.05) —0.31 (—0.63 to 0.02) <0.0001
ITT 0.06 (1.32) 0.10 (1.10) —0.15 (—0.45 to 0.14) <0.0001

Results of sensitivity test—after additional adjustment for baseline biological agents

Costs
NHS

Healthcare

Effects

QALY

Average DAS28 change$§

PP (42; 50)%
ITT

PP (42; 50)%
ITT

PP (39; 48)%
ITT
PP (64; 69)%
ITT

2171 (2822)
2191 (3814)

2286 (2793)
2304 (3773)

0.561 (0.228)
0.575 (0.234)
0.02 (1.32)
0.06 (1.32)

1239 (2063)
2282 (4277)

1276 (2091)
2386 (4565)

0.552 (0.244)
0.554 (0.259)
0.11 (1.05)
0.10 (1.10)

806.05 (—111.62 to 1723.72)
44767 (—526.16 to 1421.50)

852.15 (—63.37 to 1767.67)

494.53 (-516.34 to 15015.41)

0.017 (—0.049 to 0.083)
0.018 (—0.034 to 0.070)
—0.308 (—0.640 to 0.025)
—0.220 (—0.5458 to 0.105)

*p Values based on superiority testing (ie, null hypothesis: standardised mean difference = 0.0) in relation to comparison of costs, and non-inferiority testing (ie, null hypothesis:
standardised mean difference = 0.4) in relation to comparison of effects.
tDifference in mean DAS28 change scores for the RLC group minus NLC group (adjusted for age, gender, centre, baseline DAS28 score and baseline EQ5D) with Cl.
+Analysis of complete cases (number of responders to resource/time-off work questions—RLC group; NLC group).

8§As presented in table 2.

DAS28, disease activity score in 28 joints; ITT, intention-to-treat; NLC, nurse-led clinic; PP, per protocol; QALY; quality-adjusted life-year; RLC, rheumatologist-led clinic.
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Figure 3 Summary of economic evaluation (healthcare perspective).

support this model of care in the UK and are consistent with
previous studies in the UK and elsewhere.'>"'® Whereas other
studies have focused on subgroups of patients; for example the
Swedish and the Danish studies focused on patients with low
disease activity,'*'® and the Dutch study on patients with diffi-
culty in performing activities of daily living;'® this present study

has demonstrated the effectiveness of NLC in managing patients
with different disease activity levels.

The baseline difference in the proportion of patients receiving
biological DMARD was a result of chance (not systematic).*® In
the follow-up period, the proportion of patients receiving bio-
logical agents in NLC remained more or less constant while that
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in RLC doubled. Assuming that change onto biological agents
would significantly improve DAS28, this was likely to favour
RLC. Predictably, additional adjustment for baseline biological
agents increased the effects on NLC.

The conclusion about the cost-effectiveness of NLC was
dependent on the type of outcome; disease specific (DAS28) or
generic (QALY) outcome, and on the type of statistical approach
used (PP or ITT) in the analysis. The cost-effectiveness of NLC
was clearly evident in respect of the primary outcome (ADAS28)
—for example, the estimated probability that NLC is cost-
effective exceeded 80% for a cost as little as £5000 per minimal
clinically important difference (ie, per 0.6 change) in DAS28.
By contrast, at a guideline WTP threshold of £20 000-30 000
per QALY (set by the National Institute for Health and Clinical
Excellence),*! the probability of NLC being cost-effective was in
the range of 62-74% by PP analysis but 25-27% by ITT ana-
lysis. Given that health policy in the UK is based on generic
measures (QALY),** we cannot make strong health policy con-
clusions about the cost-effectiveness of NLC as the results of
QALY (ITT) analysis are inconsistent with the disease-specific
measures.

Significance for non-inferiority was reached in all measures
although the direction of effects in secondary outcomes did not
always favour NLC. For example, NLC giving patient education
and psychological support more frequently than RLC did not
translate into better improvements in psychological wellbeing
outcomes. Understanding the significance of the contribution of
each individual outcome in this context is limited because of the
interaction effect between outcomes. For example, disease activ-
ity is directly related to pain and functional disability;**~* both
of which have been shown to determine other outcomes such as
quality of life and psychological wellbeing.* Further research
on the effect of this interaction is required. Previous RCT have
demonstrated more satisfaction with NLC across most LSQ sub-
scales,’ 2° %7 but this study has shown this to be the case in
‘general satisfaction’ only. This study being multicentred might
have contributed to this difference. Also, in chronic diseases
when some outcomes take a longer time to develop, a person
may be ‘generally’ satisfied with care but still have dissatisfaction
with some aspects of it. Patient satisfaction with care is import-
ant and may affect adherence to treatment,*® therefore there is
always room for improvement in a busy clinic.

In this multicentre study, practitioners undertook their
‘normal’ practice except the frequency of clinic visits, which had
to be standardised to ensure comparability between the two
groups. Inclusion of patients with different disease levels reflects
practice and demonstrates the effectiveness of NLC in managing
different groups of patients with RA. In the UK, NLC consulta-
tions take place within the rheumatology unit, therefore patients
have access to the rheumatologist as required. Based on the
number of unplanned admissions, visits to the general practi-
tioner and to the emergency department, there is no reason to
question the safety of this model of care.

This study has three main limitations: First, only 73.5% of
the randomly assigned patients had complete data for the
primary endpoint in all five visits. The strict criteria for PP ana-
lysis was set in order to prevent erroneous claiming of non-
inferiority.>” In the ITT analyses, missing data were inputted
using multiple imputation methods, which results in unbiased
estimates providing more validity than other approaches to
missing data.>® 7 Second, information on interventions was
quantitative (eg, frequencies of conferrals, giving patient educa-
tion and psychological support) rather than qualitative detail of
what was involved. Third, the generalisability of these findings

across Europe is limited as NLC effectiveness is likely to be
related to the level of its development as a service model.

CONCLUSION

This study provides robust evidence to support the non-
inferiority of NLC in managing RA. Indeed, our findings have
shown that there may be some clinical benefit of NLC, particu-
larly in respect of disease-specific outcome and general satisfac-
tion with care. In terms of health policy, we are not able to
draw firm conclusions on cost-effectiveness given the variation
in results between disease-specific and generic outcomes.
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