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ABSTRACT

Objective The heterogeneous multisystem manifestations
of SLE include fatigue, pain, depression, sleep disturbance
and cognitive dysfunction, and underscore the importance
of a multidimensional approach when assessing health-
related quality of life. The US Food and Drug Administration
has emphasised the importance of patient-reported
outcomes (PROs) for approval of new medications and
Outcome Measures in Rheumatology has mandated
demonstration of appropriate measurement properties of
selected PRO instruments.

Methods Published information regarding psychometric
properties of the Medical Outcomes Survey Short Form 36
(SF-36), Lupus Quality of Life Questionnaire (LupusQoL)
and Functional Assessment of Chronic lliness Therapy-
Fatigue Scale (FACIT-F), and their suitability as end points
in randomised controlled trials (RCTs) and longitudinal
observational studies (LOS) were assessed. A search of
English-language literature using MEDLINE and EMBASE
identified studies related to development and validation

of these instruments. Evidence addressed content

validity, reliability (internal consistency and test-retest
reliability), construct validity (convergent and divergent)
and longitudinal responsiveness, including thresholds of
meaning and discrimination.

Results All instruments demonstrated strong internal
consistency, reliability and appropriate face/content validity,
indicating items within each instrument that measure the
intended concept. SF-36 and LupusQoL demonstrated test-
retest reliability; although not published with FACIT-F in
SLE supported by evidence from other rheumatic diseases.
All instruments demonstrated convergent validity with
other comparable PROs and responsivity to treatment.
Conclusion The measurement properties of PRO
instruments with published data from RCTs including:
SF-36, LupusQoL and FACIT-F indicate their value as
secondary end points to support labelling claims in RCTs
and LOS evaluating the efficacy of SLE treatments.

INTRODUCTION

SLE is a chronic autoimmune disease that
affects multiple organ systems and signifi-
cantly impacts patient-reported health-related
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quality of life (HRQoL). The clinical manifes-
tations of SLE are heterogeneous, vary over
time, and may include fatigue, pain, depres-
sion, sleep disturbance and cognitive dysfunc-
tion." The multisystemic nature of SLE poses
a challenge for evaluating treatment benefit
and underscores the importance of using a
multidimensional approach when assessing
HRQoL. In 1998, the Outcome Measures in
Rheumatology (OMERACT) international
consensus effort recommended five domains
for assessment in all randomised controlled
trials (RCTs) and longitudinal observational
studies (LOS) in SLE, including disease
activity, damage, HRQoL, adverse events and
economic costs.” OMERACT also recom-
mended that both generic and disease-specific
instruments be used to assess HRQoL.

Since the release of the OMERACT recom-
mendations, some RCTs in SLE have included
patientreported outcomes (PROs), such as
the Medical Outcomes Survey Short Form 36
(SF-36),” the Lupus Quality of Life question-
naire (LupusQoL)4 and the Functional Assess-
ment of Chronic Illness Therapy-Fatigue Scale
(FACITF).” The US Food and Drug Adminis-
tration guidance for PRO measures outlines
the methodology and evidence needed to
support labelling claims for new treatments’
and emphasises the importance of demon-
strating content validity, reliability, construct
validity and responsiveness of the measure
among the target population.

Existing PROs in SLE measure patient
perceptions of their health conditions and
assess a spectrum of HRQoL—pain, fatigue,
anxiety, depression, physical function, cogni-
tive function and others. Current SLE PROs
can be grouped as disease-specific and generic.
Among the generic, SF-36 is most commonly
used in research settings and RCTs, as well
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as EuroQol Five-Dimensional Questionnaire (EQ—5D).7
While several SLE-specific HRQoL questionnaires have
been developed and validated, including LupusQOL,
SLE-specific Quality of Life Questionnaire (SLE-QOL) *
SLE Quality of Life Questionnaire (L-QoL),’ LupusPRO
and Lupus Impact Tracker (LIT)," we focused on legacy
measures and only those with publicly available data from
RCTs: SF-36, LupusQoL and FACIT-F.

The objective of this analysis was to summarise avail-
able evidence supporting the psychometric properties of
SF-36, LupusQoL and FACIT-F in SLE and to assess their
suitability as secondary end points in RCTs to support
labelling claims for SLE treatments.

METHODS

Search strategy

This review used the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses guidelines.'' The
search strategy was developed in consultation with a
medical librarian with expertise in systematic reviews
(online supplementary appendix 1). A search of English-
language published literature using MEDLINE (1995
to June 2017) and EMBASE (1964 to June 2017) was
conducted to identify:' studies related to development
and validation of SF-36, LupusQoL and FACIT-F in SLE;
and® RCTs and LOS in SLE that included these instru-
ments. We excluded studies if they were non-English arti-
cles, publications written only in abstract form, confer-
ence letters, editorials, dissertations and case reports
with <20 patients. Search terms were individualised for
each database and for MEDLINE. Titles and abstracts of
initially identified studies were screened and reviewed to
further identify articles that could be included in the final
literature review and synthesis.

Psychometric properties of included instruments

To assess the psychometric properties of each instrument,
evidence of content validity, reliability (internal consist-
ency and test-retest reliability), construct validity (conver-
gent, divergent and known-group validity) and longi-
tudinal responsiveness was extracted.'” "’ Convergent
validity was judged appropriate if positive correlations
between instrument were present and >0.6 and discrimi-
nant validity if correlations were <0.3. For internal consist-
ency, Cronbach’s 0>0.7 was considered acceptable.'” An
intraclass correlation coefficient (ICC) >0.7 for test-retest
reliability was interpreted as acceptable.'” Longitudinal
responsiveness was evaluated using standardised response
means (SRMs) and interpreted as poor if SRMs<0.5,
moderate if SRMs>0.5 and high if SRMs>0.8 (14)."*
Thresholds of meaning, particularly minimum clinically
important difference (MCID) and minimum important
differences (MIDs) are also presented. In discussions of
clinically relevant thresholds for outcomes scores, MCIDs
refer to approaches based on the patient perspective/
perception” '* while MIDs are not based on clinical
judgement (eg, perceptions of patients or clinicians) and

generally use approaches that are anchored to a statis-
tical change defined as p<0.05 or based on a change in
a laboratory marker or a functional test 0.5 SD.'” ' It is
important to note that anchor-based methods are recom-
mended for derivation of MCID definitions."® Discrimi-
nation of studied instruments in RCTs was also assessed.
Instrument measurement properties of SF-36 (table 1),
LupusQoL (table 2) and FACIT-F are included in the
online appendix table Al. Selected RCTs and LOS in SLE
that included these instruments are presented in online
appendix tables A2 and A3, respectively.

RESULTS

Content validity

Content validity of SF-36 in patients with SLE was exam-
ined in two studies that included factor analysis of its
domains. Results from the first study indicated that there
were four significant factors with eigenvalues >3.3 that
could be meaningfully interpreted, including ‘physical
functioning’, ‘physical and emotional role functioning’,
‘mental and social health’ and ‘general health’.'” The
second assessed a Chinese version of SF-36 and demon-
strated that the eight-domain structure of SF-36 was
supported with the overall factor loadings as ‘Physical
Functioning’, ‘Role-Physical’, ‘Bodily Pain’ and ‘Role-
Emotional’. These scales loaded cleanly onto one factor,
while all other domains loaded on two factors.

Reliability (internal consistency and test-retest)

Evidence of internal consistency for SF-36 was demon-
strated in three studies (online supplementary table S1),
based on three different language versions, including
Japanese,” Chinese® and English.'” Cronbach’s o for
domains ranged from 0.72 to 0.96. Test-retest reliability of
SF-36 (Spearman’s rank correlation) measured in these
three studies ranged from 0.65 to 0.90 (table 1).

Construct and known-group validity

Six studies™?" assessed convergent validity of SF-36
(online supplementary table S2). Convergent validity
with the LupusQoL was tested and established in five
studies and demonstrated correlations of 0.48-0.83
between comparable domains in both questionnaires
(SF-36/LupusQoL: Physical Functioning and Physical
Health, Role-Emotional and Emotional Health, Bodily
Pain and Pain, and Vitality and Fatigue).”® *’ Compar-
ison of component summary scores (Physical Compo-
nent Subscale (PCS) and Mental Component Subscale
(MCS)) and EQ-5D values indicated that PCS Score
correlated more strongly than MCS Score with both
EQ-5D (r=0.72 vs 0.49) and EQ-5D Visual Analogue Scale
(VAS) (r=0.61 vs 0.37).2° Two studies examined SF-36s
divergent validity comparing individual domain scores
with SLE Disease Activity Index 2000 (SLEDAI-2K) Scores
and showed no significant correlations between the two
measures.” ¥ Using Systemic Lupus International Collab-
orating Clinics Damage Index (SDI), Baba et al”’ reported
weak-to-moderate inverse correlations between SDI and
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Reliability validity

- Responsiveness
Internal Test- Known and ability to MCID/
Author, year Description of study consistency retest Construct groups detect change MID

Furie et al 2014 Secondary analysis of pooled data from the v
3 BLISS Trials in patients with SLE (n=1684).

Changes in clinical and HRQoL measures

from baseline to week 52 were compared

between SRI responders and non-responders

McElhone et al  Prospective, longitudinal study in patients v v v
2016 with SLE (n=101) experiencing a flare. SF-36
s completed every 4 weeks for 9 months

Yilmaz- Oner et Cross-sectional study in Turkish patients v
al, 2016 (n=113) with SLE. SF-36 and LupusQoL
24

completed once during a single visit

Hanly et al, Prospective international study (n=274) to v v
2011 evaluate change in HRQoL in association with
% neuropsychiatric events in newly diagnosed

patients with SLE

Wolfe et al, Longitudinal study in SLE (n=1316). Patients v
2010 followed semi-annually for 10 years. A single
% random observation from each patient was

included in analysis for SF-36 and EQ-5D

Strand et al, Post hoc analysis of 2 clinical trials of v/
2005 abetimus sodium (n=298, phase Ill; n=189,
s phase II/Ill). SF-36 completed at 6 months and

12 months; responders and non- responders

were identified from each trial

Thumboo et al, Cross-sectional study in Asian patients with v v
1999 SLE (n=118). SF-36 completed twice within a
1 14-day period

v =Instrument property assessed in study.
EQ-5D, EuroQol Five-Dimensional Questionnaire; HRQoL, health-related quality of life; LupusQoL, Lupus Quality of Life questionnaire; MCID,
minimum clinically important difference; MID, minimum important difference; SF-36, 36 ltem Health Survey-Short Form; SRI, SLE Responder Index .

SF-36 domain scores (r=—-0.08 to -0.47, p<0.05). Two  with those from SF-36. Thumboo et al’' reported corre-
other studies that used SDI as a comparator indicated  lations ranging from -0.34 to 0.17 across SF-36 domains
no significant correlations with SF-36 domains.' ?® Two and BILAG General; and Thumboo et al’ reported
studies correlated results from the British Isles Lupus  correlations between —-0.07 and -0.36 (all p<0.05 except
Assessment Group (BILAG) general and organ subscales ~ for Physical Functioning and General Health) (online

w
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Table 2 SF-36: responsiveness and ability to detect change in SLE: (within-group)

SF-36 Anchor (change in disease Findings
Reference domain status) Improved Unchanged Worsened
<3 change in SLEDAI-2K >3 change in SLEDAI-2K
(n=208) (n=25)
ES; SRM; p ES; SRM; p
Baba et al, PF Clinical worsening defined by ~ Not reported -0.04; -0.05;0.53 0.04; 0.07; 0.71
2018%° a change >3 in the SLEDAI- ) ) . i
RP 2K. The difference within each 0.00; 0.00; 0.97 0.19;0.27;0.18
BP first-year and second-year pair 0.15; 0.16;0.02 -0.12; -0.11; 0.58
GH assessed by paired t-test -0.04; -0.04; 0.58 -0.06; -0.06 ;0.76
VT 0.10; 0.11; 0.11 0.12; 0.14; 0.49
SF 0.11; 0.11;0.11 -0.31; -0.38; 0.07
RE 0.08; 0.08; 0.26 —-0.08; 0.07 ;0.74
MH 0.06; 0.07; 0.29 0.00; 0.00; 0.99
PCS 0.00; 0.00; 0.95 0.06; 0.10; 0.63
MCS 0.12; 0.12; 0.08 -0.21; -0.20; 0.33
0 change in SDI (n=204)  >1 change in SDI (n=29)
ES; SRM; p ES; SRM; p
PF Clinical worsening defined by ~ Not reported -0.02; -0.03;0.72 -0.08; -0.10; 0.61
RP a change >1 in the SDI. The 0.05; 0.05; 0.45 -0.09; ~0.08; 0.65
difference within each first-year
BP and second-year pair assessed 0.16; 0.18; 0.01 -0.17; -0.13; 0.47
GH by paired t-test 0.01; 0.01; 0.88 -0.40; -0.30; 0.12
VT 0.15; 0.17; 0.02 -0.22; -0.21; 0.26
SF 0.11; 0.12; 0.19 -0.28; -0.22; 0.24
RE 0.09; 0.09; 0.20 -0.11; -0.11; 0.58
MH 0.08; 0.09; 0.20 -0.09; -0.10; 0.60
PCS 0.03; 0.03; 0.65 -0.11; -0.11; 0.54
MCS 0.15; 0.15; 0.03 -0.28; -0.24; 0.21
(2 to 7); mean (95% ClI) (=1 to 1); mean (95% CI) (-7 to —2); mean (95% ClI)
McElhone et  PF Patient completed Global 5.6 (3.9t07.3) 1.2(0.3t02.2) -3.0(-4.3t0 -1.6)
al, 2016 Rating of Change, ranging from . 00/ B
23 RP 7 (a very great deal better) to ~7 14.7 (9.9 to 19.5) 1.4 (-1.31t0 4.0) 9.9 (-15.3 to -4.5)
BP (a very great deal worse) with 0 13.0 (10.6 to 15.4) 2.8(1.1t0 4.5) -7.0(-9.3t0 -4.7)
GH indicating no change 3.4 (2.2 0 4.6) 0.3 (-0.6 to 1.2) -2.0 (-3.2t0 -0.8)
VT 11.2 (8.4 to 14.0) 0.9 (20.8 t0 2.6) -4.6 (-6.3 to —-2.8)
SF 10.1 (7.0t0 13.2) 1.6 (0.1t03.2) -7.0(-10.8 to -3.1)
RE 11.3 (6.6 to 15.9) 2.6 (-0.3t0 5.4) -10.1 (-15.9 to -4.3)
MH 7.6 (5.9t09.4) -0.1(-1.6to 1.4) -5.5(-7.5t0 -3.6)
SRM; mean variation; (SRM; mean variation)
*p<0.05 *p<0.05
Devilliers et al, PF Patient completed 7-point 0.40; +5.3* -0.59; -7.8*
2015 VAS of change in lupus-related . . . .
2 RP health status over 3 months, A 0-20; +16-9 -0.34,-11.7
BP difference +0.5 SD or more was 0.57; +12.2* -0.62; -13.2*
GH considered worsening; a VAS 0.37: +4.9* _0.72: —-9.5*
with a difference of T e
VT ~0.5 0.32; +5.9* -0.41; -7.6*
SF 0.36; +8.1* -0.27; -6.1

Continued
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SF-36

Findings

Anchor (change in disease

Reference domain status)

Improved

Unchanged Worsened

Mean (SD)

Mean (SD) Mean (SD)

Improved ES; SRM

Remission/unchanged Flare ES; SRM

ES; SRM/ES; SRM

*A physician-generated 7-point Likert scale for NP events comparing the change in NP status between the onset of the event and time of
study assessment was available for each NP event (1=patient demise, 2=much worse, 3=worse, 4=no change, 5=improved, 6=much improved,

7=resolved).

TMCID 1 by Strand et al; MCID 2 by Devilliers et al; MCID 3 by McElhone et al.

BP, bodily pain; ES, effect size; GH, general health; MCID, minimal clinically important difference; MCS, Mental Component Subscale; MH,

mental health; PCS, Physical Component Subscale; PF, physical function; RE, role emotional; RP, role physical; SDI, Systemic Lupus International
Collaborating Clinics Damage Index; SF, social functioning; SF-36, 36 Item Health Survey-Short Form; SLEDAI-2K, Systemic Lupus Erythematosus
Disease Activity Index 2000; SRM, standardised response means; VAS, Visual Analogue Scale; VT, vitality.

supplementary table S3). One study reported known-
group validity of SF-36 (online supplementary table S4).
Results indicated that SF-36 scores could differentiate
between neuropsychiatric events attributed to SLE and
non-SLE causes. Changes in SF-36 component summary
and domain scores, particularly those related to mental
health, were strongly associated with the clinical outcome
of neuropsychiatric events in SLE (p<0.05 except for Role
Physical) (table 1).*®

Longitudinal responsiveness
Five identified studies assessed the ability of SF-36 to
detect changes over time (table 2).

Baba et al’ assessed responsiveness of SF-36 over 1
year to clinical worsening defined by a change of 23 in
the SLEDAI-2K or damage accrual defined by a change
of 21 in SDI. Using SLEDAI-2K as an anchor of change
in disease activity, effect sizes (ES) and SRM for SF-36
domain and component summary scores were gener-
ally <0.20 in patients with clinical worsening and those
who remained clinically unchanged. ES and SRM for
social functioning and MCS Scores (<-0.20) suggested
low responsiveness in patients whose SLEDAI-2K Scores
changed by 23. Using the SDI21 (reflecting the accrual of
damage compared with last assessment) as an anchor of
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accrued damage over time, ES and SRM values for SF-36
domain and component summary scores were generally
<0.19 in patients with evidence of damage worsening and
patients who remained without damage change.”’

In another study, patients completed a Global Rating
of Change (GRC) assessment and mean SF-36 domain
scores were calculated for those with worsening (scores
~7 to -2) versus improvement (scores 2 to 7). In all SF-36
domains, scores were significantly lower in the deteriora-
tion and unchanged groups versus those with improve-
ments.”” Devilliers et al”’ also assessed responsiveness of
SF-36 domains using a 100 mm VAS of change in lupus-
related health status over the past 3 months as the anchor.
Patients reporting a difference >+0.5 SD were considered
to report worsening health and those with a VAS differ-
ence >-0.5 SD improving health. For patients reporting
improving health, significant improvements in Role Phys-
ical, Bodily Pain, Social Functioning, Role Emotional,
and both PCS and MCS Scores were reported. In those
reporting worsening health, significant decreases in
Physical Functioning, Role Physical, Bodily Pain, Mental
Health, Vitality, General Health domains PCS score
were evident. Hanly et al® examined the ability to detect
change in SF-36 using a physician-completed 7-point scale
assessing neuropsychiatric events. Patients with neuropsy-
chiatric improvement reported significant increases in
PCS and MCS Scores. The responsiveness of SF-36 has
also been assessed using SLEDAI-2K with improvements
defined as reductions =24 from the previous visit, and wors-
ening as increases 24. Among patients with clinical wors-
ening, SRMs of 0.64 were noted for Role Physical, 0.42 for
Social Functioning and 0.30 for PCS Scores. Among those
who improved, SRMs were 0.60 for MCS, 0.43 for Mental
Health, 0.40 for General Health, 0.30 for Vitality, 0.30 for
Role Physical, 0.24 for Social Functioning and 0.23 for
Physical Functioning.”’

Thresholds of meaning of SF-36 Scores

Four studies assessed MCIDs (online supplementary table
S5) or MID (online supplementary table S6) of SF-36. In
one study, MCID was estimated using a patient-reported
overall health status anchor: ‘How would you describe
your overall status since your last visit?” Response options
included much better, somewhat better, about the same,
somewhat worse and much worse. Those self-rated as
somewhat better or somewhat worse were considered the
‘minimally changed’ subgroups. MCID for SF-36 was 2.1
(somewhat better) and -2.2 (somewhat worse) for PCS
and 2.4 (somewhat better) and —-1.2 (somewhat worse)
for MCS Scores.” In a second study, MCIDs for domains
and component summary scores of SF-36 were based on
the 15-point global change scale (Guyatt feeling ther-
mometer) corresponding to an improvement by a score
of 6: ‘a little better’ and worsening by a score of 10: ‘a
little worse’. Clinically important improvement ranged
from 6.7 to 11.4 points for domain scores and 3.4 to 4.9
for PCS. Clinically important worsening ranged from
-14.7 to 1.7 points for domain scores and from -2.1 to

~0.8 for PCS and MCS, respectively.”! MCIDs for improve-
ment were then defined as 2.5 for PCS and MCS and 5.0
for domain scores; for deterioration —1.8 for PCS and
MCS and -2.5 for domain scores, respectively. McEI-
hone et al”® examined MID using both anchor-based and
distribution-based methods. For deterioration, mean MID
ranged from -2.0 for General Health to —-11.1 for Role
Physical domain scores. For improvement, they ranged
from 2.8 for General Health to 10.9 for both Bodily
Pain and Vitality. MIDs were larger using distributional
versus anchor-based approaches. The MID for SF-36 has
also been estimated as the mean change observed in the
minimally improved and the minimally worse categories
defined by a 7-point Likert Scale (-3, much improved;
-2, moderately improved; -1, minimally improved; 0, the
same;+1, minimally worse;+2, moderately worse and +3,
much worse). MID for global improvement ranged from
1.9 to 11.3 for SF-36 domain scores. In patients reporting
worsening, MIDs ranged from —4.4 to -15.6.%

Discrimination of SF-36 in RCTs and LOS

SF-36 has been the most frequently used HRQoL instru-
ment in SLE trials (online appendix table A2). Twen-
ty-six RCTs examined the impact of treatment on SF-36
results. Several examples are summarised in this section.
Results from two of three trials that evaluated abetimus
sodium indicated that SF-36 reflected clinical improve-
ments in SLE accompanied by improvements 2MCID
in SF-36.”'"% Furie et al’* studied the safety and efficacy
of belimumab 1 mg/kg and 10 mg/kg in patients with
SLE and found significantly more SLE Responder Index
(SRI-4) responders in the 10 mg/kg group versus placebo
(p=0.017), but this difference was not sustained over 76
weeks. Results from a post hoc analysis of SRI-4 responders
versus non-responders in these trials indicated that PCS,
MCS and all SF-36 domain scores were significantly greater
in SRI responders, across treatment groups, versus non-
responders (p<0.001).” Both belimumab groups also
reported similar improvements in SF-36 domain scores at
week 52 versus placebo. Secondary analyses of these two
RCTs indicated that changes from baseline to week 52 in
SF-36 PCS Scores were significantly greater (p<0.05) in
the belimumab arms versus placebo.'”

Seven RCTs examined the impact of physical activity,
psychotherapy and alternate medicine interventions in
patients with SLE with the objective of exploring improve-
ments in SF-36. In three, physical training showed signif-
icant improvements in SF-36 Vitality and Role Physical
Scores; however, significant differences in clinical
improvements between treatment and control groups
were reported in only three trials.”” ™ Psychotherapy and
cognitive behavioural therapy were tested in three RCTs.
Improvements in SF-36 MCS Scores were demonstrated
in two trials and clinical improvement demonstrated in
one."”™ Greco et al” studied the benefits of acupuncture
in reducing pain and fatigue in patients with SLE and
reported significant improvements in SF-36 Bodily Pain
and Vitality domains.
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Table 3 LupusQoL: assessment of instrument properties in SLE

Reliability validity

Responsiveness

Internal Test- Known- and ability to MCID/

Author, year Description of study consistency retest Construct group detect change MID
Meseguer et al, Cross-sectional study in Spanish patients v v
2017 with SLE (n=223). LupusQoL SLAQ,

EQ-5D and NRS disease severity

administered by postal survey
Nantes et al, Prospective study in SLE (n=78). LupusQoL v
2018% and SF-36 completed at baseline and follow-

up visit
Anindito et al,  Cross-sectional study of Indonesian patients V4 V4
2016% with SLE (n=65)
McElhone et al, Prospective study in SLE (n=101) v v
2016; experiencing a flare. LupusQoL administered
2014a; at each of the 10 monthly visits
2014p%
Devilliers et al,  Prospective study in SLE (n=324), with data v
20174 obtained 3 months apart
Devilliers et al,  Prospective study in SLE (n=185). LupusQoL v v
2015%° completed monthly for 3 months
Touma et al, Longitudinal study in SLE (n=41). LupusQol v v V4
2011%7 and SF-36 completed monthly for 12 months
Jolly et al, Cross-sectional study in SLE (n=185) to v v v
2010% adapt and assess the validity and reliability

of the UK LupusQolL for use in USA. SF-36,

EQ-5D and disease status assessed
McElhone et al, Development and validation of the LupusQoL v v v

2007*

v =Instrument property assessed in study.

EQ-5D, EuroQol Five-Dimensional Questionnaire ; LupusQoL, Lupus Quality of Life; MCID, minimum clinically important difference; MID, minimum
important difference; NRS, Numerical Rating Scale; SF-36, 36-ltem Health Survey-Short Form; SLAQ, Systemic Lupus Activity Questionnaire.

Content validity

The LupusQoL was developed from qualitative inter-
views with patients with SLE, as well as inputs from clin-
ical experts and refined through cognitive interviews
supporting content, followed by two rounds of psycho-
metric testing." Patients reported that most items were
relevant, easy to understand and answer, and reflected
their HRQoL. Factor analysis in both English-speaking
and Spanish-speaking populations confirmed the
eight-domain structure.* * In the original derivation of
LupusQoL, although only women of two racial ethnicities
were involved, white and South Indians, subsequent vali-
dations included a wider population as well as men.*

Reliability (internal consistency and test-retest)

Internal consistency of LupusQoL domains was assessed
in three studies***® and Cronbach’s o ranged from 0.85
to 0.94 across studies and domains (online supplemen-
tary table S7). Assessment of the testretest reliability
of LupusQoL indicated intraclass correlations (ICCs)
ranging from 0.68 to 0.95 (online supplementary table
S7),15% (table 3).

Construct and known-group validity
Six studies assessed the convergent validity of LupusQoL
(online supplementary table S8). Five used SF-36 for

assessment of construct validity, finding moderate-
to-strong correlations between LupusQoL and the
corresponding SF-36 domains (7=0.38 to 0.83). The
LupusQoL also correlated strongly with the Systemic
Lupus Activity Questionnaire (SLAQ) Symptom Scale
(r=—0.70 to -0.76), EQ-5D Analogic Scale (r=0.76
to 0.80) and comparable EQ-5D domains (r=0.50 to
0.68). Associations between LupusQol. domain scores
and SLEDAI-2K Scores were small and non-significant
(r=—0.02 to 0.25) confirming divergent validity with SLE
disease activity.””

Two studies examined known-group validity of
LupusQoL in patients with SLE (online supplementary
table S9). In one, mean LupusQoL domain scores, with
the exception of Intimate Relationships, did not signifi-
cantly differentiate between improved versus same/wors-
ened groups on SLEDAI-2K (p>0.05 for all domains).””
Results from a second study indicated that the LupusQoL
discriminated among groups of patients in different
disease activity categories based on either BILAG Index
or SDI Scores (those with SDI=0 and SDI>1).*

Longitudinal responsiveness
Four validation studies assessed ability of LupusQoL to
detect change (table 4).
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Table 4_LupusQol: responsivenoss and abilty o detectchangein SLE

LupusQoL  Anchor Findings

domain (clinical severity measure)

Reference Improved Worsening

McElhone et al, (GRC Score 2 to 7); mean (GRC Score -7 to -2);
20162 (95% CI) mean (95% Cl)

PH Patient completed GRC, ranging from 7 (a 5.6 (4.2to 7.1) -3.7 (-5.2t0 -2.1)

PA very great deal better) to -7 (a very great 9.3 (7.1t0 11.5) -6.5 (-8.9 to —4.1)

deal worse) with 0 indicating no change

PL 6.3 (3.9108.8) -4.6 (-7.0to0 -2.2)

IR 8.3 (4.3t0 12.4) 7.7 (-14.7 to -0.6)

BU 10.4 (7.7 to 13.1) -4.6 (-6.9 to -2.3)

EH 6.2 (4.7t07.8) -4.4 (-6.0to -2.7)

BI 6.4 (3.6t09.2) -2.5(-4.2t0-0.8)

FA 8.9 (6.8 to 11.0) -4.6 (-6.5,-2.8)(81, 256)

Continued

(-]
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Table 4 Continued

LupusQoL Anchor Findings
Reference domain (clinical severity measure) Improved Worsening
Toumz? et al, ES; SRM ES; SRM
2011 PH SLEDAI-2K 30 days, where improvement  0.35;0.51 0.02; 0.03
PA was defined as redygtlon in SLEDAI-2K24 0.41: 0.73 0.02: 0.04
from the previous visit, flare as an increase
PL in SLEDAI-2K>4 from the previous visit 0.16; 0.36 0.06; 0.17
IR 0.00; 0.00 0.04; 0.14
BU 0.28; 0.37 0.24; 0.49
EH 0.30; 0.45 0.05;0.08
BI 0.27; 0.39 0.04; 0.07
FA 0.30; 0.53 0.21; 0.67

MCID 2 definition by Devilliers et al; MCID 3 definition by McElhone et al

*p<0.05.

Bl, body image; BU, burden; EH, emotional health; FA, fatigue; GRC, Global Rating of Change; IR, intimate relationships; LupusQolL,
Lupus Quality of Life; MCID, minimal clinically important difference; PA, pain; PH, physical health; PL, planning; SELENA, Safety of
Estrogens in Lupus Erythematosus National Assessment; SLEDAI-2K, Systemic Lupus Erythematosus Disease Activity Index 2000; SR,
SLE Responder Index ; SRM, standardised response means; VAS, Visual Analogue Scale.

Assessment of responsiveness of LupusQoL in SRI-4
responders versus non-responders indicated that only
Physical Health and Pain domains of LupusQoL were
responsive.'” Results from patients who completed a GRC
assessment and LupusQoL indicated that all LupusQoL
domain scores were significantly worse in those with dete-
rioration versus improvement.* Evaluation of responsive-
ness of LupusQoL domains in patients with improved or
worsened health status measured by a 100 mm VAS indi-
cated that patients with improving health reported signif-
icant improvements in LupusQoL Physical Health, Pain,
Emotional Health and Fatigue. Physical Health, Planning
and Fatigue domain scores declined significantly in those
with worsening health.*

Evaluation of LupusQoL using SLEDAI-2K over 30 days
as an anchor indicated that LupusQoL displayed respon-
siveness in some domains determined by ES and SRM esti-
mates. There were moderate effects in Pain, Fatigue and
Physical Health; and small effects in Emotional Health,
Body Image, Burden to Others and in Planning among
patients whose SRM improved. Among patients who wors-
ened, a moderate-effect SRM was found in Fatigue and
small effect in Burden to Others.”’

Thresholds of meaning of LupusQoL Scores

Two studies calculated MCIDs for LupusQol. domains
(online supplementary table S10). In one anchor-based
analysis, patient GRC was used as the anchor (improve-
ment MCID (McElhone)=GRC of 2 or 3; deterioration
MCID (McElhone)=GRC of -3 or -2). For deteriora-
tion, mean LupusQoL domain scores ranged from -2.4
for Body Image to —8.7 for Intimate Relationships, and
for improvement from 3.5 for Body Image to 7.3 for
Burden to Others. Using distribution-based approaches
based on 0.5 SD, LupusQoL domain MCIDs (McElhone)
ranged from 12.9 (Emotional Health) to 16.7 (Intimate

Relationships).” Results from a second study by Devilliers
et al that used a patient-reported anchor-based approach
(7-point Likert Scale of change in health status over
the past 3 months, a 100 mm VAS assessing impact of
illness, and Likert Scale from 0 (no problem) to 3 (severe
problem) exploring patientreported symptoms) indi-
cated minimally improved domain scores ranging from
1.1 to 9.2 while minimally worsened scores ranged from
0.5 to —6.4.%

The different MCIDs defined by McElhone et af’
were used in a recent prospective study of 78 clinically
active patients with SLE** to compare the performance
of each MCID in determining worsening and improve-
ment measured by LupusQoL. Results indicated that the
percentage of patients reporting improvements or wors-
ening across domains varied between different MCID
definitions. For most domains, percentages of patients
reporting changes (improvement or worsening) were
greater for MCID defined by Devillier et al versus those
from McElhone et al.*®

Discrimination of LupusQoL in RCTs and LOS

Only two RCTs used LupusQoL (online appendix table
A2). In the EMBODY 1 and EMBODY 2 phase III trials
in which the primary end point was not achieved (ie, no
significant differences between groups in BILAG-based
Combined Lupus Assessment responses at week 48), there
were also no significant between-group differences with
LupusQoL.48 Results from a small trial of Acthar Gel in
10 patients with SLE indicated improvements SLEDAI-2K
and LupusQoL scores over 28 days."

Content validity

While FACIT-F” was not developed in patients with SLE,
the content validity of the instrument has been confirmed
in this patient population.”® Three 90 min focus groups,

Strand V, et al. Lupus Science & Medicine 2020;7:€000373. doi:10.1136/lupus-2019-000373 9


https://dx.doi.org/10.1136/lupus-2019-000373
https://dx.doi.org/10.1136/lupus-2019-000373
https://dx.doi.org/10.1136/lupus-2019-000373

Lupus Science & Medicine

I

Table 5 FACIT-F: assessment of instrument properties in SLE

Reliability Validity
Test-
construct/ Responsiveness

Author, Internal Retest Known- and ability to
year Description of study consistency Discriminant groups detect change MCID
Furie et al, Secondary analysis of pooled data from the v
2014% BLISS Trials in SLE (n=1684). Changes in

clinical, laboratory and health-related quality

of life measures from baseline to week 52

were compared between SRI responders and

non-responders
Strand et  Secondary analysis of two phase Ill RCTs in v/
al, 2014%®  SLE, including BLISS-52 (52 weeks’ duration,

n=865) and BLISS-76 (76 weeks’ duration,

n=819)
Laietal, Longitudinal validation study in SLE v/ v 4 7 4
2011%2 (n=254). The FACIT-F and other measures

were administered at four time points from

baseline to week 52
Goligher  Cross-sectional study in SLE (n=80). Ve v/
et al, Seven fatigue instruments administered to
2008°’ derive the MCID of the FACIT-F. Interviews

were conducted to compare fatigue levels
between participants

v/ =Instrument property assessed in study.

FACIT-F, Functional Assessment of Chronic lliness Therapy-Fatigue Scale; MCID, minimal clinically important difference; SRI, SLE Responder

Index .

each including six to eight patients with SLE, were
conducted to determine if FACIT-F included all aspects of
fatigue relevant to these patients. Overall, the content of
FACIT-F was relevant for capturing fatigue in patients with
SLE and no changes to the instrument were suggested.

Reliability

Internal consistency testing of FACIT-F indicated that
Cronbach’s o was >0.95” (online supplementary table
S11) (table 5).

Testretest reliability of FACIT-F has been studied in
other disease states. Yellin ¢t af’ developed and validated
a measurement system for oncology patients with anemia-
related concerns. The FACT-Fatigue (FACT-F), consisting
of the Cancer Therapy General (FACT-G) plus 13 fatigue
items and the FACT-Anaemia (FACT-An), consisting of
the FACT-F plus seven non-fatigue items were found to
be stable (test-retest r=0.87 for both) in the 50 patients
studied. Chandran et al,53 studied the reliability and
validity of the FACIT-F Scale in psoriatic arthritis. The
ICC for first and repeat FACIT-F Scores was 0.95 in 73
patients. The FACIT-F was also studied in patients with
inflammatory bowel disease by Tinsley et al.’>* The ICC for
first and repeat FACIT-F Scores assessed within 180 days
without change in disease state was 0.81 (CD 0.78; UC
0.87).

Finally, in patients with cancer of the head and neck,
Eden, et af” established the testretest reliability and
concurrent validity of FACIT-F in 65 patients. The

FACIT-F ICC was 0.866 (0.75-0.93) and internal consis-
tency was 0.874. Nevertheless, test-retest reliability has not
been studied in patients with SLE.

Construct and known-group validity
Three RCTs assessed construct validity of FACIT-F (online
supplementary table S12). Secondary analysis of pooled
data across BLISS-52 and BLISS-76 RCTs indicated a
strong correlation (7=0.70) between FACIT-F and SF-36
Vitality domain.”® Analysis of results from a longitudinal
study demonstrated construct validity of FACIT-F across
time with moderate-to-strong correlations between
FACIT-F and SF-36 Vitality domain, PCS and MCS scores,
as well pain intensity, pain interference, patient global
assessment and SLAQ Scores (r=0.52 to 0.87).%% Results
from a third study indicated moderate correlations
between FACIT-F and both SLAQ and Patient Global
Assessment scores (r=0.49 to 0.59)57 (table b).
Known-group validity for FACIT-F was assessed in a
longitudinal study by calculating mean FACIT-F Scores
after stratifying by BILAG Musculoskeletal and General
scores at baseline and week 12 (online supplementary
table S12). FACIT-F significantly differentiated groups
defined using BILAG anchors at both time points with
ESs ranging from 0.22 to 0.65.”

Longitudinal responsiveness
Two validation studies assessed ability of FACIT-F to detect
change in patients with SLE.
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In one, patients were classified as SRI-4 responders or
non-responders at week 52 across all treatment groups in
two RCTs. FACIT-F Scores were significantly higher in SRI
responders versus non-responders. Improvements in the
responder group exceeded the 4-point MCID the authors
defined as their meaningful threshold score.” In the
second study, patients were classified as improved, wors-
ened or unchanged using BILAG Musculoskeletal, BILAG
General and Patient Global Assessment of Change Scores
and those classified as improved also reported significant
mean improvements in FACITF Scores.”

Thresholds of meaning of FACIT-F Scores

Two studies calculated the MCID of the FACIT-F in patients
with SLE (online supplementary table $13). Lai et al’* used
FACIT-F Scores derived from responsiveness analyses, as
well as multiple distribution-based measures and MCID
from these analyses were estimated to be 3-7 points. The
authors concluded the likely MCID of FACIT-F in SLE to
be in the range of 3—4 points.”® Goligher et alP 7 estimated
MCID of FACIT-F in SLE as the mean difference between
the fatigue instrument scores between patients reporting
‘a little bit more’ fatigue (referred to as Greater Fatigue)
and their interview partner. MCID was calculated by esti-
mating the mean difference between patients reporting
‘a little bit less’ fatigue (referred to as Less Fatigue)
and their interview partner. Using this method, Greater
Fatigue MCID was 17.5 and Less Fatigue MCID was -5.3.
Regression analyses estimated MCID to be -5.9 points
using the original FACIT-F scaling.57 Methods in this anal-
ysis have the potential to include a self-reference bias and
an interview order effect. Further, differences between
patients used to estimate the MCID may not provide valid
references to interpret differences within patients (ie,
within individual change), which are more appropriately
derived using longitudinal data (table 6).

Discrimination of FACIT-F in RCT and LOS

Online supplementary table A2 presents examples of
seven published RCTs and one LOS in SLE that used
FACIT-F. For some RCTs, significant improvements in

clinical efficacy measures across each trial corresponded
with significant improvements in FACIT-F. For example,
in a 52-week RCT of blisibimod versus placebo significant
improvements in SELENA-SLEDAI and FACIT-F Scores
were observed with a 200 mg dose. FACIT-F Scores were
also improved in patients who received 100 mg of blis-
ibimod.”™ Secondary analysis of results from the BLISS
RCTs indicated that FACIT-F Scores were not significantly
different across treatment groups at the week 24 prespec-
ified secondary end point. However, FACIT-F Scores from
baseline to week 52 improved significantly (p<0.05) with
belimumab 1 mg and 10 mg versus placebo in BLISS-
52, and with 1 mg at weeks 52 and week 76 in BLISS-76.
These findings corresponded with significant improve-
ments in FACIT-F reported by SRI responders versus
non-responders in a combined analysis across treatment
groups of both RCTs.”” In some other RCTS, significant
improvements in FACIT-F Scores were not achieved, even
when the primary end point was met.”

DISCUSSION

Measurement properties of SF-36, LupusQoL and
FACIT-F in patients with SLE were examined to support
their use as secondary end points supporting labelling
claims in RCTs evaluating the efficacy of treatments for
SLE. All three instruments demonstrated strong inter-
nally consistent reliability in an SLE population (ranging
from 0.72 to 0.95 across measures, domains and studies),
indicating that items within each instrument meas-
ured the intended concept. In addition, both SF-36 and
LupusQol demonstrated test-retest reliability; test-retest
of FACIT-F has not been assessed in patients with SLE
but acceptable (>0.7) ICCs in other rheumatic diseases
have been confirmed.” All measures also demonstrated
convergent validity with other comparable PROs (correla-
tions for SF-36: 0.37-0.83; LupusQol: 0.38-0.83; FACIT-F:
0.52-0.68). In general, correlations between these PROs
and measures of disease activity and damage such as
SLEDAI-2K and SDI were low, as might be expected with
MD-assessed outcomes confirming divergent validity. This

Table 6 FACIT-F: responsiveness and ability to detect change in SLE (within-group)

Anchor Findings
Reference (clinical severity measure) SRl responder mean SRI non-responder mean P value
Furie et a/® SRl responder 5.2 3.0 <0.001
Improved Unchanged Worsened
Mean (SD), ES, p value  Mean (SD), ES, p value Mean (SD), ES, p value
Lai et af® BILAG musculoskeletal 7.1 (10.7), 0.66, 3.3 (11.0), 0.30, 2.5(11.6), 0.22,
change <0.001 0.004 0.617
BILAG general change 8.2 (11.9), 0.69, 4.2 (10.2), 0.41, 0.0 (9.1), 0.00,
<0.001 <0.001 1.00
Patient global assessment of 10.5 (12.9), 0.82, 3.1 (7.8), 0.40, -3.6 (6.7), -0.53,
change <0.001 <0.001 p<0.016

BILAG, British Isles Lupus Assessment Group; ES, effect size; FACIT-F, Functional Assessment of Chronic lliness Therapy-Fatigue Scale; SR,

SLE Responder Index.
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finding suggests that SF-36, LupusQoL and FACIT-F assess
important underlying concepts distinct from disease
activity measures.

Given the multisystemic nature of SLE, it is important
to use a multidimensional approach to capture a broad
array of symptoms and impacts when assessing HRQoL.
Both SF-36 and LupusQoL evaluate a number of
domains, including physical and mental impacts. Results
from several RCTs have shown that SF-36 and FACIT-F
are responsive to treatment benefit.! LupusQoL is disease
specific and has the advantage of being more sensitive to
anticipated changes in the health status of a patient with
SLE. It has been included in only a few trials of patients
with SLE.* * While SLE-specific concepts covered
by LupusQoL have been reported to be important to
patients with SLE,” some domains (eg, Body Image,
Burden to Others) have not performed as well as those
similar to SF-36 domains such as fatigue and pain. As
such, both SF-36 and LupusQoL should be used together
and whether LupusQoL may be more sensitive and appro-
priate for use in SLE subpopulations (eg, those with cuta-
neous manifestations)—can be studied in future trials.
On the other hand, FACIT-F has been used in seven RCTs
demonstrating responsiveness and providing evidence
that FACIT-F is able to capture treatment-related benefits
of fatigue in SLE (online supplementary table A2).

Responsiveness of instruments can be studied by
assessing the correlations between changes in instru-
ments and external anchors of change, and by the magni-
tude of statistics (eg, SRMs). Also, responsiveness should
be interpreted very carefully in the context of a study’s
hypothesis since statistics have little meaning on their
own. In this review, we found that SRMs of responsiveness
are not met by all domains or only by small magnitudes
of change in some SF-36 and LupusQoL domains. Inter-
preting responsiveness by just focusing on the magnitude
of statistics (SRMs) is not appropriate. First, SRMs should
be interpreted in the context of the expected magni-
tude of change in every particular study — being small,
moderate or large. Sometimes a change is not expected
and it is acceptable to have undetectable SRMs. If a ther-
apeutic intervention doesn’t align with a large SRM and
the a priori hypothesis expected only a small SRM, a small
SRM should be accepted as a valid result. In this situation,
the null hypothesis is valid and it should be concluded
that the instrument is responsive in the studied popula-
tion despite small SRMs.

Second, the magnitudes of statistics of change (SRMs)
depends also on the baseline characteristics of the studied
patients — for example, if improvements in SF-36 domains
are hypothesised to be large after a specific intervention
but patients have reported good levels of HRQoL at base-
line across a majority of the domains, it is unlikely that
moderate-large SRMs will be identified. Rather than indi-
cating that the instrument is not responsive, these results
confirm the null hypothesis is not valid in this group of
patients. Therefore, it is difficult to assess the responsive-
ness of an instrument from a single study and it is unlikely

that all domains will demonstrate changes in all studies.
In conclusion, the magnitude of statistics (eg, SRMs) of
responsiveness should always be interpreted in the context
of the research question — what magnitude of change was
hypothesised and what magnitude was identified?

The use of PROs in SLE is essential and complements
the assessment and management of patients with SLE.
HRQoL in SLE is measured by generic questionnaires (eg,
SF-36, FACIT, EQ-5D) and SLE-specific questionnaires
(eg, LupusQOL, L-QoL, SLE-QOL, LupusPRO and LIT).
While in this review we focused only on three measures,
SF-36, LupusQoL and FACIT-F, we will again review the
psychometric properties of all other HRQoL measures in
future work under the auspices of OMERACT to recon-
sider the domains for the core outcome set in SLE.

In conclusion, available evidence of the measurement
properties of SF-36, LupusQoL and FACIT-F in patients
with SLE supports the use of these instruments as
secondary end points to support labelling claims in RCTs
evaluating the efficacy of treatments for SLE.
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