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Abstract

Background: To evaluate the measurement properties (e.g. content validity, r
the Functional Assessment of Chronic lliness Therapy (FACIT)-Fatigue scale in pati

ability to detect change) of
ith active psoriatic arthritis (PsA).
Methods: One-on-one semi-structured qualitative interviews with adult
validity of FACIT-Fatigue. Quantitative measurement properties were eval
randomized controlled trials (RCTs) in PsA: OPAL Broaden (NCI@:h8

mild, 8 (67%) had moderate, and 2 (17%) had

A 8%) rated fatigue as important or extremely

/ant to their PsA experience and understood item
ic analysis of RCT data, a second-order confirmatory

ith active PsA evaluated the content
sing data from phase Il tofacitinib
OPAL Beyond (NCT01882439).

Results: Of 12 patients included in the qualitative study,
severe PsA disease activity; 7 (58%) attributed fatigue
important. Most patients considered the FACIT-Fati

factor model fit the data well (Bentler's Com i i >0.92). FACIT-Fatigue demonstrated good internal
consistency (Cronbach'’s coefficient a>09 test reliability (Intraclass Correlation Coefficient >0.80) and a strong
correlation with SF-36 Vitality (r> 0.80) nship between disease activity (based on Patient’s Global
Assessment of Psoriasis and Arthritis) @nd FACIT-Fatigue was observed (effect sizes > 1.4), with clinically important

difference for the FACIT-Fatigue total jmated as 3.1 points, and the responder definition estimated as a 4-point
improvement for FACIT-Fatigu

Conclusion: Fatigue was confir an important symptom to patients with PsA, and FACIT-Fatigue was found
to be a reliable and valj '

iC arthritis, Content validity, Tofacitinib, Psychometric properties

the impact that it has on a patient’s quality of life. Pa-
is a chronic inflammatory dis- tients with PsA have noted statistically significant im-
6—42% of patients with psoriasis [1]. It  provements in fatigue following treatment with newer
d_by joint inflammation, enthesitis, dacty- agents such as certolizumab, secukinumab, and apremi-
ylitis, and is often associated with gener- last [6—8], suggesting it is modifiable with treatment. For
example, intravenous secukinumab 150 mg led to a least
was recently added to the core domain set for  squares mean change from baseline in fatigue of 6.74
PsA randomized controlled trials (RCTs) [4, 5], due to (P <0.05 vs. placebo) [8].
Although recognized as a core domain for assessment
* Correspondence: d—cella@northwestern edu in RCTs, there is currently no universally accepted
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within the RCT setting, it is important to ensure the
relevance and comprehension of a questionnaire to the
target population, and its reliability, validity, and ability
to detect change [9-11].

The Functional Assessment of Chronic Illness Therapy—
Fatigue (FACIT-Fatigue) scale [12] (Additional file 1) is a
13-item questionnaire originally designed to assess fa-
tigue/tiredness and its impact on daily functioning in
people with cancer; it has now been evaluated in other
chronic diseases [12—-15]. Each item’s response option uses
a 5-point scale ranging from “not at all” to “very much.”
The total FACIT-Fatigue score ranges from 0 to 52, where
higher scores represent less fatigue [13, 14]. While com-
monly applied as a unidimensional measure, previous
work has shown that FACIT-Fatigue can also be consid-
ered as a multidimensional measure, with the impact and
experience of fatigue considered separately [16].

Psychometric data in patients with RA suggest that
FACIT-Fatigue (total score; baseline, Week 12, and Week
24 assessments) has good internal consistency (a = 0.86
to 0.87) and the ability to differentiate patients accord-
ing to clinical change using the American College of
Rheumatology response criteria, [12]. FACIT-Fatigue also
showed a strong association with the longer, 16-item Multi-
dimensional Assessment of Fatigue scale (r=-0.84 to
0.88), implying a redundancy between these two mea
However, this study also reported that FACIT-Eati
captured a broader distribution of patients

properties specifically in an RCT.
designed a mixed-methods approach to further
evaluate the qualitative and quantitative measurement
properties of FACIT-Fatigue in patients with PsA. For the
former, a qualitative study was designed to: 1) elicit con-
cepts important to patients with PsA regarding the signs,
symptoms, and impact of PsA on daily functioning, focus-
ing on the experience and impact of fatigue; and 2) evalu-
ate the content validity of the FACIT-Fatigue scale. For
the latter, a secondary analysis of two phase III RCTs of
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tofacitinib assessed FACIT-Fatigue in patients with mod-
erate to severe PsA.

Patients and methods
Qualitative FACIT-fatigue study
The qualitative assessment was carried out prior to thesquan-
titative analysis and included one-on-one semi-
interviews with 12 adult patients (aged >18 years
confirmed diagnosis and presence of acti
details in Additional file 2a). Intervie
in-person at two clinical sites in the
and Pennsylvania), by two expe
Evidera) who were trained and e
interviewing methods.

Patient interview
Prior to the start
explained the

each i iew, the interviewers fully
the patient and obtained written,
wers led the discussion using
uctured interview guide (full guide

a standardized, se

ts’ overall symptoms and impact on functioning.

In part 2, patients completed the Functional Assess-
ment of Chronic Illness Therapy—Fatigue (FACIT-Fati-
gue) questionnaire and were asked to provide feedback
on overall comprehension, relevance, and content valid-
ity. Questions were designed to assess the interpretation
of items, thoughts about the relevant recall period, and
feedback regarding the content in relation to their most
important symptoms and overall symptoms and impacts.
Following the interview, patients completed a sociode-
mographic and clinical questionnaire. Qualitative data
were then analyzed using ATLAS.ti qualitative data
analysis software version 7.5.15 [19], using a coding dic-
tionary and thematic analysis techniques, as commonly
described, to assess content validity [20-25] (further
information provided in Additional file 2a).

Psychometric analysis of FACIT-fatigue in PsA
Subsequently to the qualitative assessment, a series of
analyses assessed the quantitative psychometric prop-
erties of the FACIT-Fatigue scale, based on data from
the phase III RCTs OPAL Broaden (NCTO01877668)
[26] and OPAL Beyond (NCT01882439) [27]. These
analyses were pre-specified in a psychometric statis-
tical analysis plan.

OPAL Broaden was a 12-month RCT in patients with
an inadequate response to >1 conventional synthetic
disease-modifying antirheumatic drug (csDMARD) and
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who were tumor necrosis factor inhibitor (TNFi)-naive.
Patients (n = 422) were randomized 2:2:2:1:1 to tofaciti-
nib 5mg twice daily (BID; n=107), tofacitinib 10 mg
BID (n = 104), adalimumab 40 mg once every 2 weeks (n
=106), placebo advancing to tofacitinib 5mg BID at
Month 3 (n =52), or placebo advancing to tofacitinib 10
mg BID at Month 3 (rz=53) [26]. OPAL Beyond was a
6-month RCT in patients who had an inadequate re-
sponse to >1 TNFi (TNFi-IR). Patients (n=395) were
randomized 2:2:1:1 (394 patients received treatment) to
tofacitinib 5mg BID (1 =131; one patient randomized
but not treated), tofacitinib 10 mg BID (n = 132), placebo
advancing to tofacitinib 5 mg BID at Month 3 (n = 66),
or placebo advancing to tofacitinib 10 mg BID at Month
3 (n=65) [27]. In both RCTs, patients received a stable
background dose of one csDMARD.

FACIT-Fatigue data from both RCTs were pooled across
all treatment groups to provide the largest sample size
and response range to the individual items. Two different
pooling strategies were used. Strategy 1: Pooled Data 1
(PD1; OPAL Beyond baseline data pooled with OPAL
Broaden Month 12 [last study visit]; number of observa-
tions = 760, one observation per patient) and Pooled
Data 2 (PD2; OPAL Broaden baseline data pooled with
OPAL Beyond Month 6 [last study visit]; number of obser”
vations = 766, one observation per patient) were us
the cross-sectional analyses (i.e., internal consiste e

able data from OPAL Broaden poole

all available data from OPAL Beyond.

The FACIT-Fatigue
the conceptual frap

tems. The latent aggregated factor (represented
econd-order factor f3) affects “Experience” and
“Impact” domains (Additional file 2: Figure S2 and factor
loadings shown in Additional file 2: Figure S3).

Bentler’s Comparative Fit Index (CFI) was used to meas-
ure the fit of the model with the data. An acceptable fit
was defined as: 1) CFI > 0.90; 2) unstandardized path coef-
ficients are statistically significant (P value < 0.05); and 3)
standardized path coefficients are >0.40 and are statisti-
cally significant.
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Internal consistency reliability

Cronbach’s Coefficient a assessed internal consistency reli-
ability of FACIT-Fatigue, with good internal consistency de-
fined as a Cronbach’s coefficient a > 0.90 (Additional file 2d
details FACIT-Fatigue conceptual framework).

Test-retest reliability
Intraclass Correlation Coefficients (ICC) estim:

ects you, how would
e past week?”. PtGA is a

psoriasis and arthriti
you rate the way

nce of ‘convergent validity (the extent to which two
s are related to one another [29]) was evaluated

% relation of the FACIT-Fatigue domain scores with

fler outcomes from the same studies (SF-36 domains,
tch Severity Item [ISI], Dermatology Life Quality Index
[DLQI] total score, and Patient’s Global Assessment of
Psoriasis and Arthritis [PtGA], Patient’s Skin Assessment
[PtSA], and Patient’s Joint Assessment [PtJA], which are
components of the Patient’s Global Joint and Skin As-
sessment — Visual Analog Scale [PtG]S-VAS]). Correla-
tions of FACIT-Fatigue with these outcomes were
expected to be >0.40, previously considered a moderate
correlation [30].

Defining the clinically important difference for FACIT-
fatigue domains
Clinically important difference (CID), the difference in
scores between two treatment groups that is considered
clinically relevant, was estimated using a repeated mea-
sures model (RMM), assessing the relationship between
the PtGA score and FACIT-Fatigue domains in PD3. A do-
main (Impact or Experience) of FACIT-Fatigue (including
total score) is the outcome, and PtGA is a continuous or
categorical anchor (RMM-CID). SF-36 Vitality domain was
also used as an anchor in additional sensitivity analyses.
When using PtGA as an anchor, it is important to note
that it is a VAS; hence, there are no clear patient-selected
categories to use as a basis to define a CID. If it is assumed
that 100mm VAS PtGA (used in OPAL Broaden and
OPAL Beyond) can be linearly approximated by a 7-point
scale (e.g., Patient Global Impression-Severity), then it can
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be assumed that a value of 17 mm could be represen-
tative of the one-category difference and could be
used to estimate the CID for a FACIT-Fatigue domain
(note that 17 mm = 100 mm/6, where 6 is the number
of pairwise adjacent categories) (further details in
Additional file 2a) [31, 32].

Defining the responder definition for FACIT-fatigue domains
Responder definition (RD), the amount of change an
individual patient would have to report to indicate that a
relevant treatment benefit has been experienced, was esti-
mated using a RMM to assess the relationship between a
new anchor, the “Subject Global Impression of Change”
(SGIC) score with just three categories (“better”, “the
same”, and “worse”), and FACIT-Fatigue domains in PD3
(RMM-RD) (further details in Additional file 2a).

Known-groups validity

Known-groups validity was evaluated based on a
RMM-CID model by comparing FACIT-Fatigue scores
between groups known to be different based on PtGA as
the criteria. Ability to detect change was based on a
RMM-CID model by examining the relationship be-
tween FACIT-Fatigue scores and PtGA. Patients were
classified as “in remission/low disease” if they reported 4
score of 0 mm on the PtGA, and patients were classgi
as “active disease” if they reported a score of 100

tival descriptors on the difference be
pact of an intervention, with val
regarded as “small,” 0.5 as “medium,’

generally
s “large”.

gulations. All recruitment locations were ap-
y a central institutional review board (E&I IRB
#2 —’IRB00007807), and all recruitment procedures ad-
hered to the IRB-approved study protocol. All patients
provided written informed consent.

Results

Qualitative FACIT-fatigue study

In total, 12 interviews were conducted in February 2017 at
two clinical sites (Florida, n = 7; Pennsylvania, n = 5). The
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mean age (standard deviation; SD [range]) of patients was
53 (14 [27-80]) years, 6 (50%) patients were male, and 11
(92%) were white. The mean time since diagnosis of PsA
(SD [range]) was approximately 10 (9 [1-29]) years. Most
patients (n =10, 83%) were currently taking medication/
treatment for PsA, including methotrexate (1 =5442%),

and others (n = 3, 30%).

PsA symptoms, concept elicitation

view (part 1; Additional file
rate the severity of their P

PsA severity was
as mild (n =3, 25%
erate to severe (n=2, 17%), some-
imes severe (n =1, 7%), severe
(m=1, 7%), or severe (n=1, 8%).
experienced over the past 7 days
2, 100%), pain (in joints, tendons, or
1, 92%), skin-related symptoms (itch, dry-
, redness, bleeding, inflammation, or painful
=9, 75%), joint stiffness (any part of body; n=7,
dactylitis (swelling of entire fingers or toes; n=6,
0%), swelling in other parts of body (1 =4, 33%), and

ther symptoms (n=7, 58%). Seven patients (58%) de-
cisively attributed fatigue to PsA.

Patients ranked each symptom relative to their other
symptoms from 0 to 4 (0 is “not important at all”; 4 is
“extremely important”). Symptoms rated as “important”
or “extremely important” are presented in Table 1.

Table 1 Ranking of PsA symptoms by patients in the qualitative
study (N=12)

Symptom Rated as “important”
or “extremely important”,
n (%)

Pain (in joints, tendons, or entheses) 10 (83)

Fatigue (tired/listless/lack of energy/washed 7 (58)

out/low energy/weak)

Dactylitis (swelling of entire finger[s] or toe[s]) 6 (50)

Swelling (not in fingers] or toe[s])* 5 (42)

Skin-related symptoms (itch, dryness, scaling, 5 (42)

redness, bleeding, inflammation, painful skin)

Joint stiffness (any part of the body) 3 (25)

Other symptoms® 6 (50)

PsA psoriatic arthritis

“Swelling described as visible inflammation in the feet/ankles (n = 4), hips (n=
2), jaw (n=1), elbows (n=1), or knees (n=1)

POther symptoms that were ranked as important or extremely important
include feeling depressed/down (n = 2), burning in knees (n=1), cramping in
the knees (n=1), thumb “twisting” (n = 1), and weak hands (n=1)
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FACIT-fatigue qualitative interview
Subsequently to the concept elicitation portion of the
interview, the cognitive portion of the interview (part 2)
asked patients to complete the FACIT-Fatigue question-
naire and to provide feedback.

Mean total FACIT-Fatigue score (SD [range]) was 27.1
(10.8 [13-44]) out of a possible maximum score of 52,
with this low value, relative to the total score, indicating
higher fatigue. Mean Experience domain (SD [range])
score was 7.4 (4.4 [1-15]; highest possible score 20),
and average Impact domain score (SD [range]) was
19.7 (6.8 [12-29]; highest possible score 32). During
the FACIT-Fatigue interview, patients with PsA generally
provided positive feedback on the instrument. All 12 pa-
tients commented that completing the questionnaire was
“quick,” “easy,” “straightforward,” and “fine” and found the
instructions, item wording, and response options clear
and easily understood. Overall impressions of the items
were favorable, although one patient indicated that the
first four items were repetitive (fatigued, weak all over,
listless [washed out], tired).

The recall period (past 7 days) was correctly under-
stood by most patients (n =7, 58%); however, other pa-
tients (n =5, 42%) did not use the correct recall period,
instead reporting their fatigue experiences over the “pa
month”, “in general”, “today”, “yesterday”, “all the tj
and “during the day”. Two of these patients
that they read the instructions but decided to
different recall period for their answers.
considered FACIT-Fatigue items 1-9 an

each (75%). Item 10 “I am too @- to e
sidered relevant by eig!z ients\(67%).

provements to existing items,
s/concepts, including making a

al’and emotional aspect of PsA.

6st patients reported that no important fatigue-
relatéd concepts were missing and did not suggest any
additional items to be assessed, no changes to the FACIT-
Fatigue items and response options were recommended.

Psychometric analysis of FACIT-fatigue in PsA
Confirmatory analysis model

The FACIT-Fatigue measurement model was tested
using confirmatory factor analysis, which included two
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first-order factors (representing Experience and Impact
domains) and one aggregated second-order factor
(representing total score). CFI indices were 0.92 and
0.93 for PD1 and PD2, respectively, and standardized
factor loadings were > 0.4 for all items.

Internal consistency reliability
Cronbach’s Coefficient a was >0.90 for the FACIT-Fati
total score, Impact domain, and Experi i
both PD1 and PD2 (Table 2). All cozbect
correlations were > 0.40 (range 0.42€0.89).

Test-retest reliability
An acceptable test-re
FACIT-Fatigue Exp

was observed for
(ICC =0.80), Impact
(0.83) using pooled data

er scales used in phase III RCTs was estimated
¥ PD1 and PD2. With the exception of the Health
Transition Item (which has a recall period of 1 year),
orrelations between FACIT-Fatigue and SF-36 domains
generally exceeded 0.60 (all were>0.50; P <0.0001;
Table 3). The correlation between FACIT-Fatigue total
score and Experience domain and SF-36 Vitality domain
was >0.80 (P<0.0001). FACIT-Fatigue domain scores
also correlated with ISI, DLQI total score, PtGA, PtSA,
and PtJA (correlations > 0.4).

Table 2 Internal consistency reliability of FACIT-Fatigue in
patients with PsA

Corrected item-to-total
correlations, range

PD1: OPAL Beyond baseline data pooled with OPAL Broaden Month 12

Cronbach’s
Coefficient a

FACIT-Fatigue total score 0.95 0.46-0.89
(N=760)

FACIT-Fatigue Experience 093 0.59-0.89
domain (N=763)

FACIT-Fatigue Impact 091 044-0.85
domain (N =762)

PD2: OPAL Broaden baseline data pooled with OPAL Beyond Month 6
FACIT-Fatigue total score  0.94 0.44-0.89
(N=766)

FACIT-Fatigue Experience 091 0.53-0.86
domain (N =768)
FACIT-Fatigue Impact 0.90 042-0.83

domain (N=768)

FACIT-Fatigue Functional Assessment of Chronic lliness Therapy-Fatigue, PD1/2
Pooled Data 1/2, PsA psoriatic arthritis
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Table 3 Correlations to assess the convergent validity of FACIT-Fatigue vs. other measures in patients with PsA

FACIT-Fatigue vs.:

PD1: OPAL Beyond baseline data pooled with OPAL Broaden
Month 12 data, Pearson correlation coefficient

PD2: OPAL Broaden baseline data pooled with OPAL Beyond
Month 6 data, Pearson correlation coefficient

Experience domain Impact domain Total score Experience domain Impact domain Total score
SF-36
Bodily pain 0.71 0.69 0.72 0.66 0.64 0.68
General health 057 0.55 0.58 0.59 0.55
Mental health 0.65 0.64 0.66 0.65 0.65 0.67
Physical functioning  0.64 0.69 0.69 0.56 062 062
Role emotional 063 0.70 0.70 0.56 0.64 63
Role physical 0.71 0.75 0.76 0.63 071 170
Social functioning 0.71 0.78 0.78 0.66 0.72
Vitality 0.83 0.75 0.81 0.81 0.81
Health transition -033 -0.29 -032 -0.35 -0.35
Mental component  0.68 0.70 0.71 0.66 0.70
Physical component 0.64 0.65 067 0.58 061
ISI -042 -037 -0.41 - 044
DLQI total score -043 -043 -044 -048 -048
PtGA -0.64 -0.60 -0.64 -0.57 - 061
PUA —-0.65 -062 -0.65 -0.57 -061
PtSA -047 —045 -044 —046

All results P < 0.0001. Correlation coefficients are all in the expected direction
DLQI Dermatology Life Quality Index, FACIT-Fatigue Functional Assessmen
Patient’s Global Assessment of Psoriasis and Arthritis (a component of t
Assessment (a component of the PtGJS-VAS), PtSA Patient’s Skin Ass.
VAS Visual Analog Scale

fatigue domains
CID for FACIT-Fatigue was defined
tudinal RMM to estimate the relatio

oint scale) on the
had a substantial
ains at all time points
for post-treatment time

PtGA. Pooled data sho
correlation with FACI @

f the responder definition for FACIT-fatigue

do

A RMM was applied to estimate RD and examine the
relationship between FACIT-Fatigue domains and
SGIC score as the anchor (see Additional file 2a).
SGIC is based on PtGA change from baseline, but has
only three categories: “worse” (change from baseline
>10 mm; value of - 1), “the same” (change from base-
line <10 mm; value of 0), and “better” (change from
baseline < — 10 mm; value of + 1).

s Therapy-Fatigue, IS/ Itch Severity Item, PD1/2 Pooled Data 1/2, PtGA
Patient’s Global Joint and Skin Assessment, Pt/A Patient’s Joint

RD for the FACIT-Fatigue total score was 3.8, and
estimated to be 1.7 and 2.1 for FACIT-Fatigue Experi-
ence and Impact domains, respectively. In the sensitivity
analysis, RDs for the individual RCTs were similar
(Table 4). As a whole number would need to be assigned
to denote improvement in an individual, this would
therefore appear as 4 points for the FACIT-Fatigue total
score, and 2 points for each of the domain scores.

Known-groups validity

The known-groups validity analysis was based on a
RMM-CID model and evaluated by analyzing the differ-
ences in mean FACIT-Fatigue domain scores between the
“remission/low disease activity group” (PtGA score of 0
mm, ie., “excellent”) and the “active disease group” (PtGA
score of 100 mm, i.e., “poor”). Differences in the FACIT-Fa-
tigue domain scores and total score between “remission/
low disease activity group” and the “active disease group”
were statistically different; effect sizes of all differences
considered large (all >1.4), constituting a significant and
considerable difference between the groups (Table 5).

Ability to detect change
The ability to detect change analysis was based on a RMM-
CID model. Figure 1 compares changes in FACIT-Fatigue
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Table 4 Clinically important difference (CID) and responder definition (RD) estimations for FACIT-Fatigue in patients with PsA

Model Analysis Anchor Study data Experience domain Impact domain Total score
Clinically important difference (SE) [95% Cl]
Repeated measures Main analysis PtGA Pooled 145 (0.04) 1.73 (0.05) 3.12 (0.08)
modelcib [138,1.52] (163, 1.82]
Sensitivity analysis PtGA OPAL Broaden 1.39 (0.05) 1.66 (0.06)
[1.30, 1.48] [1.53,1.78]
OPAL Beyond 1.53 (0.06) 1.82 (0.08)
[1.42,1.64] [1.67,1.97
SF-36 Vitality Pooled 1.06 (0.01) 1.21 (0002) 25 (0.03)
[1.03, 1.08] 25] [2.18,2.31]
Effect size (SD)
Repeated measures Main analysis PtGA Pooled 8.73 (4.54) 6.88) 27.66 (10.95)
model-CID Sensitivity analysis PGA OPAL Broaden 9.13 (434) 19.56%6.57) 2869 (1047)
OPAL Beyond 830 (4.7 25 (7.14) 26.54 (11.35)
inition (SE) [95% Cl]
Repeated measures Main analysis SGIC Pooled 2.12 (0.12) 3.76 (0.20)
model-RD [188, 2.37] [3.37,4.15]
Sensitivity analysis OPAL Broaden 2.02 (0.15) 3.52 (0.25)
[1.72,233] [3.03,4.01]
OP. eyo 191 (0.16) 230 (0.20) 4.19 (0.33)
A [1.60, 2.23] [1.90, 2.70] [3.54, 4.85]
Pooled data: OPAL Broaden and OPAL Beyond
Cl confidence interval, CID clinically important difference; FACIT-Fati al Assessment of Chronic lliness Therapy-Fatigue; PsA psoriatic arthritis, PtGA
Patient’s Global Assessment of Psoriasis and Arthritis, RD respon efi RMMPrepeated measures model, SD standard deviation, SE standard error, SF-36

Short Form Survey-36, SGIC Subject Global Impression of Cha

total scores with changes in the PtGA scores, and  validity, construct validity, reliability, and ability of the
indicates that a patient’s state [(as measured by measure to detect change in the target population of
FACIT-Fatigue) changes with respe thé PtGA. interest [9]. This mixed-methods study evaluated these
qualitative and quantitative measurement properties of
the FACIT-Fatigue in patients with PsA.

corg domain to measure in All patients reported experiencing several factors related
r psoriatic arthritis [4].  to their fatigue, which impacted their daily life (e.g., social,
ntent validity and quantitative  psychological, and physical function). This confirms the im-
portance of fatigue symptoms in patients with PsA, consist-
ent with other studies that identify improvements in fatigue
as a key outcome signifying improvement in their condition
[4, 33, 34]. Furthermore, the reliability of reporting the
physical and mental concepts of FACIT-Fatigue (Im-
pact and Experience domains) is also consistent with

Discussion
Fatigue is recommend
RCTs evaluating tre
This study evalu

nown-groups validity for FACIT-Fatigue in patients with PsA

Analysls Differences in the FACIT-Fatigue domain scores between the “remission/low disease activity group” and the

"active disease group”

Experience domain Impact domain Total score

Difference (95% Cl) Effect size Difference (95% Cl) Effect size Difference (95% Cl) Effect size
Anchor as a continuous variable 852 (8.11, 8.93) 1.88 10.15 (9.59, 10.71) 148 18.35 (1746, 19.24) 1.68
Anchor as a categorical variable 8.22 (7.52,891) 1.81 10.06 (9.12, 10.99) 1.46 17.89 (1640, 19.38) 1.63

Pooled data: OPAL Broaden and OPAL Beyond
Cl confidence interval, FACIT-Fatigue Functional Assessment of Chronic lliness Therapy-Fatigue, PsA psoriatic arthritis
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45
= FACIT-Fatigue Total score (PtGA as a continuous anchor)
FACIT-Fatigue Total score (PtGA as a categorical anchor)
401
4] e
Q
[
235
]
S V
[}
3
=2
©
w
=
o 30
g
25
20
0 10 20 30 40 50 60 70 90 100
PtGA
Fig. 1 Relationship between FACIT-Fatigue total score and PtGA as a continuous or cate anchor. FACIT-Fatigue: Functional Assessment of
Chronic lliness Therapy-Fatigue; PtGA: Patient's Global Assessment of Psoriasis and Arthriti

the reliability of these concepts in other patients
other conditions, such as spinal cord injuries [
Overall, patients provided positive feedba

Results were similar to a study in pati
15 of 17 patients stated that FACI
relevant to them. [18] Notably, item

most patients.
period; howe

all corrected item-to-total correlations were > 0.4. The abil-
ity to detect change, while part of instrument validity [36],
is of sufficient importance to PRO measurement in longitu-
dinal studies that it may be analyzed separately [28, 37], as
done here. These findings demonstrated the sensitivity of
FACIT-Fatigue to changes in PtGA scores. Results provided
evidence that FACIT-Fatigue is equally sensitive to in-
creases and decreases in PtGA scores, showing that

a patient’s experience of fatigue is predicted to

nge (i.e., change in severity of illness measured by

tGA), the values for FACIT-Fatigue also change. The

test-retest reliability analysis observed an acceptable
ICC (= 0.80) for all FACIT-Fatigue domains.

FACIT-Fatigue Impact and Experience domains were
observed to correlate with almost all measured out-
comes, suggesting that the physical and mental impacts
of fatigue are closely linked to patient perception of
PsA. Furthermore, FACIT-Fatigue total score was ob-
served to correlate strongly (r > 0.80) with the SF-36 Vital-
ity domain. As both fatigue and dermatological symptoms
improve with PsA therapies (e.g., etanercept or adalimu-
mab) [38, 39], it was expected here that FACIT-Fatigue
scores would correlate with dermatological scores. How-
ever, ISI, DLQI, and PtSA scores (- 0.37 to — 0.48) were
numerically lower than the correlations of FACIT-Fatigue
scores with PtJA scores (- 0.57 to — 0.65), potentially indi-
cating that FACIT-Fatigue is more related and sensitive to
the effects of arthritis than psoriasis.

Different terms and approaches have been used to
characterize and formulate a CID (between-group dif-
ference) and RD (within-individual or within-group
change) for PROs [40, 41], and some have been used in
rheumatology [42, 43]. Here, the CID of FACIT-Fatigue is
the clinically relevant difference in scores between two
treatment groups, and the RD is the amount of improve-
ment an individual patient would have to report to indicate
experience of a relevant treatment benefit. It is therefore
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akin to a CID that has been reported in rheumatology
[42, 43]. RD was estimated using a RMM, based on
the algorithm recommended in the FDA guidance [9].

FACIT-Fatigue domain scores were significantly different
between the “remission/low disease activity group” and the
“active disease group”, corroborating known-groups
validity. The CID was defined using PtGA as an anchor
and for the FACIT-Fatigue total score was 3.1. This is
consistent with the value of 3-4 points reported in
patients with other diseases, including cancer and RA
[12, 44]. The RD for the FACIT-Fatigue total score was
estimated to be a 4-point improvement, based on the
average 3.8-point improvement associated with SGIC
improvement. Overall, results were highly consistent
with previous findings for FACIT-Fatigue [12, 15].

The 13 items of FACIT-Fatigue are also embedded in the
Patient-Reported Outcomes Measurement Information
System® (PROMIS®) Fatigue item bank, a 95-item fatigue
assessment tool. This can be used as either a computerized
adaptive test or a fixed-length short form, and was designed
to compare differences across a range of chronic condi-
tions, enabling comparative effectiveness research [45].
The use of fatigue short forms from PROMIS has been
validated in RA [46], and the current research provides
strong evidence supporting the validity of the FACIT-Fa*
tigue scale and its measurement properties in pati
with PsA, which opens up the possibility for i
PsA data in the unifying PROMIS metric.

Advantages/strengths of this study
self-reported nature of the PRO measu
tematic collection of clinical and P
patients’ demographic and disease

reliability, performed
OPAL Beyond,
test-retest reliabili

Q

e [40]. Furthermore, changes in the anchor
ay not fully reflect CID in FACIT-Fatigue.
r, it would have been desirable to perform
etest reliability assessments before treatment (ie.,
during the screening [test] visit, and baseline [retest] visit);
however, as these assessments were not available, test-re-
test reliability was performed in a stable group of patients
at baseline and Month 1 (based on a < 10 mm difference
in PtGA from baseline to Month 1), and provided the lar-
gest number of patients within the shortest possible time
period.
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It should be noted that in the qualitative interviews,
the reported range of scores (range 13-44) did not
include those for the most severe fatigue; therefore, con-
cepts considered not relevant (e.g., “I'm too tired to eat”)
may remain relevant in patients with more severe fa-
tigue. It also remains unclear how specific the patient
feedback reported in this study is to the FAC

more, use of pooled data from two R
eligibility criteria, and use of diffe
each study, may confound the resglts.

Conclusion
In summary, the findi
lyses performed for
in PsA, suggest
scale is valid
in PsA RCTs.

of t dy, including ana-
time/using data from RCTs
nt of the FACIT-Fatigue

interviews demonstrated that

fatigue t symptom to patients with PsA,
and the gue scale was capable of effectively
capturing vant and important concepts of fatigue

t population. Analysis of FACIT-Fatigue

iability, and a strong correlation with other dis-
easures. These conclusions, in conjunction with
onfirmations of CID and RD consistent with previous
findings, support the use of FACIT-Fatigue in PsA RCTs.
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