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BACKGROUND RESULTS Caregiver characteristics
Gaucher disease (GD) is a rare autosomal recessive lysosomal storage disorder Patient disposition Characteristics (N=2) (N=17) (N=6) (N=25)
6 (100) (92.0)

Sex, female, n (%) 2 (100) 15 (88.2)

100 23 (92.0

categorised into 3 phenotypes: type 1 (hon-neuronopathic GD) and types 2

and 3 (neuronopathic GD [nGD])).! Figure 3. Patient and caregiver disposition Age, years, mean (SD) 72.0 (21.2) 39.9 (6.48) 53.3 (15.3) 457 (13.8)
The composition of these phenotypes differs by ethnicity; most Japanese patients
have nGD, whereas most non-dapanese patients have type 1 GD.2® Pre-test* Main survey*!
Although a patient-reported outcome measure (PROM) for type 1 GD has been
developed previously,* this is not applicable for nGD.

Abbreviation: SD, standard deviation.

(N=25) (N=58)

* Most caregivers were female.
e (Caregivers of patients with type 1 GD were older than caregivers of patients with

* Therefore, there is currently no PROM that covers all GD types. Patients (or their caregivers) Invitation sent to patients Invitation sent to caregivers types 2 and 3 GD.
e Following a qualitative analysis of interviews with Japanese patients with nGD,® (N=16) (N=75) (N=5) .
we report here the subsequent development and evaluation of the combined type 1 D Caregiver ClQ and ZBI scores
GD questionnaire* and the nGD-specific items. Type 2 GD: N=6 Patients (or their caregivers) Caregivers Tvoe 1 Tvoe 2 Tvoe 3 Overall
. . . . . '. (N=33; 44%) (N=25; 33%) ype ype ype a—
* We also assessed the burden of caregivers of patients with GD in Japan using Type 3 GD: N=7 (N=2) (N=17) (N=6) (N=25)
previously validated caregiver questionnaires. Type 1 GD: N=9 Type 1 GD: N=2 CIQ, mean (SD)
Type 2 GD: N=13 Type 2 GD: N=17 ’
Type 3 GD: N=11 Type 3 GD: N=6 Social functioning 1.5 (2.2) 9.9 (7.8 77 (57) 8.7 (7.9)
Abbreviation: GD, Gaucher disease. Impact on daily activities 0 (0) 6.1 (5.2 5.8 (6.9) 5.5 (6.9)
*Recrullted from patlentlassomatlon group.
M ETH 0 D S e specisterena. D Emotional/psychological functioning 2.5 (2.) 13.8 (10.5) 13.8 (6.6) 12.9 (9.6)
i o Physical functioning 0 (0) 6.9 (4.7) 4.5 (3.7) 5.8 4.7)
. . . . » Patient characteristics o
e This was a cross-sectional observational study conducted in Japan comprising Financial impact 0(0) 14 (2.2) 0.7 (0.8) 11 (1.9)
Pretest  IMainsuvey
3 stages (UMINOOOO42872). =L AL Total 40 (4.2) 37.9 (275) 32.5 (19.6) 33.9 (25.9)
—  Here we report the results of Stages 2 and 3. Type 1 Type 2 Type 3 Overall |Type 1 Type 2 Type 3 Overall
Characteristics (N=3) (N=6) (N=7) (N=16) | (N=9) (N=13) | (N=11) | (N=33) ZBl, mean (SD)
Figure 1. Study flow Sex, female, n (%) 2 (667) 4 (667) 3 (429) 9 (563) 7 (77.8) ) (385) ) (455) 17 (515) Total 50 (1 4) 23 4 (169) 17.8 (147) 20.6 (163)
Age at diagnosis, years 4.3 (1.5) 1.0 (0.5) 6.6 (6.6) 41 (5.0) 23.4 (16.9) 0.6 (0.7) 8.1 (7.5) 9.3 (13.3)
V4 N\ Curreﬂt age years 463 (35) 90 (79) 284 (18-1) 245 (188) 586 (185) -IOO (82) 371 (169) 323 (246) Abbreviations: C|Q, Caregiver Impaot Questionnaire; SD, standard deviation; ZBl, Zarit Caregiver Burden Interview.
Stage 1: Qualitative . . , : :
Ty e G St(a1%e220: '\Ijlre-’;%s;;g 8:295 ?:Sl\:la[;n s;(;;zy Duration of GD, years  42.0 (2.0) 8.1 (7.9) 219 (18.2) 20.5(15.7) 56.6 (27.0) 9.6 (8.1) 34.6 (17.9) 25.5 (23.2) e Total ClQ score, each CIQ subscore and total ZBl score tended to be hlgher in
(1 Feb-8 Mar 2021) i SR Respondent, n (%) caregivers of patients with type 2 GD than in caregivers of patients with types 1
) L ., . Self 3(1000  0(0) 4671  7@38  9(100)  0(0) 8(727) 17 (51.5) and 3 GD.

* In-depth T:1 patient - D oy calienowines oy SedIRRCN] Caregiver 00  6(100 3@429 9663 0() 13(100) 3(7.89  16(485) _ _ _ _ _
e et ) Guestennele Y concluisdwiln Y sUEywEs Relationship between caregiver burden and disease duration
conducted © |dent|fy was created patlents and their Completed twice, Abbreviations: GD, Gaucher disease; SD, standard deviation . . . . . .
major themes and | | 2. Questionnaire was caregivers by 2 weeks apart, Data are shown as mean (SD) unless otherwise indicated. Note: Data were not collected for 1 patient with type 3 GD, * The relationship between caregiver burden and disease duration was assessed in
ey topics” || completed once ST, O i PRUETIS £1ne caregivers of patients with type 2 GD (N=17).

* The analysed data &= by patients and qualified interviewers their caregivers * |n the main survey, mean patient ages for each GD type suggest that patients with . . .
were used in the o their caregivers to obtain feedback tvoe 1 GD were mostly adults. whereas patients with tvoe 2 GD were children — The number of caregivers of patients with type 1 GD (N=2) and type 3 GD (N=06)
subsequent stages 4. Draft questionnaire pr D, al y ’ q P y? D y .f was insufficient for the analysis.
for the development was revised per e Fortype 2 . all survey respondents were caregivers; for type 3 , ~50% o . y
of a PROM iCi fpdb k yb y IoSP J b 0 * (CIQ total score, ZBI total score and item 22 of ZBI (“Overall, how burdened

participant feedbac respondents were caregivers. - - Y : -
{ J J ) D durati | ¢ 1 GD and sh : > GD do you feel in caring for your relative?”) were all negatively correlated with
o . .
) . Isease duration was longest for type and snortest for type : disease duration.
o (| ® 1.1 interview with caregivers by independent, o Caregiver i i i
S qualified interviewers questionnaire was OverV|eW and Valldatlon Of the PROM ! ! ! ! ! !
o —>|  completed twice, _ _ Figure 5. Relationship between caregiver burden and disease duration
o 2 weeks apart, 1. Inter-item correlation of PROM
° | | bythecarsgvers | » Positive correlation was observed between Part 2 and 3 items. . 60+ 51
\_ J
B | e Eachitem in Parts 2 and 3 highly correlated with Part 2 and 3 total scores S o 4]
e esuits of this sage are raporied ot Postor APGR1 ) but did not correlate with Part 1 total score. : | . £ 40 ...
e Each item in Parts 2 and 3 negatively correlated with patient age and g 1o ° . g E .
. - - g..| ° = 204 2
Study popu'a“on disease duration. S . 3 g, . . .

1 0 c . . 0 . 0 : ° ® - ° () o0 °
Patients | | | | | B Figure 4. Inter-item correlations of PROM in the main analysis : p o — - - — & - - -
o |nC|Uded patlents Wlth a COﬂflrmed type 1, 2 or 3 GD dl&gﬂOSlS recelVIng treatment (overa" population) Disease duration (years) Disease duration (years) Disease duration (years)

- For patients aged <16 yearS, a proxy partiCipated on their behalf Abbreviations: CIQ, Caregiver Impact Questionnaire; ZBI, Zarit Caregiver Burden Interview. )
e Excluded undiagnosed patients and participants not fluent in Japanese. . ca{:egive{

uestionnaires

Caregivers Part 1 Part 2 Part 3 I § I

= . _ . _ o PROM PROM PROM i §i1
e @iving care, on a daily basis, to patients with GD (any type) receiving treatment. l | I | 'iiﬁg% L
* Excluded persons with cognitive disabilities and/or lacking fluency in Japanese. B é‘E2E‘E’EE'Z'E'?E’????&E§'§'§'§‘§'§'§éE‘E‘é‘E‘EE‘EEE‘Z‘§‘§'§‘§'§§'§3s8‘8’88§'8'§'§?;g DISCUSSION

£ oul Py - g
Questionnaires G n =l : g :
RO ; _ L nafnbll e T Recommendation for GD type-specific PROM items
uestionnaire o of | |k fofol | LR ol . . -

o P tq1 do iousl published* and translated into J P , R AT ARBAREEE Rt ] W o *  The PROM, combining the newly developed Part 3 with pre-existing Parts 1 and 2,

arFs) a1n p .(preV|o(L)Js1yOpu .IS e laQ ransa]tc eGI Dln o) hapanese). i _ # iy el ] ) can be tailored for each GD type.

—  Part 1: | items, O— -pqnt scale (|mp§9t o) |Q the past month). Lt g P t | L * However, a minimal important change in score (or subscores for each part)

—  Part 2: 9 items, 0-10-point scale (condition of GD in the past week). | gl 1T k BB must be established before the PROM can be used in clinical practice.

e Part 3: 15 items (pre-test)/16 items* (main survey), 0-10-point scale P | i
(newly developed for nGD). parts | SRl M r Figure 6. Recommendation for GD type-specific PROM items
i 1 1 PROM X i 2
Caregiver Impact Questionnaire (CIQ)® o L
° : A : : Lo : : : <3 HEEEEmE |8 . - Part 1 Part 2 Part 3
Somgl fgnctlonlpg (7 |tems),l Impact on (jally activities © |tgms), I.Emlotlonal/psychologlcal o _ naiEiansmana! e (@ items; Elstein ot al. 2022 (16 items: new)
functioning (10 items), Physical functioning (6 items) and Financial impact (2 items). g 1 | = w =" os
: : : cn_mim & ol h. " . s EmEE
*  Maximum (highest burden) total score of 120 points. Caregiver [,:gﬁ witE il . - : - T 4 G0 (e e e e E e 24 s
i . . . Questionnaires| “-mERTEE smmcEEE -
Zarit Caregiver Burden Interview (ZBI) s S8
R,elatlonShlp, (6 |temS), EmOtlonal We” be|n9 (7 Itern,s)’ SOCIal and famlly |Ife (4 |temS), Abbreviations: CIQ, Caregiver Impact Questionnaire; GD, Gaucher disease; P, Part; PROM, patient-reported outcome measure; ZBlI, Zarit Caregiver Burden Interview. Type 2GD (neuronOPathlc)' 25 items
Finances (1 Item), LL.oss of control over one’s life (4 ItemS). kNote: The magnitude of the correlation coefficients is indicated by the colour. A positive correlation is indicated in blue, a negative correlation is indicated in red.

e  Maximum (highest burden) total score of 88 points.

2. Content consistency Type 3 GD (neuronopathic): 40 items

e (Cronbach’s alpha coefficient for the overall PROM and for each part was high Abbreviation: GD, Gaucher disease.
(=0.9), indicating good internal content consistency (Supplementary Table S1). \- J

*Based on participant feedback in the pre-test, 1 item of the questionnaire was divided into 2 items for the main survey.

Figure 2. Snapshot of PROM questionnaire Part 3

3. Test-retest reliability
* Most Part 2 and 3 items had high reliability.

s
Part 3 items
NN . i e Patterns of test-retest reliability varied between GD types (Supplementary Table S2).
® Hearing impairment Body aches ¢ Tiredness from hospital visit
e Visual impairment Anxiety about symptoms or treatment CO N C LU S I O N S
PROM scores

e Difficulty swallowing e Memory loss . Dissgtisfaotion about government o
* Difficulty speaking e Difficulty with exercise and work ~ Service Pretest | Mainsurvey GD-specific PROM development
: L e | ack of social support
e Involunt t of e Anxiety about cont . -
oiromiton O oy S0 SO « Information exchange in patient Type1 |Type2 |Type3 Type1 |Type2 |Type3 |Overall * In this study, a GD-specific PROM for all 3 GD phenotypes was developed and
° Epi|eptic seizures e Anxiety about going out association (N=3) (N=6) (N=7) (N=16) (N=9) (N=13) (N=11) (N=33) ev&ﬂuated N Japaﬂese patleﬂtS W|th GD
J Part 1 —  The new PROM is composed of 3 parts; the newly developed Part 3, which
Example: Mean (SD) NA 27.5(10.6) 38.8(27.2) 356.0 (224) 421 (31.5) 13.8(124) 65.0(21.3) 45.0(30.3) had high reliability in our study, evaluates the burden of nGD.
;g;“oev:;;l;e past week, did you find it difficult to exercise, study, or work compared to your friends at the Not collected, n (%) 3 (100) 4 (66.7) 3 (42.9) 10625 3 (33.3) 11(84.6) 7 (63.6) 21 (63.6) _ Parts 1 and 2 were previously established for non—nGD; with the addition of
Part 2 the nGD-specific Part 3, the new PROM can be used for all patients with GD.
Not felt Felt Mean (SD 170 (8.2) 458 (241) 16.2(157) 255(21.4) 170(8.5) 387 (215 26.5(20.6) 29.1 (20.3 e .
difficut at al very difficult S0 N N GD-specific burden evaluation
Not collected, n (%) 0 (0) 2333 1(143 3(188  1(11.1) 0 (0) 0 (0) 1(3.0) _
I N A I IR R A N B Pt 3 Patients
0 : 2 3 4 5 B 7 8 9 10 Mean (SD) NA 790 (414) 257 (127) 523 (400) 242 (165 797 (42.5) 521 30.2) 57.9 (39.6) * The PROM results indicated that patients with type 2 GD had the highest burden
\_ Y, among all GD types.
Not collected, n (%) 3 (100) 3 (50.0) 4 (57.1) 10 (62.5) 3 (33.3) 1(7.7) 1(9.1) 5(15.2) , , , , ,
.. * The burden scores negatively correlated with patient age and disease duration.
StatlStlcaI analyses Abbreviations: NA, not applicable; SD, standard deviation. Care ivers
Overview and validation of the PROM . . . . 9 , _
, , . * A greater proportion of patients were able to complete Part 3 in the main survey than * Among all GD types, caregiver burden, assessed by CIQ and ZBI, was highest
1. Inter-item correlation coefficients. n th test . . . ;
2. Content consistency evaluated by Cronbach’s alpha using completed answers e prevest In caregivers of patients with type 2 GD.
' T . 4 | yC oms K bha 29 P f T e The proportion of patients with nGD who were able to complete Part 1 was low. * The burden of the caregiver decreased with increased duration of disease.
S. , est—retest reliability eva uatgd by Cohen's kappa, using 2 rounds of questionnaires * The burden of type 2 GD may have been underestimated in Part 1 compared with .
iNn the main survev (2-week interval). . We expect the PROM to be used in the future to assess the burden of GD,
the main survey (2-wee erva that in Parts 2 and 3. . i . )
, , , , o , o which could improve understanding of the progression and management of
Survey results e High Part 2 and 3 scores in patients with type 2 GD indicated high burden in this the disease
e Relationship between disease duration and caregiver burden. patient population. \_ )
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