
0.88

0.86

0.8

0.51

0.39

0.77

0.76

0.34

0.33

0.86

0
0.2

0.4
0.6

0.8
1

1.2

M
ean (SD

) TTO
 W

eights

(0.41)

(0.13)

AdultM
ean TTO

 W
eights 

C
hild

M
ean TTO

 W
eights

Targeted and System
atic 

Literature R
eview

Input from
 2 Expert 

C
linicians

R
eview

 of G
rey Literature 

(eg, Patient Advocacy 
O

rganization W
ebsites)

Social M
edia 

Patient/C
aregiver Accounts

Introduction

H
ayley M

. de Freitas, BSc, M
Sc

1; Andrew
 Lloyd, BSc, D

Phil 1; Lena H
ubig, PhD

1; D
avid D

anese, M
BA

2; Stephen Lom
bardelli, M

B, PhD
, FFPM

2

1Acaster Lloyd C
onsulting, London, U

K; 2Alnylam
 Pharm

aceuticals, C
am

bridge, M
A, U

SA

Estim
ating H

ealth State U
tilities in Prim

ary H
yperoxaluria Type 1: A Valuation Study

D
isclosures: H

M
dF:no conflict of interest.AL: em

ployee and stockholder in Acaster Lloyd C
onsulting Ltd. LH

: no conflict of interest.D
D

 &
 SL: em

ployees of and shareholders in Alnylam
 Pharm

aceuticals.
Abbreviations: C

I, confidence interval; C
LKT, com

bined liver and kidney transplant; C
KD

, chronic kidney disease; ESKD
, end-stage kidney disease; G

FR
, glom

erular filtration rate; H
R

Q
oL, health-related quality of life; PH

1, prim
ary hyperoxaluria type 1; SD

, standard deviation; TTO
, tim

e-trade-off; VAS, visual analog scale. 
R

eferences: 1. Lorenzo V, et al. N
efrologia. 2014;34:398-412. 2. M

illiner D
S, et al. C

JA
S

N
. 2020;15:1056-65. 3. Prim

ary hyperoxaluria type 1. 2016. https://rarediseases.info.nih.gov/diseases/2835/prim
ary-hyperoxaluria-type-1. 4. H

aram
bat J, et al. K

idney Int. 2010;77:443-9. 5. C
ochat P, R

um
sby G

. N
 E

ngl J M
ed. 2013;369:649-58. 6.Lieske JC

, et al. A
m

 J N
ephrol. 2005;25:290-6. 7. M

illiner D
S, et al. Prim

ary hyperoxaluria type 1. 1993 [U
pdate 2017 N

ov 30]. https://w
w

w.ncbi.nlm
.nih.gov/books/N

BK1283/. 8. C
ochat P, et al. N

ephrol 
D

ial Transplant. 2012;27:1729-36. 9. van H
out B, et al. Value H

ealth. 2012;15:708-15. 10. Lugnér AK, Krabbe PFM
. E

xpert R
ev P

harm
acoecon O

utcom
es R

es. 2020;20:331-42. 11. Adult health in G
reat Britain, 2013. 2015. https://w

w
w.ons.gov.uk/peoplepopulationandcom

m
unity/healthandsocialcare/healthandlifeexpectancies/com

pendium
/opinionsandlifestylesurvey/2015-03-19/adulthealthingreatbritain2013. 12.O

ffice for N
ational Statistics. 2022. https://w

w
w.ons.gov.uk/. 12.O

ffice for N
ational Statistics. 2022. https://w

w
w.ons.gov.uk/. 

13. Kind P, et al. B
M

J. 1998;316:736-41.
Presented at: ISPO

R
 2022; M

ay 15–18, 2022; N
ational H

arbor, M
aryland 

C
onclusions

•
Published data on the H

R
Q

oL
burden of PH

1, particularly quantitative health state utility data, are scarce; our study using 3 different utility assessm
ent techniques presents

data on how
 the hum

anistic burden of PH
1 varies across C

K
D

 stages and post-C
LK

T 
•

Q
uantitative health state utility data from

 this study
dem

onstrate the HRQ
oL

im
pact of PH1, w

ith its unique clinical features relative to non-PH1–related CKD (eg, need for earlier and m
ore intensive hem

odialysis, potential for system
ic oxalosis, potential need for CLKT); this im

pact becom
es especially pronounced once hem

odialysis is required and system
ic disease m

anifestations occur
•

The data
obtained in this vignette-based health state valuation study w

ill facilitate health econom
ic evaluation of future treatm

ents forPH
1

Figure 1. Study O
bjective and M

ethodology O
verview

•
The utility associated w

ith living in each PH
1 health state, as described by the vignettes, w

as valuated by 
m

em
bers of the U

K general public using 3 standard utility assessm
ent techniques (EQ

-5D
-5L, VAS, and 

TTO
 assessm

ents) (Figure 1)
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•
Prim

ary hyperoxaluria type 1 (PH
1) is a rare genetic disease characterized by overproduction of oxalate 

by the liver 1-4

•
Because oxalate is cleared by the kidneys, patients w

ith PH
1 m

ay experience kidney stones, 
nephrocalcinosis, progressive kidney failure, and ESKD

 due to renal oxalate deposition; as renal clearance 
becom

es im
paired and oxalate accum

ulates in other parts of the body, dam
age m

ay also occur to the 
retina, heart, blood vessels, bone, skin, and nervous system

5-7

•
M

anagem
ent options for PH

1 include various pharm
acologic and nonpharm

acologic interventions, 
including intensive (eg, daily) hem

odialysis and C
LKT for later stages of disease

5,8

•
Q

uantitative utility data to inform
 cost-effectiveness analysis in PH

1 are lim
ited; to address this gap, the 

present valuation study w
as conducted to estim

ate health state utilities for PH
1 in adults and children

M
ethods

•
H

ealth state vignettes for adult patients and pediatric patients w
ere developed based on literature 

review
 and expert opinion to describe different stages of C

KD
 (defined by G

FR
) related to PH

1, and 
a post-C

LKT
health state at >1 year follow

ing transplantation (Table 1) 

Table 1. PH
1 H

ealth States for Valuation

G
FR

 expressed in m
L/m

in/1.73m
2.

PH
1 H

ealth State 
Vignette D

evelopm
ent

(Adult and Pediatric)

PH
1 U

tility Valuation in the 
U

K G
eneral Public 

(EQ
-5D

-5L, VAS, TTO
)

U
tility Inputs for 

H
ealth States in PH

1 
Econom

ic Evaluations

EQ
-5D

-5L utility values for each vignette w
ere scored using an EQ

-5D
-5L m

apping function to reflect U
K 

preference w
eights. 9Each respondent’s set of categorical item

-level responses w
as converted to an overall 

estim
ate of health state utility (on a scale w

here 0 corresponds to death and 1 corresponds to perfect health).
VAS ratings for each vignette w

ere provided on a scale from
 0 (w

orst possible state) to 100 (full health).
TTO

 m
ethod

10determ
ined the point “X” at w

hich the respondent w
as indifferent betw

een 10 years spent in the 
target health state (C

KD
 stages 1–5 and post-C

LKT) and X years spent in full health; the value X w
as 

converted to a health state utility by dividing it by 10.

•
D

escriptive statistics w
ere calculated for participants’ sociodem

ographic inform
ation and participants’ 

ow
n EQ

-5D
-5L responses (ie, responses relating to their ow

n health, separate from
 the PH

1 vignettes). 
EQ

-5D
-5L, VAS, and TTO

 data for the PH
1 health state vignettes w

ere also sum
m

arized descriptively

R
esults

Participant D
em

ographics and B
aseline C

haracteristics
•

D
em

ographics of the U
K respondentsam

ple w
ere generally sim

ilar to those of the 
U

K general population according to census data (Table 2)

C
haracteristic

U
K

 Sam
ple (N

=100) 
U

K
 Population

Age, y
M

ean (SD
)

41.07 (16.73)
R

ange
18.00–84.00

M
edian

41.00
39.4

a

Sex, %
M

ale
50

49
a

Fem
ale

50
51

a

Ethnicity, %
W

hite
82

86
a

M
ixed

9
2

a

Asian
6

8
a

Black
2

3
a

O
ther

1
1

a

O
ccupation, %

Em
ployed full-tim

e
52

Em
ployed part-tim

e
13

Self-em
ployed

8
R

etired
12

U
nem

ployed
1

Student
14

H
as long-term

 condition, %
Yes

20
36

b

aFigures based on data from
 the 2011 U

K national census. 11
b Figure based on data from

 the 2013 U
K O

pinions and Lifestyle Survey. 12

•
In their responses on the EQ

-5D
-5L regarding their ow

n health status (Tables 3 
and 4), participants reported higher levels of anxiety/depression and few

er 
problem

s in m
obility, self-care, and usual activities com

pared w
ith the U

K general 
population 

Table 3. Vignette Study Participants’ Self-reported EQ
-5D

-5L R
esponses on 

Their O
w

n H
ealth (N

=100) C
om

pared W
ith N

orm
ative D

ata
EQ

-5D
-5L D

im
ension

N
, %

U
K

 Population, %
a

M
obility problem

s
12

18
Self-care problem

s
1

4
U

sual activity problem
s

8
16

Pain problem
s

34
33

Anxiety/depression problem
s

38
21

O
verall/any dim

ension problem
s

55
43

aKind et al. 13

Table 4. Study Participants’ M
ean Self-reported EQ

-5D
-5L Index Score and 

EQ
-5D

 VA
S R

ating of Their O
w

n H
ealth (N

=100)
M

ean (SD
)

R
ange

95%
 C

I
EQ

-5D
 Index

0.89 (0.11)
0.56–1.00

0.87–0.91
EQ

-5D
 VAS

88.61 (9.80)
45–100

86.69–90.53

EQ
-5D

-5L
•

The m
ean EQ

-5D
-5L utility scores for PH

1 health states ranged from
 0.68 (C

KD
 

stage 1–2 health states) to 0.02 (C
KD

 stage 5 health state) for adult patients and 
from

 0.80 (post-&
/.7�KHDOWK�VWDWH��WR�í������&

.'
�VWDJH���KHDOWK�VWDWH��IRU�

pediatric patients (Figure 2)

•
The C

KD
 stage 4–5 health state utilities for adults and children w

ere rated 
substantially w

orse by participants w
hen com

pared w
ith C

KD
 stage 1–3b

•
The adult patient post-C

LKT health state EQ
-5D

-5L m
ean utility score (0.68) 

w
as the sam

e as that for the C
KD

 stage 1–2 health states, w
hereas the pediatric 

patient post-C
LKT health state EQ

-5D
-5L m

ean utility score (0.80) w
as higher 

than that for the C
KD

 stage 1–3b health states (0.59)

Visual A
nalog Scale 

•
The m

ean VAS scores for adult PH
1 health states ranged from

 75.02 (C
KD

 
stage 1–2 health states) to 38.38 (C

KD
 stage 5 health state) (Figure 3)

Figure 3. A
dult and C

hild H
ealth State Vignette VA

S Scores (N
=100)

Tim
e Trade-off 

•
The m

ean adult patient TTO
 utility scores ranged from

 0.88 (C
KD

 stage 1–2 health 
states) to 0.39 (C

KD
 stage 5 health state)

•
The m

ean pediatric patient TTO
 utility scores ranged from

 0.86 (post-C
LKT health 

state) to 0.33 (C
KD

 stage 5 health state)

•
The TTO

 utility scores (Figure 4) show
ed a pattern sim

ilar to the VAS results, 
w

ith the low
est utility scores observed in the C

KD
 stage 4–5 health states; sim

ilar 
to the VAS ratings, the TTO

 scores increased in the post-C
LKT health state relative 

to C
KD

 stage 4–5 and w
ere generally m

ore com
parable to those seen in C

KD
 

stage 1–3b

Figure 4. A
dult and C

hild H
ealth State Vignette TTO

 W
eights (N

=100)

Table 2. Sociodem
ographic C

haracteristics of Vignette Study Participants
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ean EQ

-5D
-5L

C
hild

M
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Figure 2. A
dult and C

hild PH
1 H

ealth State Vignette EQ
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-5L Index Scores 
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•
This study provides results from

 a valuation exercise to estim
ate 

utilities for health states describing various stages of C
KD

 as w
ell as the 

post-transplantation health state in PH
1

•
U

tility values w
ere roughly constant from

 C
KD

 stage 1–3b and then dropped 
sharply m

oving to C
KD

 stage 4, possibly because of the em
ergence of 

system
ic oxalosis, w

ith its painful and/or debilitating im
pacts, in C

KD
 stage 

4–5, and because patients in C
KD

 stage 4 often m
ust start intensive (eg, 

daily) dialysis to slow
 progression of system

ic oxalosis.

•
Study lim

itations include the lack of a caregiver perspective; inability of 
health state descriptions to fully capture the burden of living w

ith PH
1 w

hich 
has a high degree of sym

ptom
 variability; lack of direct patient input in 

vignette developm
ent; and differences betw

een the study sam
ple and the 

U
K general population (eg, higher prevalence of anxiety in the study 

sam
ple)

•
The m

ean VAS scores for pediatric PH
1 health states ranged from

 73.35 
(post-C

LKT health state) to 35.97 (C
KD

 stage 5 health state)

•
VAS scores show

ed that the utility associated w
ith the C

KD
 stage 1–2 health states 

in adults w
as sim

ilar to that for the C
KD

 stage 3a–3b health states

•
The C

KD
 stage 4–5 health state utilities for adults and children w

ere rated w
orse by 

participants w
hen com

pared w
ith C

KD
 stage 1–3b; for the post-C

LKT health state, 
the utility scores w

ere higher than for the C
KD

 stage 4–5 health states and 
generally m

ore com
parable to those for the C

KD
 stage 1–3b health states
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idney Function/H
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C
K
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 Stage 1 (G
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orm
al or high kidney function 

A1 

C
1

C
K

D
 Stage 2 (G

FR
 60–89)  M

ildly decreased  kidney function 

C
K

D
 Stage 3a (G

FR
 45–59)  M

ildly to m
oderately decreased kidney function 

A2

C
K

D
 Stage 3b (G

FR
 30–44)  M

oderately to severely decreased kidney function 
A3

C
K

D
 Stage 4 (dialysis) (G
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 15–29)  Severely decreased kidney function 
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C
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