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Abstract

Objectives: To assess responsiveness of the spondyloarthritis (SpA)-specific universal health utility from the ASAS Health Index (U-ASAS-HI)
compared with generic health utilities (EQ-5D-5L and SF-6D).

Methods: Data were used from patients with SpA participating in the ASAS-HI international validation study and starting TNF inhibitor (TNFi),
conventional synthetic DMARD (csDMARD) or NSAID. A priori hypotheses on correlation of change in utility and change in external health
anchors between baseline and follow-up were tested. Standardized response mean (SRM) and Cohen's effect size (ES) were calculated in each
treatment group. The ability of changes in utilities to discriminate between BASDAI-50% (non)-responders was assessed by standardized esti-
mate of change and receiver operating characteristic (ROC) analyses.

Results: 219 patients were included (110 TNFi, 37 ¢csDMARD, and 72 NSAID). Mean (s.n.) age was 37 (13) years and 63% were male.
Hypotheses on correlations of change scores were confirmed for 75% of comparisons for U-ASAS-HI and EQ-5D-5L, but not for SF-6D. As
expected, SRM and ES for the U-ASAS-HI were large in the TNFi-treated group, moderate in the csDMARD group and small to moderate in the
NSAID group. The hypothesized larger SRM and ES for U-ASAS-HI compared with EQ-5D and SF-6D could not be consistently confirmed across
the three treatment groups. Ability to discriminate between BASDAI-50% responders and non-responders did not differ among utility instru-
ments in ROC comparison.

Conclusion: In a context where change is expected, the SpA-specific U-ASAS-HI correlates as expected with changes in other SpA-specific out-
comes and shows good responsiveness, which is similar to but not better than for generic utilities.
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Rheumatology key messages

* In the context of treatment intervention, the changes in utility from the ASAS Health Index (U-ASAS-HI) correlate as hypothesized with
changes in other relevant health outcomes.

* The expected large effect size for U-ASAS-HI following TNFi was confirmed.

* The responsiveness of the SpA-specific U-ASASHI does not outperform the responsiveness of the generic health utility instruments.

Introduction

Health utilities are developed to assess the ‘preference’ or ~ measurement instruments that assesses overall functioning and
‘value’ of the various health states that reflect the impairments health or health-related quality of life (HRQoL) and are scaled
and limitations experienced by a person who has a disease or between 0 and 1 (representing death and perfect health) [1, 2].
suffers from ill health. These ‘health utilities’ or ‘values for =~ Health state values or utilities can be elicited from persons in
health® are commonly developed from patient-reported the general population (societal health utilities) or from
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patients themselves (patient health utilities). Health utilities are
essential to decide which health states are preferred in medical
decision making. Societal utilities are often the basis to calcu-
late quality adjusted life years, which are used in societal cost-
effectiveness analyses [3].

Among the most frequently used generic societal utility
measurement instruments are the European Quality of Life
five dimensions (EQ-5D-5L) and the Short Form six dimen-
sions (SF-6D). However, it is increasingly accepted that ge-
neric health utility instruments might inadequately capture
the disease-specific impact on a patient’s functioning and
HRQoL [4], and may prove insensitive to disease-specific
changes, particularly in the case of chronic conditions
(5, 6].

The Assessment of SpondyloArthritis international Society
Health Index (ASAS-HI) is a disease-specific instrument
designed to measure the global functioning and health of
patients with axial spondyloarthritis (SpA) [7] and later vali-
dated for peripheral SpA [8]. Considering the potential value
of SpA-specific health utilities, a universal algorithm has been
developed to convert the patient’s score of the ASAS-HI into
a health utility from the ASAS Health Index (U-ASAS-HI)
[9]. Following state of the art methodology, this algorithm
was developed in a one-off preference study in which people
from the general population were asked to value the health
states of people with all possible combinations of limitations
and impairment based on the items of the ASAS-HI.

The construct validity of the U-ASAS-HI has been recently
shown [10], but data on responsiveness are lacking. The re-
sponsiveness refers to the ability of an instrument to detect
change over time when a change is expected. Outcome
Measures in Rheumatology (OMERACT) [11] distinguishes
longitudinal construct validity (where the change score on the
scale is compared with the results of other instruments, and
the formulated hypotheses), and clinical trial discrimination
(where the magnitude of change in a clinical trial setting is
evaluated against expected change).

The aim of this study was to determine responsiveness in-
cluding longitudinal construct validity and trial discrimina-
tion of scores from the SpA-specific (U-ASAS-HI) compared
with generic (EQ-5D-5L and SF-6D) health utilities in
patients with SpA starting or switching treatment.

Methods
Population

A secondary analysis was of data from the ASAS-HI interna-
tional validation study [12], including 1548 patients from 23
countries. The study population has been described in detail
by Kiltz et al. [12].

The project was performed in alignment with the principles
outlined in the Declaration of Helsinki. Ethical approval
from the participating centres had been obtained before the
start of the validation study along with informed consent
from participating patients. For the current study a subsam-
ple of 219 with SpA who required a therapeutic change due
to disease activity and who completed ASAS-HI, EQ-5D-5L
and SF-36 at baseline and follow-up was used. Patients
started either a non-steroidal anti-inflammatory drug
(NSAID), a conventional synthetic disease-modifying anti-
rheumatic drug (csDMARD) or TNF inhibitor (TNFi).
Baseline data were obtained during the visit when the thera-
peutic change was indicated, prior to the initiation of the new
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treatment. Reassessments were performed after 12-24 weeks
(2-24 weeks for NSAID group) [12].

Assessments

Data from ASAS-HI validation study used for the current
analyses included sociodemographic characteristics (age and
gender), disease characteristics (symptom duration, SpA sub-
type, and HLA-B27 positivity), and several self-reported out-
comes measurement instruments (see below).

Health utility measurement instruments

The U-ASAS-HI was developed from the 17-item ASAS-HI
(dichotomous response: ‘I agree’ and ‘I do not agree’) [8].
Using the best—worse scaling and time trade of experiments
in the general population from six countries, algorithms were
developed to assess the societal health utilities [9]. One gen-
eral algorithm was developed with scores ranging from
—0.24 (worst health) to 0.88 (best health) [9]. The EQ-5D-5L
comprises five questions [13], and the EQ-5D-5L societal
health utility was calculated using the UK algorithm ranging
from -0.29 to 0.95[14]. The SF-6D utility derived from the
Short Form 36 questionnaire (SF-36) [14] was calculated us-
ing the UK algorithm ranging from 0.29 to 1.00 [15].

External health anchors

Outcomes available to evaluate longitudinal construct valid-
ity included the Bath Ankylosing Spondylitis Disease Activity
Index (BASDAI) [16], the visual analogue scale (VAS) total
back pain (BASDAI-Q2), the VAS peripheral pain (BASDAI-
Q3), the VAS fatigue (BASDAI-Q1), and the physical (PCS)
and mental component score (MCS) of the SF-36 [17].

Statistical analysis

Descriptive statistics were applied to characterize the popula-
tion. To assess longitudinal construct validity, Spearman cor-
relation coefficients between changes in utilities and changes
in external anchors were calculated in the total sample and
interpreted against a priori hypotheses. It was expected that
all correlations should be moderate (r>0.4) or good/very
good (r>0.7), as (i) all external anchors were considered to
represent important aspects of the construct ‘health utility’
and (ii) disease-specific and generic health utilities have over-
lapping content. Coefficient interpretations were: very weak
(r=0-0.19), weak (r=0.20-0.39), moderate (r=0.40-
0.69), strong (r=0.70-0.89), and very strong (r=0.90-1.0)
[11, 18]. Per instrument, longitudinal construct was consid-
ered appropriate if >75% of hypotheses were confirmed, ac-
ceptable if 50-75% were confirmed and unacceptable if
<50% were confirmed.

To assess trial discrimination, we calculated within each
treatment group (TNFi, csDMARD, and NSAID), standard-
ized response mean (SRM, mean change divided by the stan-
dard deviation of the change) and the Cohen’s effect size (ES,
mean change divided by the s.p. of baseline). Values >0.80
were considered large, values >0.50 and <0.80 moderate,
and values <0.50 small [19]. It was a priori hypothesized
that the SRM and ES would be large in those starting TNFi,
moderate in those starting csDMARD and small to moderate
in those starting NSAID. It was also expected that ES for U-
ASAS-HI would always be numerically larger than for the ge-
neric utilities.

As part of trial discrimination, the ability to discriminate
changes between responders and non-responders was
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assessed [11]. The SRM was used as a standardized estimate
of change, with higher values expected a priori for patients
achieving BASDAI-50% response [20]. Additionally, receiver
operating characteristic (ROC) analyses were performed with
BASDAI-50% response as external criterion, ensuring a ro-
bust evaluation of their applicability in assessing treatment
response in SpA patients [11]. Area under the curve (AUC)
was calculated and the DeLong test was performed to evalu-
ate differences between instruments. All analyses were per-
formed using R-Studio statistical software.

Results
Descriptive analysis of baseline and follow-
up scores

In total, 219 SpA patients were selected for analysis of whom
110 started TNFi, 37 csDMARDs and 72 NSAIDs. Overall,
63% were male, mean (s.D.) age 37 (13) years, main SpA sub-
type was radiographic axial SpA in 53% (Supplementary
Table S1). The time between baseline and the follow-up was
for the TNFi group 16 (4) weeks, for the csDMARD group
15 (2.1) weeks and for the NSAID group 5 (2.0) weeks.

As expected, absolute changes in health utility for each in-
strument were largest in the TNFi treatment group and low-
est for NSAID group. More specifically, change (s.p.) in
health utilities was for TNFi: U-ASAS-HI, 0.23 (0.23); EQ-
5D-5L, 0.22 (0.24); SF-6D, 0.09 (0.09); for csDMARD: U-
ASAS-HI, 0.15 (0.22); EQ-5D-5L, 0.15 (0.21); SF-6D, 0.05
(0.08); and for NSAID: U-ASAS-HI, 0.12 (0.24); EQ-SD-5L,
0.11 (0.22); SF-6D, 0.03 (0.09) (Supplementary Table S2).

Longitudinal construct validity

Across treatment groups, 75% (6 out of 8) of a priori hypoth-
eses were confirmed for U-ASAS-HI and EQ-5D-5L, and

Table 1. Correlation matrix of the difference in change utility instruments

with external health outcomes in the total population (treatment
independent evaluation)

A U-ASAS- AEQ-5D- ASF-6D

HI 5L

A U-ASAS-HI 0.60%*% 2 (.42%* 2

AEQ-5D-5L 0.60%* 2 0.52%% 2

A SF-6D 0.42%F2  (.52%* 2

A BASDAI —0.53%%  _0.60%* —(0.43%*2

A Fatigue —0.48%% % _0.45%% 2 _(,33%*D
(BASDAI Q1)

A Pain back —0.42%%2  _0.51%F —(0.31%*P
(BASDAI Q2)

A Pain peripheral joints —0.40%%  _0.40%% 2 —(.37%*D
(BASDAI Q3)

A PCS SF-36 0.18%¥>  (0.35%xb (39%xDb

A MCS SF-36 0.17%°® 0.18%¥>  0.23*%*P

Overall performance 75%° 75%° 38%

All coefficients represent Spearman correlations between change scores (A:
follow-up — baseline).

* Correlation as hypothesized.

b Correlation different from hypothesized.

€ >75% of hypotheses confirmed.

* P <0.050,

** P <0.001.

4 BASDALI: Bath Ankylosing Spondylitis Disease Activity Index; :
difference between baseline and follow-up; EQ-5D-5L: EuroQoL five
dimensions; MCS: mental component score of the SF-36; PCS: physical
component score of the SF-36; SF-6D: short form six dimensions; SF-36:
short form questionnaire 36; U-ASAS-HI: utility from the ASAS
Health Index.

38% (3 out of 8) for SF-6D, indicating that longitudinal con-
struct validity is adequate for U-ASAS-HI and EQ-5D-5L but
inadequate for SF-6D (Table 1).

In subgroup analyses by treatment group (Supplementary
Table S3), correlations of change scores of U-ASAS-HI with
EQ-5D-5L, as well as with SF-6D, were moderate across
treatment groups but numerically stronger for correlation of
U-ASAS-HI with EQ-5D-5L than with SF-6D.

Trial discrimination

Expected large SRMs and ES were observed in the TNFi
treatment group for U-ASAS-HI and SF-6D but not for EQ-
5D-5L (Table 2). For both other treatment groups, the SRM
and ES were, as expected, moderate and small to moderate
for the csDMARD and NSAID group, respectively. Contrary
to hypothesized, the ES was not numerically larger for the U-
ASAS-HI. Also, there was no instrument that performed con-
sistently better. Regarding discrimination, the SRM for those
patients who achieve BASDAI-50% response was higher (U-
ASAS-HI, 1.05; EQ-5D-SL, 1.04; and SF-6D, 0.86) com-
pared with those who did not achieve response (U-ASAS-HI,
0.50; EQ-5D-5L, 0.17; and SF-6D, 0.57). Additionally, the
AUC for capacity to discriminate between BASDAI-50%
(non-)responders of the utility change-values was 0.69 (95%
CI: 0.62, 0.76) for U-ASAS-HI, 0.77 (95% CI: 0.71, 0.83) for
EQ-5D-5L, and 0.68 (95% CI: 0.60, 0.75) for SF-6D
(Supplementary Fig. S1). AUCs were not statistically signifi-
cantly different between health utility instruments.

Discussion

The results of this study demonstrate that U-ASAS-HI is re-
sponsive to detect change in health utility in patients with
SpA who start or switch drug treatment. Consistent with our
a priori hypotheses, the changes in U-ASAS-HI correlate at
least moderately with changes in relevant external anchors.
Further, ES for U-ASAS-HI following different treatment was
largest in the group that received the treatment that was con-
sidered most effective (TNFi). Although we expected that ES
and discrimination of the disease-specific U-ASAS-H would

Table 2. Cohen's effect size and standard response mean for utilities
score per treatment groups

Group Measurement Cohen’s ES SMR
(95% ClI) (95% CI)
TNFi U-ASAS-HI  0.91 (0.74, 1.4 0.99 (0.82, 1.20)*
(n=110)
EQ-5D-5L 0.49 (0.13,1.21)  0.55(0.14, 1.04)
SE-6D 1.06 (0.85,1.31)* 0.95(0.75,1.18)*
csDMARD U-ASAS-HI  0.58(0.31,0.93)"  0.68 (0.43,0.92)*
(n=37)
EQ-5D-5L 0.72 (0.38,1.13)*  0.73 (0.40, 1.06)*
SF-6D 0.62 (0.33,0.96)*  0.64 (0.34,0.96)*
NSAID U-ASAS-HI ~ 0.45(0.25,0.70)*  0.48 (0.28,0.67)*
(n=72)
EQ-5D-5L 0.52(0.30,0.75)*  0.52(0.35, 0.69)*
SF-6D 0.42 (0.17,0.64)*  0.43 (0.19, 0.66)"

Large SMR or ES values: >0.80; moderate SMR or ES values: >0.50 and
<0.80; small SMR or ES values: <0.50.

* Meets hypothesis on trial discrimination (large in TNFi group,
moderate in csDMARD group and at least small in NSAID group).
c¢sDMARD: conventional synthetic DMARD; EQ-5D-5L: EuroQoL five
dimensions; ES: effect size; NSAID: non-steroidal anti-inflammatory drug;
SE-6D: short form six dimensions; SMR: standardized response mean;
TNFi: TNF inhibitors; U-ASAS-HI: utility from the ASAS Health Index.
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be numerically better than the generic EQ-5D-5L and SF-6D,
this was not consistently observed.

The U-ASAS-HI is the first SpA-specific utility score, and
its advantage over EQ-5D-5L and SF-6D lies in its ability to
account for all aspects of health relevant for patients with
SpA. U-ASAS-HI not only covers common health utility
aspects like pain, function and anxiety, but also areas not
addressed by generic instruments, such as fatigue, intimate
relationships and financial situation [8]. Notwithstanding,
the latter are important aspects of health and, as shown, of
preference for health states [21].

Our study confirms that improvements in pain and fa-
tigue correlate as expected with changes in U-ASAS-HI.
Surprisingly, improvement in utility correlated poorly with
PCS and MCS of the SF-36. Apparently, changes in physical
or mental function do not necessarily translate into equiva-
lent changes in health utility, possibly due to the weighting
of these aspects in the U-ASAS-H.

The magnitude of change adjusted for the noise (i.e. ES) of
the U-ASAS-HI was large in the treatment group where a
large effect was expected (TNFi) and confirms the U-ASAS-
HI is adequate to pick changes. Contrary to our hypothesis,
U-ASAS-HI ES was not consistently larger compared with ei-
ther the EQ-5D-5L or the SF-6D. In line with the findings on
effect sizes within the treatment arms, the ability of the utility
instruments to discriminate between (non-)responders fol-
lowing treatment was adequate, but again not consistently
better for the U-ASAS-HI compared with both other instru-
ments. Generic instruments remain essential for comparison
of health utilities or QALYSs across diseases and in patients
with multimorbidity; however, they may underestimate the
burden or treatment benefits in SpA when changes occur in
domains they do not assess. This broader scope may partly
explain the lower absolute utility values observed with U-
ASAS-HI compared with generic instruments, as persons
need to consider more relevant aspects to health when esti-
mating health utilities [10].

In our observational study, we did not demonstrate supe-
rior responsiveness of U-ASAS-HI compared with generic
utilities. Nevertheless, the U-ASAS-HI may provide added
value in other contexts (such as physiotherapy, telemedicine,
or work participation interventions) where capturing disease-
specific health domains is essential, and responsiveness may
become more apparent. On that line, the sensitivity of the U-
ASAS-HI should be evaluated on other trials with different
settings  (pharmacological and non-pharmacological).
Additionally, comparisons to placebo would provide more
insight into the trial discrimination.

Our study has several limitations that should be noted. First,
when assessing longitudinal construct validity, some degree of
conceptual overlap (‘circularity’) between disease-specific exter-
nal constructs and the U-ASAS-HI is unavoidable and inherent
to validation of a broad construct such as HRQoL, and compar-
ing the observed magnitude of the of correlation to the ‘desired’
correlation (by defining hypothesis) is helpful for complete inter-
pretation of the construct. Second, although longitudinal data
were available, the overall sample size was modest, with a par-
ticularly small csDMARD subgroup. This limits the precision of
our estimates and may have introduced random variation in
correlations, as illustrated by the unexpectedly high EQ-5D cor-
relation in the sDMARD group, despite similar baseline values
compared with TNFi. Consequently, the stability and interpret-
ability of subgroup comparisons are limited. Third, the
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observational design prevented rigorous measurement of treat-
ment response, and the absence of a control/placebo group lim-
its the assessment of the discriminatory capacity of U-ASAS-HI
in distinguishing true treatment effects from natural variation.
While the absence of some disease-specific outcomes such as the
Axial Spondyloarthritis Disease Activity Score (ASDAS) is a lim-
itation, the use of external anchors in the study still provides
valuable insights into changes in health utility. While these limi-
tations suggest caution in interpreting our results, this study is
the first to evaluate the responsiveness to change of U-ASAS-HI,
with the recommended methodology by OMERACT [11].
OMERACT prefers two or three studies to fully endorse instru-
ments, calling for replication of the current findings on respon-
siveness of the U-ASAS-HI. One of the questions that still needs
to be answered is the validity among the SpA phenotypes (radio-
graphic axial SpA vs peripheral SpA), as our study sample was
not large enough for stratified analyses.

In conclusion, our study demonstrates that the SpA-
specific societal U-ASAS-HI is a responsive utility measure
for assessing changes in preferences for health state in
patients with SpA.
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Data availability

Data will be available upon request.

Funding

No specific funding was received from any bodies in the pub-
lic, commercial or not-for-profit sectors to carry out the
work described in this article.

Disclosure statement: X.B. and D.v.d.H.: ASAS past-presidents.
A.B., W.B.M,, LE., ].B., and U.K.: ASAS member. O.].C.: none.

Acknowledgements

The authors thank all patients, investigators and medical staff
who participated in the validation study. The ASAS health index
global study was conducted under the umbrella of the ASAS.

References

1. Herndndez Alava M, Wailoo A, Wolfe F et al. A Comparison of di-
rect and indirect methods for the estimation of health utilities from
clinical outcomes. Med Decis Making 2014;34:919-30.

2. Wailoo A, Herndndez M, Philips C et al. Modeling health state
utility values in ankylosing spondylitis: comparisons of direct and
indirect methods. Value Health 2015;18:425-31.

3. Kontodimopoulos N, Pappa E, Papadopoulos AA et al.
Comparing SF-6D and EQ-5D utilities across groups differing in
health status. Qual Life Res 2009;18:87-97.

4. Petrillo J, Cairns J. Converting condition-specific measures into
preference-based outcomes for use in economic evaluation. Expert
Rev Pharmacoecon Outcomes Res 2008;8:453-61.

5. Simoens S, Decramer M. Pharmacoeconomics of the management
of acute exacerbations of chronic obstructive pulmonary disease.
Expert Opin Pharmacother 2007;8:633-48.

6. Sawhney TG, Dobes A, O'Charoen S. QALYs: the math doesn’t
work. ] Health Econ Outcomes Res 2023;10:10-3.

920z Aieniga4 9z uo Jasn LUNSIPaN Aq £/89628/45S1EaY/1/S9/a01ue/ABojojewnay/woo dno olwapeose//:sdiy Woll papeojumo(]


https://academic.oup.com/rheumatology/article-lookup/doi/10.1093/rheumatology/keaf554#supplementary-data

Responsiveness of spondyloarthritis-specific U-ASAS-HI

10.

11.

12.

13.

Kiltz U, van der Heijde D, Boonen A et al. Development of a health
index in patients with ankylosing spondylitis (ASAS HI): final re-
sult of a global initiative based on the ICF guided by ASAS. Ann
Rheum Dis 2015;74:830-5.

. Kiltz U, van der Heijde D, Boonen A et al. The ASAS Health Index

(ASAS HI) - a new tool to assess the health status of patients with
spondyloarthritis. Clin Exp Rheumatol 2014;32:5105-8.

Essers [, Hiligsmann M, Kiltz U, ez al. Development of one general
and six country-specific algorithms to assess societal health utilities
based on ASAS HI. RMD Open. 2019;5:¢000872.

Calixto O-], Kiltz U, Bautista-Molano W et al. Performance of
spondyloarthritis-specific health utilities based on the ASAS
Health Index: an ancillary analysis from the ASAS-HI validation
study. Rheumatology (Oxford) 2025;64:3526-33.

Beaton D, Maxwell L, Grosskleg S et al. Instrument selection for
Core Outcome Measurement SetsThe OMERACT Handbook
Version 2.1. Canada. 2021:5-56.

Kiltz U, van der Heijde D, Boonen A et al. Measurement properties of
the ASAS Health Index: results of a global study in patients with axial
and peripheral spondyloarthritis. Ann Rheum Dis 2018;77:1311-7.
EuroQol—a new facility for the measurement of health-related
quality of life. Health Policy (New York) 1990;16:199-208.

14.

15.

16.

18.

19.
20.

21.

Devlin NJ, Shah KK, Feng Y et al. Valuing health-related quality
of life: an EQ-5D-5L value set for England. Health Econ 2018;
27:7-22.

Brazier J, Roberts J, Deverill M. The estimation of a preference-
based measure of health from the SF-36. ] Health Econ 2002;
21:271-92.

Garrett S, Jenkinson T, Kennedy LG et al. A new approach to
defining disease status in ankylosing spondylitis: the Bath
Ankylosing Spondylitis Disease Activity Index. ] Rheumatol 1994;
21:2286-91.

Ware J, Snoww K, MA K ez al. SF36 health survey: manual and in-
terpretation guide. Lincoln, RI: Quality Metric, Inc, 1993:30.
Mukaka MM. Statistics corner: a guide to appropriate use of correla-
tion coefficient in medical research. Malawi Med ] 2012;24:69-71.
Cohen J. A power primer. Psychol Bull 1992;112:155-9.
Rudwaleit M, Listing J, Brandt J ez al. Prediction of a major clini-
cal response (BASDAI 50) to tumour necrosis factor a blockers in
ankylosing spondylitis. Ann Rheum Dis 2004;63:665-70.

Kiltz U, Essers I, Hiligsmann M ef al. Which aspects of health are
most important for patients with spondyloarthritis? A Best Worst
Scaling based on the ASAS Health Index. Rheumatology 2016;
55:1771-6.

© The Author(s) 2025. Published by Oxford University Press on behalf of the British Society for Rheumatology. All rights reserved. For commercial re-use, please
contact reprints@oup.com for reprints and translation rights for reprints. All other permissions can be obtained through our RightsLink service via the Permissions link
on the article page on our site—for further information please contact journals.permissions@oup.com.

Rheumatology, 2026, 65, 1-5
https://doi.org/10.1093/rheumatology/keaf554
Concise report

920z Aieniga4 9z uo Jasn LUNSIPaN Aq £/89628/45S1EaY/1/S9/a01ue/ABojojewnay/woo dno olwapeose//:sdiy Woll papeojumo(]



	Active Content List
	Introduction
	Methods
	Results
	Discussion
	Supplementary material
	Data availability
	Funding
	Acknowledgements
	References

	OP-BRHE250553_p1.pdf
	Active Content List
	Introduction





