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2.5 N99ULUIAANTTIVY (conceptual framework)
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ii. Mammography Interpretation
ii. Diabetes Retinography Screening
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b. mAlulagUgyauseAugnensunmddnsuiieyunainmanIsunmngsne
i. Clinical decision support tool/system
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nadwsHuruALduergnuandusnduiuuiiistusemiaeysyAvsaa (Incremental
Cost-Effectiveness Ratios 30 ICERs) dadushiifasunuiiiistudenuduaiifiuturounalulad
Twidleiisufufuusuiiou uenaniiseisdsianausslonidld Sududuiuiugms (Net
Monetary Benefit %58 NMB) %ﬂﬁqmiﬁﬂﬁz

NMB = (Effectiveness x WTP) - Cost

TagAn GDP sevhuszansazgnianlfifud WTP auduuzivesiidanis (Robinson
et al,, 2017) F3azvirlsl NMB agluaenndesiuuIunmsvedasghaveusassevaLaraingn
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Step 1. Meta-analysis to estimate the context-specific value for money of clinical Al from
published EEs and potential systematic biases

Based on the Central Limit Theorem, NMB is distributed normally, whereas the distribution of
ICER does not follow the assumption of normality. Thus, NMB is suitable for meta-analysis?’%.
Under a WTP threshold of per capita GDP, a NMB greater than 0 indicates the Al is very cost-

effective®*,

We will follow the Comparative Efficiency Research Methodology (COMER)* to calculate the
pooled summary estimates of NMB from published EEs, weighted by the uncertainty intervals
reported in each study. Given the potentially high between-study heterogeneity (to be tested
with the Cochran Q test and 12 statistics*?), a random-effects model based on the DerSimonian
and Laird (DL) method® will be performed. The model will pool-estimate NMB within each
type of clinical Al application (diagnostic tool, decision-support tool, or Al assistant), using the

equation below:

YN  w;INB; Q—(N-1
Pooled INB, Zkl—l;,wherexz = ( N) >
Zi=1Wi+'8' ZN W'—Zi=1wi
= 2:%\I=1""i

where NMB; indicates the individual NMB reported within each study, W; indicates the inverse

of the variance of NMB;, Q is the Cochran Q statistic and N is the total number of studies.

First, we will perform subgroup analyses to pool-estimate the context-specific NMB of
diagnostic Al, decision-support Al and Al assistant, respectively, within clinically-relevant
subgroups or relatively homogenous populations that are epidemiologically and
geographically alike, such as the sixteen major disease areas defined by International Disease
Classification diagnosis codes, version 10 (ICD-10)**, WHO region® and World Bank country-
income level (per capita Gross National Income in 2020 USD when most information was

available)*

. Second, to detect potential study manipulation and subsequent systematic
biases in value estimation, we will also pool-estimate NMBs of clinical Al across clinical stages
(early development vs. market access) and funder types (public vs non-profit private, for-profit
private, mixed or unspecified funding sources). In addition, we will assess the risk of bias of
published studies using the modified economic evaluations bias (ECOBIAS) checklist*’, and
compare the findings across clinical stages and funder types. Third, univariate random-effect
meta regressions will be performed to identify and quantify sources of value heterogeneity
related to country burden and capacity, intervention cost and performance, study methods,
data quality and risk of bias, the details of covariates are provided in the Data Extraction
section. Finally, to assess the robustness of findings, we will perform jackknife sensitivity
analysis to examine whether pooled NMB is consistent across studies, or excessively affected
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by any influential studies®®, and funnel plot analyses to detect any publication biases (i.e.,

cost-ineffective findings are less published).

Step 2. Meta-regression to predict the value for money of clinical Al with essential

features

Our proposed analysis will be performed separately for clinical Al as a diagnostic tool, a
decision-support, and a healthcare assistant, given their distinct clinical pathways. The primary
prediction endpoint is ICER, which is more flexible than NMB because ICER can be compared
to different WTP thresholds to leverage decisions. To enable the prediction of ICERs with
essential features, we will develop a robust five-stage Bayesian mixed-effects meta-regression
framework®®, which include priors on all covariates and a study-specific random intercept. The
secondary endpoint is the probability for a clinical Al being cost-saving, which will be predicted

from a logistic regression.

The core covariates include one disease-level covariate (ICD disease area), two country-level
covariates (country disease burden and per capita GDP), and 4 intervention-level covariates
(Al cost, Al performance, treatment cost, treatment efficacy). In particular, we will extract ICERs
and the 4 intervention characteristics from both base-case analysis and one-way sensitivity
analysis (OSA), while other covariates would remain constant for each study. This will augment
the sample size by 4 times to give sufficient number for estimation of Bayesian priors using
crosswalk models. Nonetheless, the definitions and clinical endpoints of Al performance and
treatment effect can vary substantially across studies. To accommodate such variability into
a feasible plan for ICER prediction, we will respectively measure Al performance and treatment
effect of base-case analysis and OSA as the percentage of change from the corresponding
base case of the comparator. Other essential covariates include demographics (target age and
sex), methods (study perspective, time horizon, cost and outcome discount rates), which will

be selected by a machine-learning method.

For the meta-regression of ICERs, in the first stage we will estimate priors of 4 intervention
covariates. For each covariate, we will match each OSA with its corresponding base-case
analysis, fit a linear model to estimate its effect (OSA vs base case) on logarithm-transformed
ICERs (“log-ICER”), and obtain the estimated coefficient and standard error as Gaussian priors
for subsequent analysis. In the second stage, we will estimate the non-linear effect of log-
GDP per capita on log-ICER using response curve analysis, adjusting for disease area and disease
burden, and obtain the spline-transformed log-GDP per capita as a covariate for meta-
regression. In the third stage, a robust machine learning approach named Lasso® will be
applied to select demographic and method features that may explain value heterogeneity as
above-described, with the spline-log-GDP per capita, disease area, disease burden and 4 Al
intervention characteristics preselected. In the fourth stage, a 10-fold cross validation will be

performed to obtain the estimated coefficients and standard errors of all covariates other than
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4 Al intervention characteristics for Gaussian priors. Finally, we will fit a linear mixed effect
model including all selected variables and their estimated priors. This model has a random

intercept for each study to account for between-study variability.

In addition, we will fit a mixed-effect logistic regression to estimate the probability that clinical
Al is cost-saving as a function of covariates included in the meta-regression. Such a framework
enables flexible prediction of cost-saving and ICERs for different types of clinical Al based on
assumptions or evidence of essential intervention characteristics in the context of disease and

country.

b) nsidenteuazimuIkNuNsUsEEiuALANAlngldLuUgeUaNRaUlaY

(el afiRdemssann (descriptive data analysis) liiBWINLITINYARINTININTUNNEAIIN
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