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Introduction: League tables

Country-specific incremental cost-effectiveness ratio (ICERs) for multiple interventions are

necessary to construct a league table, but rarely available.
Change in the cost of health care
ICER = L2479 !

Change in health outcome

Country-specific league tables rank health interventions from the lowest ICER to the
highest, i.e. best to worst option.

Funding could be allocated to the intervention with the lowest ICER first, and interventions
added according to their rank and available funds.

We used meta-regression analysis to synthesize cost-effectiveness results, predict country-
specific ICERs, and create league tables.
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Methods: Data and categories

Data are from the Tufts University’s cost-effectiveness registries through 2020 with health
improvements measured in disability-adjusted life-years (DALYs) or quality-adjusted life-
years.

We included health care interventions with at least two articles and three ICERs.

We grouped interventions into 17 broad categories such as food and diet, and estimated
17 meta-regression models.

For each model, the dependent variable is ICER, and independent variables are country,
methods, and intervention characteristics.
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Antibiotics

Antivirals for Hepatitis B & C
Cancer

Cataract surgery

Cochlear implants

Food and diet

Hypertension drugs including ACE inhibitor
HIV

Malaria

Psychological services
Syphilis

Tuberculosis

Vaccines

X X X X

X X X X X



Estimating equation

Estimate log ICER; = ). ajlgij + X BorXik + Lu VeV + 2om SemZim + Us + &
i refers to a ratio, j refers to intervention, and s refers to article for random effect
I¢i; = Matrix of indicator variables for each intervention j in group G

Subscript G denotes that coefficients are specific to a group, and coefficient for a; are
specific to an intervention

X, = GBD variables explaining true variation, e.g. GDP and DALYs per capita
Y;;= bias variables, e.g. discount rate, perspective, outcome variable

Z, = intervention characteristics, e.g. cost, efficacy, risk group
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Preliminary results of interventions ranked by incremental cost-effectiveness ratio (ICER) in India in 2019

Sofosbuvir, velpatasvir to treat HCV
adults 15+ y

cost-saving

Daclatasvir, sofosbuvir to treat HCV
adults 15+ y

cost-saving

Pertussis vaccines for PMTCT
Oto11m

3.0*GDP per capita

Pertussis vaccines
Oto11m

Antental syphilis screening
Oto11m

Country specific GDP threshold

Folic acid fortification of wheat
Oto11m

Hepatitis B vaccines
Tmto34y

Japanese encephalitis vaccines
Oto9y

Chemotherapy for DS-TB
all ages

IPT for pregnant women
0to11m

Iron biofortification of rice
all ages

Cause, intervention and age group

Zinc biofortification of rice
all ages

Diuretics
adults 15+ y med/high CVD risk

Zinc biofortification of wheat
all ages

Amoxicillin or cotrimoxazole to treat pneumonia
all ages

Cataract surgery
adults 30+ y

IPT for infants
Oto11m
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Bolded interventions are eligible for support from The Global Fund.

Cost per disabilitv—=adiusted life—=vear (DALY) averted in 2019 US$



Preliminary results of interventions ranked by incremental cost-effectiveness ratio (ICER) in India in 2019

Diuretics
adults 15+ y CVD risk not specified

Rotavirus vaccination
Otody

ACE inhibitors, diuretics
adults 15+ y med/high CVD risk

3.0*GDP per capita

TB preventive treatment
adults 15+ y living with HIV

Measles vaccines
children

Vitamin A fortification of vegetable oil
0-4y

Xpert TB test
all ages

_—— o= = = = = = =GDE percapita

Malaria vaccine
Otody

HPV vaccination
girls 12y

Pneumococcal vaccines
Tmtody

BCG vaccine against TB
Otody

Cause, intervention and age group

ACE inhibitors, diuretics
adults 15+ y CVD risk not specified

ACE inhibitors
adults 15+ y med/high CVD risk

—
—
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Antibiotics to prevent sepsis and other infections
0-27d

Selective CCB
adults 15+ y med/high CVD risk

Vitamin A fortification of sugar
0-4y

Antiepileptics
all ages
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Bolded interventions are eligible for support from The Global Fund.

Cost per disability—adjusted life—year (DALY) averted in 2019 US$



Conclusion

League tables show that many interventions for non-communicable diseases are among
the best options.

Meta-regression is a promising method to produce country-specific ICERs and league
tables.

Countries with health technology assessment (HTA) agencies could use our estimates for
interventions with many published ICERs, and focus their original research on those
without published CEA.

Countries without HTA could use our estimates for ranking and selecting interventions.
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Methods: Meta-analysis

In clinical research, statistical methods have been developed (fixed, random and
mixed effect models) and improved over time to meta-analyze and meta-regress
results from multiple studies.

Cochrane Collaboration has made these methods widely used in evidence-based
medicine.

Campbell Collaboration has expanded this for policy interventions.

In economics research, synthesis of evidence is rare, even though conflicting results
are common.

We are applying meta-regression methods to the published CE literature with the
goal of producing intervention-location-time specific ICERs and their uncertainty
intervals.
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Methods: Advances in meta-regression tools

ARTICLES

Sasha Aravkin, Peng Zheng and others have
developed more flexible meta-regression tools
including:

e crosswalk estimation methods

* non-linear splines on key covariates such as
GDP per capita

The tool MR-BRT now used for relative risk
function estimation in the GBD.

https://doi.org/10.1038/541591-022-01973-2

OPEN

nature.,
medicine

W) Chack for updates

The Burden of Proof studies: assessing the

evidence of risk

Peng Zheng'?, Ashkan Afshin'2, Stan Biryukov', Catherine Bisignano', Michael Brauer ©'23,

Dana Bryazka', Katrin Burkart'?, Kelly M. Cercy’, Leslie Cornaby’, Xiaochen Dai®'?,

M. Ashworth Dirac'?, Kara Estep', Kairsten A. Fay', Rachel Feldman', Alize J. Ferrari?*%,
Emmanuela Gakidou'?, Gabriela Fernanda Gil', Max Griswold', Simon |. Hay ©'?, Jiawei He',
Caleb M. S. Irvine', Nicholas J. Kassebaum ©'2¢, Kate E. LeGrand ', Haley Lescinsky’,

Stephen S. Lim'?, Justin Lo>", Erin C. Mullany’, Kanyin Liane Ong’, Puja C. Rao’, Christian Razo ™",
Marissa B. Reitsma', Gregory A. Roth'?’, Damian F. Santomauro'>*%, Reed J. D. Sorensen’,

Vinay Srinivasan', Jeffrey D. Stanaway "2, Stein Emil Vollset'?, Theo Vos'?, Nelson Wang®,
Catherine A. Welgan©', Sarah S. Wozniak', Aleksandr Y. Aravkin'2°° and

Christopher J. L. Murray (121052

Ex posure to risks throughout life results in a wide varlety of outcomes. Objectively judging the relative impact of these risks on

| and I} health is d: | to dual survival and societal prosperity. Existing mechanisms to quantify
and rank the magnitude of these mynad effects and the uncertainty in their estimation are largely subjective, leaving room
for P that can fuel acad y and add to when risk. We present a new suite

desioened ificall hodologi

of meta-analyses—termed the Burden of Proof studi to help evaluate these | issues
objectively and quantitatively. Through this data-driven approach that complements existing systems, |ncludmg GRADE and
Cochrane Reviews, we aim to aggregate evidence across multiple studies and enable a
pairs. We introduce the burden of proof risk function (BPRF), which eshmates the level of risk closest to the nuII hypothesls that

is i with avail data. Here we il the BPRF for the of four

pairs: smoking and lung cancer, systolic blood pressure and ischemic heart disease, bl ion and ischemic heart

dlsease, and unprocessed red meat consumption and ischemic heart disease. The h of evids for each rel hip is
d b, i and izing the BPRF, and then hansla!mg the summary to a simple star rating. The Burden of

and summarize evidence of risk across different risk-

Proof way to

outcome pairs, and IMorms risk analysis conducted as part of the Global Burden of Diseases, Injuries, and Risk Factors Study.

xposure to different risk factors plays an important role in the
kelihood of an individual developing or experiencing more
ere outcomes from certain diseases, such as high blood
pressure increasing the risk of heart disease or not having access
to a safe water source increasing the risk of diarrheal diseases’.
Understanding and quantifying the relationship between risk factor
exposure and the risk of a subsequent outcome is therefore essential
to set priorities for public policy, to guide public health practices, to
help clinicians advise their patients and to inform personal health
choices. Consequently, information on risk-outcome relationships
can be used in the formulation of many types of public policies,
including national rece dations on diet, occupational health
rules, regulations on behavior such as smoking in public places,
and guidance on appropriate levels of taxes and subsidies. As new

evidence is continuously being produced and published, the sys-
tematic and comparable assessment of risk functions is a dynamic
challenge. Up-to-date assessments of risk-outcome relationships
are essential to, and a core component of, the Global Burden of
Diseases, Injuries, and Risk Factors Study (GBD) comparative risk
assessment (CRA)', which aims to help decision-makers under-
stand the magnitude of different health problems.

Evidence on risk-outcome relationships comes from many types
of studies, including randomized controlled trials (RCTs), cohort
studies, case-control studies, cross-sectional analyses, ecologi-
cal studies and animal studies. Each study type has characteristic
strengths and weaknesses. For example, RCTs are the most robust
method for dealing with confounding but are often conducted with
strict inclusion and exclusion criteria, meaning that trial participants
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Tufts CEA
registries™

E—

v y

Check data quality Isolate intervention Map to GBD age,
and extract missing |—J| variation and €— sex, location, and
data subpopulations cause

1 1

Apply inclusion
criteria

Estimate priors for Select additional Fit mixed-effect model

covariates with covariates using with priors on covariates

sensitivity analyses generalised Lasso and random intercepts
approach

Estimate non-linear Select standard deviation
response curve for of Gaussian prior to
GDP per capita apply to parameters of

additional covariates




Improving CEA data for meta-regression estimates

« Update the data from Tufts CEA registries from 2020 to 2023
* Add published WHO-CHOICE results

« Add published estimates for surgical interventions by mapping them
to GBD results injuries by body part (N-codes) as opposed to cause
(E-codes)

« Extract data from published CEA with disease-specific outcomes such
as HIV infections averted and convert those outcomes to DALY's

« Collaborate with international agencies and other research groups to
obtain unpublished CEA results.
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