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BACKGROUND

* In the context of a sharper focus on health equity, the question that comes to
mind as part of the discussion about the value of a new intervention is whether it
is likely to reduce or increase disparities in health outcomes.'-°

* A new intervention that is effective will attenuate or exacerbate inequality in
health outcomes in the target patient population of interest, if there is
heterogeneity between equity relevant subgroups in:

* (i) baseline event or outcome probabilities;
* (ii) relative treatment effects; or
o (iii) uptake®

« Opportunity costs need to be considered as well.

« Cancer is characterized by ongoing disparities in incidence rates, treatment, and

Table 1: Parameter values used in the simulation

PFS and OS curves with SOC for Shape (of Weibull distribution) 1 2
subgroup 1 PFS and OS
Scale (of Weibull distribution) OS 0.6 1
Multiplier OS scale to obtain PFS 1.1 15
scale
Prognostic effect of sub-population Hazard ratio from one subgroup to | 0.67 1.5
characteristics the next
Relative treatment effect of New vs. SOC | Hazard ratio 0.5 1
Effect modification of subgroup Ratio of hazard ratio New vs. SOC | 0.67 1.5
characteristics from one subgroup to the next
Utility Pre-progression 0.7 1
Post-progression 04 0.7
Drug cost (per year) SOC 500 500
New 500 20,000
Other medical cost Pre-progression 1,000 5,000
Post-progression 2,000 15,000
Other Opportunity cost threshold 100,000
In sensitivity analyses set at 50,000 and 150,000
Atkinson inequality aversion 11
parameter In sensitivity analyses set at 2 and 19
Kolm inequality aversion 0.15
parameter In sensitivity analyses set at 0.005 and 0.30

outcomes.”® More than 1300 compounds are currently in development as
cancer therapy.®

« Understanding when a new cancer therapy can have a meaningful impact on
inequality in outcomes is valuable information for HTA decision-makers and to
inform drug development decisions.

OBJECTIVE

To perform a simulation to investigate the
health equity impact (HEI) of a hypothetical
new cancer therapy as a function of
treatment and disease characteristics using
the distributional cost-effectiveness analysis
(DCEA) framework.10-12

METHODS

» The following scenario was represented: A comparison of a new therapy versus
standard of care (SOC) for the treatment of a specific cancer patient population
that consists of four subgroups according to race/ethnicity with the aim of
preventing disease progression and improving survival.

« Simulations were performed with a 3-state partitioned survival model (PSM)
based on progression free survival (PFS) and overall survival (OS) curves that
varied by treatment and subgroup of the target patient population.’3.14

* The expected net health benefit (NHB = quality adjusted life-years [QALY's] —

costs/opportunity cost threshold) was calculated for both treatments by subgroup
assuming equally distributed opportunity costs.

« The HEI from a change in inequality in the NHBs across subgroups with the new
therapy relative to SOC was expressed with Atkinson and Kolm inequality
metrics.’>17

« Figure 1 provides an overview of the concept of this study.

» Importance of factors related to outcomes under both treatments, health state
utility and cost values, the opportunity cost threshold, and degree of inequality
aversion for the estimated health equity impact of the new intervention were

evaluated in 5000 simulations. (See Table 1)

* The simulation study was “tumor type and treatment line agnostic" with
parameter values informed by multiple cancer conditions.

« All simulations were performed with R statistical software using the hesim

RESULTS

« The most important factors impacting HEI on a relative and absolute scale were
* the extent of between-subgroup heterogeneity in relative treatment
effects (i.e., the degree of effect-modification);

- differences in PFS and OS between subgroups with SOC (i.e., the
prognostic effect);

 the shape of the PFS and OS curves; and

* the difference in drug costs between the new therapy and SOC.

« Figure 2 shows the Atkinson-based HEI as a function of the degree of
prognostic effect and effect-modification.
* The relative inequality in health outcomes increased (i.e., negative HEI)
when the relative treatment effects with the new therapy were the worst
for the subgroups with the worst PFS and OS under SOC.

« Similarly, the relative inequality in health outcomes decreased (i.e.,
positive HEI) when the relative treatment effects with the new
intervention were the best for the subgroups with the worst PFS and OS
under SOC.

» The largest effect on relative HEI metrics was observed when the SOC
PFS and OS hazard rates and the new therapy hazard ratios differed at
least 10% between two subgroups.
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Figure 2: Health equity impact (Atkinson) of a new therapy as a function
of the degree of prognostic effect and effect-modification between
subgroups

» The impact of the combination of the degree of prognostic effect and effect-
modification on relative inequality in health outcomes increased when PFS and
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Figure 3: Health equity impact (Atkinson) as a function of the degree of
prognostic effect and effect-modification by shape of the survival curves
under SOC. Each of the 6 panels from left to right represents increased
values for the shape parameters of the PFS and OS curves with standard
of care corresponding to a shorter expected PFS and OS
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Figure 4: Health equity impact (Atkinson) as a function of the degree of
prognostic effect and effect-modification by increase in drug cost with
the new therapy. Each panel from left to right shows increasingly greater

drug costs

 Larger inequality aversion and lower opportunity cost thresholds magnified the
positive or negative HEI of the new therapy and the impact of the above-

mentioned factors.

* The patterns observed regarding Atkinson-based HEI in relation to the impactful
factors were also observed for the Kolm-based HEI evaluations, but with the

impact of the different factors less pronounced.

DISCUSSION

With the simulations we made the following simplifying assumptions to facilitate

interpretation:

A change in the distribution of health outcomes across subgroups with the new
therapy versus SOC was defined as HEI.

The subgroups of interest for the HEIl were homogenous groups where each
individual experiences the same prognostic effect and relative treatment effect.

Differences in the prognostic effect or relative treatment effect from one
subgroup to the next were assumed to be constant on a ratio scale with the
smallest impact in subgroup 1 and the largest impact in subgroup 4.

The prognostic effect and effect-modifier only impacted the scale parameter of
the PFS and OS curves thereby defining that the PFS and OS curves by
subgroup run parallel and do not cross.

package.’® OS with SOC was larger (Figure 3), and when the new therapy was more
expensive (Figure 4).  Equally shared health opportunity costs across the subgroups.
« Differential uptake of the new therapy across subgroups was not incorporated.
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the new intervention and PFS/OS hazard rates with SOC varied at least 10% between two subgroups.

Figure 1: Parameters that were varied in the simulation of the health
equity impact of a new cancer therapy

* The impact of these two factors was amplified when a cancer had longer PFS and OS, the difference in

treatment costs increased, inequality aversion was larger, or the opportunity cost threshold was lower.
REFERENCES

1. Jonsson B. Bringing in health technology assessment and cost-effectiveness considerations at an early stage of drug development. Molecular oncology. May 2015;9(5):1025-33; 2.Kristensen FB, Husereau D, Huic M, et al. Identifying the Need for Good Practices in Health Technology Assessment: Summary of the ISPOR HTA Council Working Group Report on Good Practices in HTA. Value Health. Jan 2019;22(1):13-20.; 3. Andraska EA, Alabi
O, Dorsey C, et al. Health care disparities during the COVID-19 pandemic. Seminars in vascular surgery. Sep 2021;34(3):82-88; 4.Tan TQ, Kullar R, Swartz TH, Mathew TA, Piggott DA, Berthaud V. Location Matters: Geographic Disparities and Impact of Coronavirus Disease 2019. J Infect Dis. Nov 13 2020;222(12):1951-1954; 5. Tai DBG, Shah A, Doubeni CA, Sia |G, Wieland ML. The Disproportionate Impact of COVID-19 on Racial and Ethnic
Minorities in the United States. Clinical infectious diseases : an official publication of the Infectious Diseases Society of America. Feb 16 2021;72(4):703-706; 6. Jansen JP, Trikalinos TA, Phillips KA. Assessments of the Value of New Interventions Should Include Health Equity Impact. PharmacoEconomics. 2022/05/01 2022;40(5):489-495; 7. Zavala VA, Bracci PM, Carethers JM, et al. Cancer health disparities in racial/ethnic minorities in the United
States. Br J Cancer. Jan 2021;124(2):315-332; 8. Minas TZ, Kiely M, Ajao A, Ambs S. An overview of cancer health disparities: new approaches and insights and why they matter. Carcinogenesis. Feb 11 2021;42(1):2-13; 9. Research P, America Mo. Medicines in development for cancer 2020 report. 2020; 10. Asaria M, Griffin S, Cookson R. Distributional Cost-Effectiveness Analysis: A Tutorial. Med Decis Making. Jan 2016;36(1):8-19; 11. Cookson
R, Mirelman AJ, Griffin S, et al. Using Cost-Effectiveness Analysis to Address Health Equity Concerns. Value Health. Feb 2017;20(2):206-212; 12. Cookson R, Griffin S, Norheim OF, Culyer AJ. Distributional Cost-Effectiveness AnalysisQuantifying Health Equity Impacts and Trade-Offs: Quantifying Health Equity Impacts and Trade-Offs. Oxford University Press; 2020; 13. Woods BS, Sideris E, Palmer SJ, Latimer N, Soares MFO. NICE DSU
technical support document 19. partitioned survival analysis for decision modelling in health care: a critical review. NICE Decision Support Unit; 2017; 14. Woods BS, Sideris E, Palmer S, Latimer N, Soares M. Partitioned Survival and State Transition Models for Healthcare Decision Making in Oncology: Where Are We Now? Value Health. Dec 2020;23(12):1613-1621; 15. Atkinson A. On the measurement of inequality. Journal of Economic Theory.
1970;2(3):244-263;16. Love-Koh J, Cookson R, Gutacker N, Patton T, Griffin S. Aggregate distributional cost-effectiveness analysis of health technologies. Value in Health. 2019;22(5):518-526; 17. Kolm S-C. Unequal inequalities. |. Journal of Economic Theory. 1976;12(3):416-442; 18. Incerti DJ, Jansen JP. hesim: Health Economic Simulation Modeling and Decision Analysis. 2021. Accessed 2022/1/21. https://arxiv.org/abs/2102.09437

Presented at ISPOR Europe 2022, 6-9 November 2022, Vienna, Austria and Virtual




