
Open-Source Value Project (OSVP)
Major Depressive Disorder Value 
Assessment Model
Advisory Group
Kick-off Meeting: Pre-Read Slide Deck

July 30, 2020

11:00 am – 12:00 pm EST 



2

Purpose of The Slide Deck

> The purpose of this slide deck is to provide relevant information that 
will help facilitate the discussion between IVI and advisors in the 
kick-off discussion and the subsequent engagement. It is intended 
as a reference manual for advisors to learn more about IVI, MDD, 
and economic modeling. 

> This slide deck includes the following information:
> Introduction to IVI
> Disease background for MDD
> Key considerations in model scoping 
> A brief introduction to different model structures



The Innovation and Value Initiative:
501(c)(3) nonprofit research organization 
committed to advancing the methods and 

improving the practice of value assessment in 
US healthcare.



Innovation & Value Initiative: Organizational History

> 2016-2018 IVI Project Created: IVI Project established and managed within PHE 
and staffed primarily with Health Economists. 

> 2018-2019 IVI Established as a Standalone Non-profit: executive team (non-PHE) 
took leadership and established 501(c)3 company. Launched membership and 
grant programs.  

> 2020-2021 IVI Organizational Sustainability & Research Agenda: focused on 
broadening the network of research partners and velocity of project execution.  
Expanding membership and grants and penetrating the market with our message.



IVI Purpose: Improving Value Assessment 

> Advancing novel methods for research 
in the field that are scientifically 
rigorous and credible

> Commitment to transparency and 
open-source models 

> Inclusion of patient factors of value 
at the core of value assessment

> Engaging all stakeholders to 
collaborate

> Designing solutions for differing 
decision contexts



> Building a democratic, open, 
collaborative platform for:
> Methods research 
> Exploring patient perspectives 

on value 
> Disease-focused model 

development 
> Facilitating localized decision 

making (for payers, clinicians, 
patients, and employers)

> Advancing methods and 
resources to accelerate value 
assessment 



IVI’s Disease-Specific Models
IVI develops models for specific diseases as a laboratory for developing next-
generation methods for value assessment

Examines outcomes and relative value of 
sequential drug therapies for patients with 
metastatic EGFR+ non-small cell lung 
cancer (NSCLC) 

IVI-RA model simulates the lifetime costs 
and benefits of different strategies for 
treating patients with moderate to severe 
rheumatoid arthritis
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Who’s Who at IVI

Jennifer Bright, MPA 
Executive Director

Erica Malik
Director of Membership

Lisa Malecha
Chief Financial Officer
Chief Operating Officer

Melanie Ridley
Director of Fundraising

Nicole Perelman
Director of Marketing and 

Communications

Mark Linthicum, MPP
Director of Scientific 

Communications

Richard Xie, PhD
HEOR Research Manager

Judy Thomas
Operations Manager



Advisory Group Roles and 
Responsibilities



The MDD Advisory Group
> IVI has established a multi-stakeholder Advisory Group to provide expert input 

and perspective throughout the life of the major depressive disorder value 
assessment model. The Advisory Group will:

> Review project goals, consider other expert contributors and affirm or share 
research insight.

> Give insight to refine the scope of an OSVP model on MDD.

> Offer feedback on project outlines, preliminary findings and final reports or 
products.

> Nominate technical and lived experience experts to participate in patient 
preference research, panels for review of model protocols.

> Offer feedback on public comment and dissemination initiatives.



Cadence of Advisory Group Meetings
• The group will meet approximately 8-12 times over the course of the 

project. 
• IVI will provide a brief pre-read either as a slide deck or 2-3 page 

document ahead of each meeting. 
• We will aim to keep our discussion as targeted and clear as possible 

(no whiteboarding!). 
• Our “door” is always open! Please feel free to send ideas, suggestions, 

and feedback at any point in the process. 



Disease Background – Major 
Depressive Disorder
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Major Depressive Disorder (MDD)
> Major depressive disorder (MDD) is a serious mental health condition characterized by a set of debilitating 

symptoms that will severely impact the day-to-day functions of individuals affected. 

> While symptoms could vary by patients, commonly experienced symptoms include: 
> Changes in sleep

> Changes in appetite
> Lack of concentration
> Loss of energy
> Lack of interest in activities
> Hopelessness or guilty thoughts

> Changes in movement (less activity or agitation)
> Physical aches and pains
> Suicidal thoughts

> For MDD-inflicted patients, symptoms typically last longer than two weeks.

Source: National Alliance on Mental Illness (NAMI) – Depression. URL - https://www.nami.org/About-Mental-Illness/Mental-Health-Conditions/Depression/Overview

https://www.nami.org/About-Mental-Illness/Mental-Health-Conditions/Depression/Overview
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Major Depressive Disorder (MDD)

> It was estimated that, in 2017, the prevalence of MDD was approximately 7.1% among adults in 
the United States, corresponding to approximately 17.3 million adults.

> Among the workforce, the prevalence was estimated to be 7.6%. 

> Due to its impacts on individual’s functioning and quality of life, MDD can have deleterious 
health and economic impacts for individuals, employers, and society as a whole. These impacts 
include:

> Higher healthcare costs 
> Decreased work participation and productivity

> The total economic burden is estimated to be $210.5 billion per year for the US. 
> It was estimated that depression among US workers leads to a $44 billion annual loss to employers.

Source: National Institute of Mental Health (NIMH). Major Depression 2017 [Available from: https://www.nimh.nih.gov/health/statistics/major-depression.shtml. 

Greenberg, P. E., Fournier, A.-A., Sisitsky, T., Pike, C. T., & Kessler, R. C. (2015). The economic burden of adults with major depressive disorder in the United States (2005 and 2010). The Journal of 
Clinical Psychiatry, 76(2), 155–162. https://doi.org/10.4088/JCP.14m09298 

Birnbaum, H. G., Kessler, R. C., Kelley, D., Ben-Hamadi, R., Joish, V.N., & Greenberg, P. E. (2010). Employer burden of mild, moderate, and severe major depressive disorder: Mental health services 
utilization and costs, and work performance. Depression and Anxiety, 27, 78–89. doi: 10.1002/da.20580
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Treatment Strategies for MDD
> Both pharmacologic and non-pharmacologic treatments are available for MDD. 

> Psychotherapy (e.g., cognitive behavioral therapy)
> Psychoeducation and support groups
> Antidepressant medications
> E.g., selective serotonin reuptake inhibitors (SSRIs) is the most commonly prescribed
> Brian stimulation therapies (e.g., electroconvulsive therapy)
> Complementary and alternative medicine (e.g., exercise)
> Experimental treatments (e.g., ketamine)

> For the adult patients diagnosed with depression, the APA Guidelines recommended either of or 
a combination of psychotherapy and antidepressants as the initial treatment. 

Sources: Clinical Practice Guidelines for Treatment of Depression (2019), American Psychological Association, URL - https://www.apa.org/depression-guideline

https://www.apa.org/depression-guideline
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Challenges with MDD Treatment

> While effective treatments exist, only 70% of patients with MDD receive treatment. 

> It was estimated that 25% to 50% of patients failed to respond to a first trial of antidepressant 
treatments, and that at least 67.1% of patients failed to achieve remission in the first stage 
treatment. 

> Treatment-resistant depression (TRD) occurs when a patient with unipolar depression fails to 
respond to at least one adequate antidepressant therapy; however it is worth noting that there is 
no consensus on the definition of TRD. 

> TRD is the costliest form of MDD and incurs significant costs to patients, family members, 
employers, and payers. 

Source: Mrazek DA, Hornberger JC, Altar CA, Degtiar I. A review of the clinical, economic, and societal burden of treatment-resistant depression: 1996–2013. Psychiatric services. 2014 Aug;65(8):977-
87 

Hasin DS, Sarvet AL, Meyers JL, Saha TD, Ruan WJ, Stohl M, Grant BF. (2018). Epidemiology of adult DSM-5 major depressive disorder and its specifiers in the United States. JAMA psychiatry, 75(4), 
336-346. 

Teresa B. Gibson, PhD; Yonghua Jing, PhD; Ginger Smith Carls, PhD; Edward Kim, MD, MBA; J. Erin Bagalman, MSW; Wayne N. Burton, MD; Quynh-Van Tran, PharmD; Andrei Pikalov, MD, PhD; and 
Ron Z. Goetzel, PhD. "Cost burden of treatment resistance in patients with depression." Am J Manag Care 16.5 (2010): 370-377.  



Value Assessment
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Value Assessment for MDD

> Novel treatment options (both pharmacological and non-pharmacological) have emerged in 
recent years.  

> Given the significant health and economic burden of MDD, it is important to assess the relative 
value of different treatment strategies to different stakeholders.

> For the OSVP-MDD model, IVI envisions the following two approaches in conducting value 
assessments for MDD

> Traditional economic modeling techniques, particularly cost-effectiveness analyses (CEA), will 
compare the incremental cost and benefits of the new treatments to a “standard of care”

> Multi-criteria decision analysis (MCDA), which will allow decision-makers to make a choice of 
alternatives based on a broader set of goals and evaluation criteria 

> Consistent with prior efforts, the OSVP-MDD development will attempt to incorporate and apply 
novel methods and value elements.

Source: Ceskova E, Silhan P. Novel treatment options in depression and psychosis. Neuropsychiatry Dis Treat. 2018;14:741-747. Published 2018 Mar 13. doi:10.2147/NDT.S157475
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Key Modeling Consideration

> During the first phase of the OSVP-MDD project, IVI will work with the Advisory Group to finalize the scope 
of the model. In this process, the following key elements will be considered: 

> Perspective
> Employer, managed care organization payer, society

> Treatment and comparator of interest 
> An antidepressant treatment, a combination of antidepressant and psychotherapy

> Time horizon
> E.g., Lifetime, 6 months

> Cycle length 
> E.g., 3 months, continuous time

> Model structure
> Data sources

> Clinical trials, real-world data and evidence, literature, assumptions 

Source: Sanders GD, Maciejewski ML, Basu A. Overview of Cost-effectiveness Analysis. JAMA. 2019;321(14):1400–1401. doi:10.1001/jama.2019.1265

Ramsey SD, Wilke RJ, Briggs AH, et al. Good research practices for cost-effectiveness analysis alongside clinical trials: the ISPOR RCT-CEA Task Force Report. Value Health. 2005; 8(5):521-533.
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Modeling Structure / Techniques

> According to a recent systematic literature review (Kolovos 2017), the most used modeling 
structure/techniques in the model-based economic evaluations for MDD included:

> Decision tree (51%)
> Cohort-based state-transition Markov model (37%)
> Individual-based state-transition Markov model (5%)
> Discrete event simulation (7%)

Source: Kolovos S, Bosmans JE, Riper H, Chevreul K, Coupé VMH, van Tulder MW. Model-Based Economic Evaluation of Treatments for Depression: A Systematic Literature Review. Pharmacoecon 
Open. 2017;1(3):149-165. doi:10.1007/s41669-017-0014-7



A Brief Introduction to Different Model 
Structure
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Decision Tree
A decision tree is a form of analytical model, in which 
distinct branches are used to represent a potential set of 
outcomes for a patient or patient cohort. 

A decision tree consists of a series of ‘nodes’ where 
branches meet: each node may take the form of a ‘choice’ 
(a decision about which alternative intervention to use) or 
a ‘probability’ (an event occurring or not occurring, 
governed by chance). Probabilities at any specific node 
must always add to 1. 

Costs and outcomes are assigned to each segment of 
each branch, including the end (‘leaf’) of each branch. 
Outcomes and costs for each branch are combined using 
branch possibilities and the tree is ‘rolled back’ to a 
decision node, at which the expected outcome and cost 
for each treatment alternative can be compared. 

Decision trees are frequently used to model interventions 
that have distinct outcomes that can be measured at a 
specific time point, as opposed to evaluations where the 
timing of the outcome is important.

It tends to model outcomes over a short horizon and 
focuses on the “average” patient.

Source: Armstrong EP, Skrepnek GH, Haim Erder M. Cost-utility comparison of escitalopram and sertraline in the treatment of major depressive disorder. Curr Med Res Opin. 2007;23(2):251–8. 
doi:10.1185/030079907x159498.

Decision Tree [online]. (2016). York; York Health Economics Consortium; 2016. https://yhec.co.uk/glossary/decision-tree/

Example of a decision-tree model (Armstrong 2007)
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State-Transition Markov Models
Markov models use disease states to represent all possible consequences of an intervention of interest. These are 
mutually exclusive and exhaustive and so each individual represented in the model can be in one and only one of 
these disease state at any given time. 

Time itself is considered as discrete time periods called ‘cycles’ (typically a certain number of weeks or months), 
and movements from one disease state to another (in the subsequent time period) are represented as ‘transition 
probabilities. Time spent in each disease state for a single model cycle (and transitions between states) is 
associated with a cost and a health outcome. 

Costs and health outcomes are aggregated for a modelled cohort of patients over successive cycles to provide a 
summary of the cohort experience, which can be compared with the aggregate experience of a similar cohort, for 
example one receiving a different (comparator) intervention for the same condition. 
This modeling approach can also be applied to model individual patients, 
in which case it becomes an individual-based state-transition model
(also commonly known as microsimulation).  
Markov models are limited in their limited ability to ‘remember’ what 
occurred in previous model cycles. For example, the probability of what 
occurs after disease progression may be related to the time to 
progression. Although to some extent health states can be defined 
ingeniously to address this complexity, other modelling approaches may 
be required for more complex diseases.

Source: Sobocki P, Ekman M, Agren H, Jonsson B, Rehnberg C. Model to assess the cost-effectiveness of new treatments for depression. Int J Technol Assess Health Care. 2006;22(4):469–77. 

doi:10.1017/ s0266462306051397.

Cohort Models [online]. (2016). York; York Health Economics Consortium; 2016. https://yhec.co.uk/glossary/cohort-models/

Markov Model [online]. (2016). York; York Health Economics Consortium; 2016. https://yhec.co.uk/glossary/markov-model/

Example of a state-transition model (Sobocki 2006)
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Discrete Event Simulation
Discrete event simulation (DES) is a computer-modelling technique used in 
economic evaluation of health interventions in which individual patient experience 
is simulated over time, and events occurring to the patient and the consequences 
of such events are tracked and summarised. 

Unlike cohort Markov models, in DES movements between patients’ health states 
are usually driven by events which may occur at varying times (rather than during 
cycles of fixed length), and time-to-event distributions are required for each event. 

Life courses of events and health states are constructed for a succession of 
individual modelled patients, which may then be aggregated over time to produce 
the summary experience of a patient cohort. Event likelihoods are driven by 
individual patient characteristics, which are recorded at baseline and may be 
updated as the patient experience (events, new health states) accumulates. 
Events and health states can be associated with resource use/cost and utilities. 

DES is likely to be useful for modelling complex conditions with many possible 
types of event and health state (e.g. complications of diabetes) or situations 
where the patient’s history may impact on future events. The building up of 
individual patient histories in DES gives this method some attraction especially to 
clinician reviewers. 

However the modelling can become more complex than more straightforward 
techniques (e.g. cohort Markov) and deriving time-to-event input values and 
distributions can be challenging.

Source: Cost-Effectiveness Analysis for Antidepressants and Cognitive Behavioral Therapy for Major Depression in Thailand. Prukkanone, Benjamas et al. Value in Health, Volume 15, Issue 1, 2012, S3 - S8

Discrete Event Simulation [online]. (2016). York; York Health Economics Consortium; 2016. https://yhec.co.uk/glossary/discrete-event-simulation/

Example of a discrete event simulation model (Prukkanone 2012)
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Modeling Approach in Prior IVI OSVP Models

> Since 2017, IVI has developed two disease-specific models through the Open-
Source Value Platform (OSVP) project. In these prior efforts, the modeling 
structure was designed based on the following principles:

> Thorough review of the clinical evidence and past modeling approaches

> Reflects and explores the parameter and structural uncertainty

> Ability to incorporate novel methods and value elements

> The OSVP-RA (rheumatoid arthritis) model uses a discrete-time patient 
simulation.

> The OSVP-NSCLC (non-small cell lung cancer) uses a continuous-time patient 
simulation.
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