
MDD Advisory Group Meeting
January 11, 2021

2:00 pm – 3:30 pm ET



Agenda and Meeting Objectives

Meeting Objectives:  

> Review initial MDD economic model scoping and driving model questions

> Share timeline and requests for feedback over next three months

> Welcome and Advisory Group Business

> Model Objectives 

> Timeline for the Next Three Months

> MDD Model Development Update



Roles for the MDD Advisory Group: Draft Protocol Phase

> No formal Advisory Group Meeting in February. IVI may approach individuals or 
certain stakeholder groups with specific questions.

> Draft Model Protocol

> MDD Advisory Group will receive the draft protocol ahead of public 
comment period. Task: AG to review and offer recommendations or 
questions to improve the approach.

> Following revisions, IVI will have a public comment period along with a 
public webinar explaining the draft protocol. Task: AG members may offer 
additional comments and encourage colleagues; partner organizations to 
to review.

> All comments shared with the Advisory Group and published to website



What we need from you today:

> “Gut check” that the approach and considerations that Pharmerit is using in the 
development of the economic model make sense

> Look for areas that need more review

> Offer questions that you would like the model to answer
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Model Objectives (Key Questions)

Quick Recap - Summarized from past AG discussions:

> What is the comparative cost-effectiveness (CE) of available pharmaceutical (Rx) and non-Rx therapies for treatment 
(Tx)-naive patients with MDD?

> What is comparative CE of Rx vs non-Rx therapies for patients failing more than 2 lines of therapy?

> What is comparative CE of newer vs. older therapies for patients failing more than 2 lines of therapy?

> What is the value of being treated early vs. delayed treatments? 

> How do optimal treatments (treatment sequences) vary by care setting (primary care vs. specialty)? 

> Does the optimal treatments (treatment sequences) vary by patient characteristics (e.g., age, gender, race/ethnicity, 
SES, comorbidity)? 

> Can we use the model to evaluate treatment options (sequences) for Medicaid-insured patients? 

> Can we evaluate digital therapies? 

> Can the model capture the granularity of the productivity and generate the full costs? 

> How does the model incorporate or reflect patient-important value elements? 



How AG Input Has Informed Model Scoping

> Identifying the target populations (that insurance/access/treatment options and 
constraints are essential to consider)

> Selection of interventions (modalities, classes, and combinations)

> Focus on patient costs and burden (leveraging insight from PAVE interviews 
when possible)

> Interest in placeholders for novel comparisons (specialist vs primary care, 
telehealth vs in-person) 



MDD Model Scoping Recommendations

January 11, 2021



“Essentially all models are wrong, but some models are useful.”
- George Box, 1976 J Am Stat Assn

What is a model?

• A simplified representation of the disease and 
treatment over a specified time horizon 

• Models are used to enhance our understanding 
of systems and make predictions about their 
behavior

• Health economic models combine effectiveness 
data with local standards of practice, 
epidemiology, and cost

• Models are not precise replications of patient 
experience
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Models do not represent the experience of individuals. Like the 
common linear regression model, they characterize the experience 
of the group, but do not predict any specific individual.



Research Question: To understand the relative costs and benefits of 
different MDD treatment options in different patient populations

What are the 5-year* costs and 
benefits of alternate treatment 
sequences* compared to each other for 
US adults* with treatment-naïve major 
depressive disorder from a societal 
perspective*?

1 Populations

7 Outcomes

2 Comparator

4 Effectiveness Measures

5 Time Horizon

6 Perspective/Costs

3 Intervention

*Planned user-modifiable model options



Our current objective is to consider the following questions to design 
the model

• How do MDD patients enter and move through health states (i.e., disease states)?

– What is the “best” way to describe these states? (More on this later…)

– What resources are consumed in each state?

• How does treatment impact the movement though states and resources consumed?

• What specific outcomes are relevant to measure and report?

– Does treatment directly affect these outcomes or are effects indirect by preventing negative health 
states?

• A model only needs to consider the processes impacted by the intervention

– Economic analyses are incremental, and thus only the differences affect the output

– Modeling unaffected processes will not change results

• Bottom Line: Construct a user-friendly, robust and transparent model design that accurately 
illustrates the disease processes and care pathway



The model can provide a common measure to evaluate the relative 
costs and benefits of treatment alternatives

Costs
Stratified by type (productivity, 
drug, medical, transportation, 

caregiver, etc.)

Clinical Outcome
E.g., total life years, total 
quality-adjusted life years, 
years spent in symptomatic 

state

Tx alternative 1

Tx alternative 2

Tx alternative 3

Tx alternative 4

In this example Tx 1 provides the most “clinical 
outcomes” for the least cost.

Similar to clinical trials, this 
evaluation will estimate the 
average outcome for a treatment 
pathway, useful for decision-
making. 



Model development steps

Identify health 
states

Identify allowable 
transitions

1

3

Assign costs, 
utilities, and events 

to health states
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Target Populations 

• Treatment-naïve adults 18-65 with MDD
• Treatment-naïve adults 65+ with MDD
• Treatment-naïve adults 18-65 with MDD and public insurance

• Treatment-naïve adults 18-65 with MDD and either diabetes or cardiovascular disease
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1

How did we get here?
• Literature: adults 18-75, adults 18+

• Advisory Group input: interest in general MDD population but also in different outcomes and/or costs for 
those who are older or covered by Medicaid



Social 
Worker Psychiatrist

Comparator/Interventions: Treatments available to patients will be 
modeled as classes, informed by most recent APA guidelines 
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No Rx TCA SSRI MAOI Other Combination 
of these

Psychologist Psychiatrist

Drug options

Psychotherapy

with or without

with or without

rTMS ECT VNSSomatic therapies

Some treatment options will be 
available for some patient 
populations and not others

The distribution of drug treatments 
may differ by setting (provider, in-
person vs telehealth)

Treatment options will differ for 
patients that have failed two lines 
of therapies. 

Somatic therapies will be available only for difficult to treat population

Initial model will not explicitly include physical activity, meditation, or other alternative and complementary 
therapies due to lack of high-quality data

The user will define his/her own scenario(s) by choosing treatments to evaluate for each line of treatment.
(Tentatively, the model will allow the flexibility to evaluate up to 4 lines of treatments.)
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Effectiveness as Reflected in Health States

• Complete response (if sustained, remission/recovery)
• Partial response (if occurs after remission, relapse/recurrence) 
• No response (if occurs after remission, relapse/recurrence) 
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How did we get here?
• Literature: while definitions and thresholds based on instruments like the HAM-D or MADRS vary, essentially 

these are the response options

• Advisory Group/PAVE input: Will assign utilities based on literature and leverage insight gathered by PAVE



Time Horizon: Duration of Patient Observation/Follow-up

Variable, with user able to select based on research question
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How did we get here?
• Literature: Economic models have generally modeled 5 years or less

• Advisory Group input: Will likely provide expert opinion on modeling out time periods for which data are 
scarce



Perspective

• Our goal is to compile the necessary 
information to design the model to 
incorporate all perspectives 

• Advisory Group emphasized including patient 
costs

• The model output will be stratified into 
different perspectives at the appropriate time

– Societal: All direct and productivity costs 
regardless of the payer/beneficiary

– Payer: Costs that are the responsibility of the 
payer

– Patient: Costs that are borne by the patient for 
medical (e.g., co-pays) and nonmedical 
(parking)

– Provider: Costs borne by healthcare providers 
that may or may not be reimbursed
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Our current objective is to define the entire elephant. From which 
perspective the elephant will be viewed is a later task.

6



Costs Assigned to Health States

• Medical (inpatient and outpatient and treatment, including paid by insurer and patient)
• Nonmedical (transportation, caregiving, childcare)
• Lost productivity
• Mortality
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How did we get here?
• Literature: Wide variety of medical and non-medical costs included, but often built bottom-up estimates 

rather than real world data

• Advisory Group input: Essential to consider novel inputs, such as caregiving, that are typically overlooked in 
MDD models



Outcomes: Model Output

• Cost per quality-adjusted life year (QALY) and life-year gained (LYG) are common measures
• Other measures will be reported as necessary to facilitate understanding of the model

– Total costs

– Total life years
– Cost per depression-free month, etc.
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How did we get here?
• Literature: $/QALY, $/DALY, $/LYG, $/depression-free day, $/remission gained, $/additional remitter

• Advisory Group input: Room for additional discussion re cost per clinical outcomes



Looking Forward, we have NOT talked about…

• Treatment efficacy 

– This is the most important part of the model and governs how and in which health states patients are 
most likely to go

• Adherence 

– A property of treatment that would reduce efficacy (depending on available data)

• Treatment access 

– Although in real life, some treatments may not be available to some patient populations, this model 
will not restrict treatments based on access 

– The benefit of economic modeling is that we estimate the benefits of specific treatments in specific 
populations, even if current access is not available
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Discussion
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• Questions?

• Feedback?



Identify and Describe Health States

25



After treatment initiation, 4 results are assumed to be possible 
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Untreated

Partial 
Response

No 
Response

Discontinue

Complete 
Response

All patients start untreated

No treatment can be evaluated in the 
model for comparison with treatment 
sequences

Initiate 
treatment



Health states are discrete representations of the spectrum of disease 
severity
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Health state

The definitions of each 
health state must be 
relevant to multiple aspects 
of the model

Must have meaningful and distinct 
CLINICAL definitions

Must be able to assign 
meaningful COSTS

Must be able to assign 
UTILITY VALUES



Health States: Definitions and Rationale

• Health states represent where patients fit as they travel through the treatment pathway

• These are averages/generalizations; they do not represent any individual patient experience

• They are independent of specific treatments

– A patient with any treatment can be in any of the health states 

– The likelihood of being in each state and transitioning from one state to another and treatment costs 
while in the state may be based on the treatment received

• The attributes for the health states described here represent the most important features of 
MDD

– Important = high humanistic burden OR high cost burden

– Infrequent, low-cost, or unquantifiable aspects should not be included into a model

• Health states ≠ events

– E.g., suicide attempt can occur in any state, the cost of which would be applied separately
28



Definition: Complete Response/Remission
Commonly used definitions/metric in the published literature:

§ Remission

• HAM-D score of ≤7 (Annemans et al 2014,  Koeser et al 2015, Young et al 2017, Mencacci et al 2013)

• HAM-D scores <8 (Young et al 2017)

• MADRS score of ≤12 (Nordstrom et al 2010, Annemans et al 2014, Khoo et al 2015) 

• MADRS score of ≤10 (Young et al 2017, Sussman et al 2017)

§ Response 

• ≥50% reduction in MADRS score from baseline (Khoo et al 2015, Sussman et al 2016, Young et al 2017)

• ≥50% reduction in HAM-D score from baseline (Taneja et al 2012, Khoo et al 2015, Young et al 2017, Ross et al 2017)

Health utility measure:

• EQ-5D (Annemans et al. 2014, Koeser et al. 2015, Young et al. 2017, Khoo et al. 2015, Ross et al. 2019, Voight et al 2017)

HAM-D: Hamilton Depression Rating Scale; MADRS: Montgomery-Asberg Depression Rating Scale

Final determination of the 
definition of health states 
will be made based on the 
clinical data available to 
parameterize the model



Cost components: Complete Response/Remission/Recovery
§ Medical

• Pharmacotherapy and/or psychotherapy

• Treatment for adverse events occurring with ongoing treatment

• Visits with primary/specialist care provider

• Note: Present as paid by insurer, paid by patient, total

§ Nonmedical
• Transportation

• Value of informal care/caregiving support

§ Productivity (income and workforce participation will differ by populations/subgroups)
• Lower workforce participation

• Missed work/time for treatments

• Presenteeism

Observations from the literature 

• Medical: office and outpatient hospital visits, ED, hospitalizations, pharmacy (Gang et al 2020)

• Nonmedical: informal caregiving, workplace presenteeism (Deuvel et al 2020); workplace as injury/illness, discretionary 
time off, disability (Greenberg et al., 2015)

Cost of treatments include factors such 
as care setting (primary care vs 
psychiatrist), payer (insurer vs out of 
pocket), etc.



How does this all come together?

The user will define one or more treatment scenarios to analyze by selecting various options

Model output for each scenario will be compared as in slide ## to determine the relative costs and 
benefits of each (all scenarios will be compared to the no treatment scenario)
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Target population
1

Treatment setting
2

Cost perspective
4

Treatment sequence
3



How Advisory Group Input Informed Model Scoping Recommendations

• Identifying the target populations (that insurance/access/treatment options and constraints are 
essential to consider)

• Selection of interventions (modalities, classes, and combinations)

• Focus on patient costs and burden (leveraging insight from PAVE interviews when possible)

• Interest in placeholders for novel comparisons (specialist vs primary care, telehealth vs in-
person) 
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We have NOT talked about…

• Treatment efficacy 

– This is the most important part of the model and governs how and in which health states patients are 
most likely to go

• Adherence 

– A property of treatment that would reduce efficacy (depending on available data)

• Treatment access 

– Although in real life, some treatments may not be available to some patient populations, this model 
will not restrict treatments based on access 

– The benefit of economic modeling is that we estimate the benefits of specific treatments in specific 
populations, even if current access is not available

34



Next Steps
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Next Steps

• Gather feedback from advisory groups

• Revise aspects of this scoping document, if necessary

• IVI final sign off on model structure

• Targeted literature review to identify model parameters

• Literature review and meta-analysis for clinical efficacy inputs
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Additional Health States
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Partial Response
Commonly used definitions/metric in the published literature:

• HAM-D score of 7-15 (Koeser et al 2015)

• HAM-D score 8-19 (Nguyen et al 2015)

Health utility measure:

• EQ-5D (Annemans et al 2014, Koeser et al 2015, Young et al 2017, Khoo et al 2015, Ross et al 2019, Voight et al 2017)

Burden (social/emotional):

• Change in sleep (insomnia/hypersomnia) (Nordstrom et al 2012, Maniadakis et al 2013, Young et al 2017)

• Somnolence (Taneja et al 2012, Nordstrom et al 2012, Maniadakis et al 2013, Sussman et al 2016, Young et al 2017)

• Fatigue or loss of energy (Taneja et al 2012, Nordstrom et al 2012, Sussman et al 2016)

• Significant weight change (Taneja et al 2012, Sussman et al 2016, Young et al 2017)

• Suicidality (Mencacci et al 2013, Annemans et al 2014, Hornberger et al 2015)

HAM-D: Hamilton Depression Rating Scale; MADRS: Montgomery-Asberg Depression Rating Scale

These burdens will be targeted 
to identify any data that may 
contribute to the utilities or cost 
of this health state



Partial Response
Continuing costs:
§ Medical

• Pharmacotherapy and/or psychotherapy and/or somatic therapies, allowing for multiple treatments

• Treatment for adverse events occurring with ongoing treatment

• Visits with primary/specialist care provider

§ Nonmedical
• Transportation

• Value of informal care/caregiving support

§ Productivity (income and workforce participation will differ by populations/subgroups)
• Lower workforce participation

• Missed work/time for treatments

• Presenteeism

Observations from the literature 
• Medical: office and outpatient hospital visits, ED, hospitalizations, pharmacy (Gang et al 2020)

• Nonmedical: informal caregiving, workplace presenteeism (Deuvel et al 2020); workplace as injury/illness, discretionary 
time off, disability (Greenberg et al., 2015)



No Response / Relapse
Commonly used definitions/metric in the published literature:

• HAM-D score of >19 (Nyugen et al 2015)

• HAM-D ≥15 (Koeser et al 2015) 

• <50% resolution is depressive symptoms measured by one of several commonly-used rating scales         
(Voigt et al 2017, Ross et al 2018)

Health utility measure:

§ EQ-5D (Annemans et al 2014, Koeser et al 2015, Young et al 2017, Khoo et al 2015, Ross et al 2019,Voight et al 2017)

Burden (social/emotional):

• Change in sleep (insomnia/hypersomnia) (Nordstrom et al 2012, Maniadakis et al 2013, Young et al 2017)

• Somnolence (Taneja et al 2012, Nordstrom et al 2012, Maniadakis et al 2013, Sussman et al 2016, Young et al 2017)

• Fatigue or loss of energy (Taneja et al 2012, Nordstrom et al 2012, Sussman et al 2016)

• Significant weight change (Taneja et al 2012, Sussman et al 2016, Young et al 2017)

• Suicidality (Mencacci et al 2013, Annemans et al 2014, Hornberger et al 2015)

HAM-D: Hamilton Depression Rating Scale; MADRS: Montgomery-Asberg Depression Rating Scale

The collection of burdens is the 
same as the partial response 
health state, but the magnitude 
of burden is likely to be larger.



No Response
§ Medical

• Pharmacotherapy and/or psychotherapy and/or somatic therapies, allowing for multiple treatments

• Treatment for adverse events

• Visits with primary/specialist care provider

• Inpatient/emergency care

• Nonmedical
• Transportation to/from MDD care

• Value of informal care/caregiving support

• Productivity (income and workforce participation will differ by populations/subgroups)
• Lower workforce participation

• Missed work/time for treatments

• Presenteeism

Observations from the literature 
• Medical: office and outpatient hospital visits, ED, hospitalizations, pharmacy (Gang et al 2020)
• Nonmedical: informal caregiving, workplace presenteeism (Deuvel et al 2020); workplace as injury/illness, discretionary 

time off, disability (Greenberg et al., 2015)

Cost components for complete, partial, 
and no response are identical. The 
magnitude of the costs will differ.



Untreated
Definitions/metric in the published literature:

• HAM-D score of ≥14 (Koeser et al 2015)

• BDI score of ≥17 (Koeser et al 2015)

Health utility measure:

Burden (social/emotional):

• Change in sleep (insomnia/hypersomnia)

• Fatigue or loss of energy 

• Significant weight change 

• Suicidality

HAM-D: Hamilton Depression Rating Scale; BDI: Beck Depression Inventory 

Untreated health state is 
assumed to be same as no 
response/relapse. Drug and 
treatment costs will differ, as no 
treatment is received.



Untreated
• Medical

• Inpatient/emergency care associated with acute events

• Nonmedical
• Value of informal care/caregiving support

• Productivity (takes into account population/expected income)
• Lower workforce participation

• Missed work/time for treatments

• Presenteeism

Observation from the literature 

• Medical: office and outpatient hospital visits, ED, hospitalizations, pharmacy (Gang et al 2020)

• Nonmedical: informal caregiving, workplace presenteeism (Deuvel et al 2020); workplace as injury/illness, 

discretionary time off, disability (Greenberg et al., 2015)

Identical costs to No Response state 
excluding costs associated with 
treatment and MDD care



Death
• Death after suicide (Mencacci et al 2013, Annemans et al 2014, Hornberger et al 2015) 

• Death due to excess mortality resulting from active MDD, i.e., increased mortality associated 
with MDD beyond background but not suicide-related



Death
• Value of lost productivity due to premature death



Transitions Through Health States
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After initial evaluation, similar treatment results are modeled
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Untreated

Partial 
Response

No 
Response

Discontinue

Complete 
Response Remission

Partial 
Response

No 
Response

Discontinue
Second line treatment 
would be different 
class/modality



After initial evaluation, similar treatment results are modeled
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Untreated

Partial 
Response

No 
Response

Discontinue

Complete 
Response

Partial 
Response

No 
Response

Discontinue

Complete 
Response



After initial evaluation, similar treatment results are modeled
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Untreated

Partial 
Response

No 
Response

Discontinue

Complete 
Response

All patients start untreated

Discontinue

New 
treatment



After initial evaluation, similar treatment results are modeled
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Untreated

Partial 
Response

No 
Response

Discontinue

Complete 
Response

All patients start untreated

Discontinue

New 
treatment



In 2nd-line treatment the same 4 results are assumed
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Partial 
Response

No 
Response

Discontinue

Complete 
Response

Initiation of the new treatment has same 4 
possibilities as initial treatment.

New 
treatment



Difficult to treat status can be acquired during the model or a target 
population initiating a new treatment
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Untreated No 
Response

Difficult to 
treat 
patients

New 
treatment

No 
Response

New 
treatment

Untreated

Partial 
Response

No 
Response

Discontinue

Complete 
Response

- OR -

Difficult to 
treat 
patients

2nd line treatment options in difficult to 
treat patients will be limited


