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Janus Kinase Inhibitors for Rheumatoid Arthritis — Modeling Analysis Plan



1. Approach

This analysis plan details our modeling approach and outcomes to be assessed for the economic
evaluation of Janus kinase (JAK) inhibitors for highly active rheumatoid arthritis (RA). This economic
evaluation serves as an update to the 2017 ICER RA review, but with a focus on JAK inhibitors. We
chose to evaluate only the JAK inhibitors, and not drugs from other classes in this update, because
of their increasing preference and use among clinicians in real-world practice, as informed by

discussions with stakeholders. Refer to the Research Protocol for details on the systematic review

of the clinical evidence on this topic.

The primary aim of this analysis will be to estimate the cost-effectiveness of JAK inhibitors for highly
active RA patients using a decision analytic model. The model will compare three JAK inhibitors,
upadacitinib (investigational drug under FDA review, AbbVie), baricitinib (Olumiant®, Eli Lilly and
Company), and tofacitinib (Xeljanz®, Pfizer) to each other, as well as to conventional disease
modifying antirheumatic drugs (cDMARD) and to adalimumab (Humira®, AbbVie). The base-case
analysis will take a health care sector perspective (i.e., focus on direct medical care costs only), and
a lifetime time horizon. Productivity losses will be considered in a scenario analysis. The model will
be developed in heRo3, with some components of the model (e.g., survival distributions) being
developed in RStudio.
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2. Methods

2.1 Overview and Model Structure

We will develop a de novo decision analytic model for this evaluation, informed by key clinical trials
and prior relevant economic models. The model will be based on the economic evaluation
conducted for ICER’s 2017 RA review, but with several changes made to accommodate

recommendations that reflect current clinical practice in RA. The base-case analysis will take a
health care sector perspective and thus focus on direct medical care costs only. Costs and
outcomes will be discounted at 3% per year.

The primary model will focus on an intention-to-treat and treat-to-target analysis, with a
hypothetical cohort of patients with severely active RA for whom prior treatment with cDMARDs
has failed. Upon model entry, the hypothetical patient cohort will be initiated on a treatment, and
treatment response will be assessed at three months. In the base-case analysis, a targeted immune
modulator (TIM) will be added to a cDMARD, such as methotrexate. Pending data availability, we
will model monotherapy with TIMs in a scenario analysis. Treatment switching will be based on
disease activity as measured by disease activity score in 28 joints (DAS28) (Table 1), with those in
remission and with low disease activity remaining on the same treatment as for the first three
months, while those with moderate/high disease activity switch to subsequent line of therapy at
the end of the three-month cycle.

Table 1. Disease Activity Based on DAS28 Categories

Low disease activity (LDA)
Moderate disease activity (MDA)
High disease activity (HDA)

DAS28: disease activity score in 28 joints

Source: Canhdo et al., 2018’

In a real-world clinical setting, it is not uncommon for patients to cycle through multiple therapies
before finding a treatment option that they best respond to and tolerate. However, there is a lack
of guidelines or published real-world evidence to standardize treatment sequencing for RA patients.
In addition, the purpose of this analysis is to compare the selected treatments to each other, not to
determine the cost-effectiveness of various treatment sequences. Thus, treatment switching will
be to a second line that is an average of all TIMs across the different classes. After the first three
months on treatment line one, those with MDA/HDA will switch to this second-line average of all
TIMs, while those in remission/LDA will switch to this second line average of all TIMs over time for
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reasons such as loss of efficacy, adverse events, patient and clinician preferences, and access
restrictions. While this approach to modeling RA treatments does not reflect real-world practice,
given that all treatment arms have a standardized treatment sequence beyond first line, it helps to
compare the cost-effectiveness of the studied drugs rather than of different treatment sequences.

Figure 1. RA Treatment Sequence

Interventions

Upadacitinib

Baricitinib
Tofacitinib Average of all TIMs

Comparators
JAK Inhibitors*

cDMARDs >

Adalimumab

cDMARD: conventional disease modifying antirheumatic drug, JAK: Janus kinase, TIM: targeted immune modulator
*JAK inhibitors will be compared to each other.

After initiating treatment with a TIM, the model will relate the DAS28-based response to the Health
Assessment Questionnaire for RA Disability Index (HAQ) after three months of therapy. We found
one other published model that related the DAS28 to HAQ score, but at six months of therapy,
through a simulation model.2 Other previously published models, including the previous ICER RA
model, mapped the American College of Rheumatology (ACR) response or the European League
Against Rheumatism (EULAR) to the HAQ after six months of therapy.3*> Our model will use a three-
month cycle length, because we heard from clinicians that this more closely aligns with the time
point that clinicians use in the recommended treat-to-target approach.® We found clinical trial data
on the proportions of patients with different categories of disease activity based on the DAS28 at
three months for all treatments included in line one but did not find a robust DAS28 to HAQ
mapping algorithm at three or six months. Hence, we propose using a mapping algorithm from
EULAR to HAQ (Table 2). The EULAR response is divided into three categories: “Good,” “Moderate,”
and “None,” and is based on the baseline DAS28 and the change in DAS28 from baseline at the time
point measured. Here, we assumed remission as defined by DAS28 as equivalent to “Good”
response, LDA as equivalent to “Moderate” response, and MDA and HDA as equivalent to “None”
on the EULAR scale. While the HAQ to EULAR response mapping indicates HAQ change at six
months, we assumed this to be the same at three months, which likely overestimates the benefit
and biases the results in favor of the TIMs.
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Table 2. Relationship Between EULAR and HAQ

HAQ: Health Assessment Questionnaire, EULAR: European League Against Rheumatism
HAQ change mapping to EULAR response categories was estimated from the British Society for Rheumatology
Biologics Register (BSRBR) and has been used in the other published economic evaluations.

The HAQ score will then be linked to utility, mortality, hospitalizations, and productivity. Simulated
utility scores and mortality will be used to calculate the quality-adjusted life years (QALYs) gained,
with hospitalizations costs and productivity loss costs contributing to the health care sector
perspective and societal perspective analyses, respectively (Figure 2). Long-term HAQ scores will be
simulated until treatment discontinuation or death, with different estimates for long-term HAQ
changes applied to those on TIMs and cDMARDs.

Patients remain in the model until they die. All patients can transition to death from all causes and
from RA-related mortality.
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Figure 2. Model Schematic

Utility

Function of age, disease
duration, baseline HAQ,
Continue Treatment gender, previous no. of
DMARDs and current HAQ
Initial HAQ Change

Calculated separately for each
level of disease activity for

Low Disease Activity TIMs and cDMARDs Mortality

Function of general
population mortality and
HAQ

Disease Activity by
DAS28

at three months HAQ Trajectory

Calculated separately for TIMs

Moderate/High
/Higl and cDMARDS

Disease Activity

Hospitalization

Function of probability of

e ieh hospitalization and HAQ

HAQ score rebounds to
baseline score upon treatment
switch

Productivity Loss

Discontinue Treatment Function of employment
status, absenteeism and
Initiate next treatment HAQ

in sequence

Duration of Response

Calculated using data from the CORRONA registry

cDMARD: conventional disease modifying antirheumatic drug, DAS28: disease activity score in 28 joints, HAQ:
Health Assessment Questionnaire, TIM: targeted immune modulator
Productivity losses will be measured in the modified societal perspective scenario analysis.
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2.2 Key Model Choices and Assumptions

Our model includes several assumptions stated below.

Table 3. Modeling Assumptions

Assumption Rationale

A treat-to-target approach is used, with treatment
switching dependent on disease activity as measured
by DAS28.

A three-month cycle length will be adopted, rather
than the commonly used six-month cycle length seen
in several previously published RA economic
models,>* including the model developed for the
2017 ICER RA review.

We will adopt the EULAR to HAQ mapping algorithm
for the different DAS28 disease activity categories,
assuming remission to reflect a “Good” EULAR
response, LDA to reflect “Moderate” EULAR
response, and MDA and HDA to reflect “None”
EULAR response.

No dose increase will be assumed for those in the
LDA category as measured by the DAS28 at three
months after initiation of a new TIM.

At three months after initiation of a new TIM, those
with MDA or HDA as measured by the DAS28 will be
assumed to switch treatment, with the second-line
treatment efficacy an average of all RA treatments.
Following line one therapy, patients switch to a
second and final line of therapy comprising an
average of all TIMs.

©Institute for Clinical and Economic Review, 2019

We use a treat-to-target approach to align with real-
world clinical practice, using DAS28 to assess the
likelihood of treatment switching.

The three-month cycle length more closely aligns with
the average length of time clinicians wait before
assessing the need for treatment switching using a
treat-to-target approach.® Additionally, we have
clinical trial data on the proportion of patients with
different levels of disease activity as defined by the
DAS28 at three months for all treatments included in
line one.

All trials report DAS28 categories by remission, LDA,
and an MDA/HDA combination, but we found no
robust published evidence mapping DAS28 to HAQ.

Clinical experts indicated that a dose increase for
those with LDA but not in remission is patient-specific
and not necessarily uniformly practiced for all drugs.
Clinical experts reported that they would most likely
initiate a treatment switch to a new TIM if patients
show MDA or HDA, irrespective of which disease
activity measure is used.

Although patients can switch through multiple lines of
therapy, there is a lack of guidelines or published real-
world evidence to standardize treatment sequencing
for RA patients. In addition, the purpose of this
analysis is to compare the selected treatments to each
other, not to determine the cost-effectiveness of
various treatment sequences. We assume that some
patients will try and fail multiple regimens before
achieving remission, but the proportions will be similar
in those who fail a JAK inhibitor and those who initially
fail another TIM. Thus, treatment switching, when
necessary, will be to a second line that is an average of
all TIMs.
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Upon treatment discontinuation, HAQ rebounds to
baseline HAQ; in a scenario analysis, the magnitude
of rebound will be varied to be not more than the
HAQ improvement in the first three months of
treatment.

We assumed the same discontinuation rate among
those with remission/LDA for all TIMs following the
initial three months of therapy.

We assumed the discontinuation rate for cDOMARDs
to be the same as TIMs.

The rate of serious infection is assumed to be the
same for all TIMs.

In the cDMARD arm, HAQ degradation over time will
be assumed at 0.0269 per year for the first 15 years
in the model, after which a constant rate of
15*0.0269 = 0.4035 will be applied.

In the TIM arm, a long-term HAQ improvement of -
0.001 annually will be assumed and will be standard
for all TIMs assessed.

Cost of treatment for those with MDA/HDA will be
assumed the full length of the cycle (three months).

We are unaware of any robust data on the magnitude
of HAQ rebound upon treatment discontinuation. We
hence assume a rebound to baseline HAQ and vary
this in a scenario analysis.

Prior evaluations attempting class-level economic
evaluations have cited errors of confounding in
observational studies reporting discontinuation rates.
Additionally, because these therapies have been
approved all not at once but over time, there is no
good comparison of discontinuation rates between
treatments.*®

Prior evaluations have highlighted that cDOMARDs have
safety profiles similar to TIMs and have hence
assumed the same discontinuation rates in both
categories of drugs.*®

Serious infection measured in the trials do not reflect
long-term data, with real-world evidence potentially
reflecting infection rates from a sequence rather than
a single TIM, and with differences in patient baseline
characteristics rendering them non-comparable
among TIMs. Due to such inaccurate representations
of serious infection caused by specific TIMs prior
models have used the same rate of serious infection,
an approach we believe is reasonable to follow.%*>
Findings from the National Databank on Rheumatic
Diseases show a degradation of HAQ over time among
patients not on TIMs.” We will alter this HAQ
progression using other data estimates from the NDB,
as done in a scenario in a prior published economic
evaluation.?®

Data from the NDB estimated a long-term
improvement in HAQ at -0.001 annually among
patients on TIMs.®

We found no data on specific time points within a
three-month observation period where patients would
lose response and will hence assume the cost of
treatment for the length of the cycle.

©Institute for Clinical and Economic Review, 2019

Page 8

Janus Kinase Inhibitors for Rheumatoid Arthritis — Modeling Analysis Plan



2.3 Populations

The primary population of focus for the economic evaluation will include adults in the US with
severely active RA with inadequate response to or intolerance to cOMARDs. The model will
simulate a hypothetical homogeneous cohort of patients, with baseline characteristics of patients
with highly active RA similar to US RA registries as summarized by Curtis and colleagues.'® Other
models, including the one in the 2017 ICER RA review, have adopted characteristics from this study
by Curtis et al. (Table 4).21° While the TIMs are indicated in populations with non-highly active

disease as well, we chose to model patients with only severely active RA to reflect the population
seen in the key clinical trials and in the study by Curtis et al.

Table 4. Baseline Population Characteristics

Mean Value ____ Sowee |

Age 55 years
Female (%) 79%
75 kg (female)
89 kg (male) Curtis et al., 2010
Baseline HAQ 1.5
Baseline DAS28 6

DAS28: disease activity score in 28 joints, HAQ: Health Assessment Questionnaire, kg: kilogram

2.4 Interventions

The list of interventions assessed will follow the scope set out for the clinical review, and was
developed with input from stakeholders on which drugs to include. The full list of interventions is
as follows:

e Upadacitinib ([investigational], AbbVie)
e Baricitinib (Olumiant®, Eli Lilly)
e Tofacitinib (Xeljanz®, Pfizer)

Comparators
Comparators include the following:

e JAK inhibitors (to each other)
e Methotrexate (cDMARD)
e Adalimumab (Humira®, AbbVie)
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In the base-case analysis, cDOMARDs will be added on to TIM therapy. In a scenario analysis, we will
evaluate the cost-effectiveness of monotherapy with TIMs, pending data availability.

2.5 Input Parameters

Clinical Inputs
Treatment Response

Inputs on the proportion of patients with different levels of disease activity will be derived from a
network meta-analysis (NMA) comprising the JAK inhibitors, cDOMARDs, and adalimumab. For the
subsequent line of therapy, an average of disease activity proportions based on the DAS28 for all
TIMs will be determined (Table 5).

Table 5. Treatment Response at Three Months using DAS28

Proportion of Patients Achieving Different Categories of Disease Activity

by DAS28 at Three Months
<2.6 (Remission) 2.6 to <3.2 (LDA) >3.2 (MDA and HDA)

JAK Inhibitors NMA NMA NMA
All TIMs TBD TBD TBD

DAS28: disease activity score in 28 joints, HDA: high disease activity, JAK: Janus kinase, LDA: low disease activity,

MDA: moderate disease activity, NMA: network meta-analysis, TBD: to be determined, TIM: targeted immune
modulator

Discontinuation

Among those treated with TIMs, the proportion of patients in MDA and HDA at three months after
initiation of therapy will switch to subsequent line of therapy. These proportions will be estimated
from an NMA. Patients in remission and with LDA at three months after treatment initiation will be
assumed to continue on initial therapy. We will include estimates of treatment discontinuation due
to other reasons such as loss of efficacy, serious adverse events including infections, and physician
and patient preferences, based on data from an observational study of RA patients in the CORRONA
registry.!! The study included a sample of over 6,000 RA adult patients treated between 2002 and
2011 receiving TIMs, predominantly TNF-inhibitors. We will digitize the reported Kaplan-Meier
(KM) curves and fit relevant parametric distributions to the curve based on Akaike Information
Criteria (AIC) and Bayesian Information Criteria (BIC), and extrapolate the fitted curve over the
modeled time horizon. Because the sampled population in the CORRONA registry comprised
patients with MDA, we will adjust this curve to represent discontinuation among patients with
remission/LDA using an odds ratio (OR) of 0.52 as reported by Zhang et al.?? Following Stevenson et
al. and the IVI RA modeling group, we assumed the same long-term discontinuation rate for all TIMs

due to issues of bias and confounding found in observational studies for specific TIMs.>*>
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For cDMARDs, again following the methods adopted by Stevenson et al. and the IVI RA modeling
group, we assumed that those who were on cDMARD treatment for at least three months had the
same treatment duration as those on TIMs.2%>

Mortality

Gender and age-specific mortality will be sourced from the Human Mortality Database’s US-specific
tables.'® Prior evidence suggests that improved (lower) HAQ scores are associated with lower
likelihood of death and that HAQ was the most significant predictor of mortality in RA patients.
The quantitative relationship between HAQ and mortality was assumed to be the same as that used
in the 2017 ICER RA review and was based on a published US RA cost-effectiveness study.? The
mortality equation to be used is:

US RA-severity specific mortality rate = All-cause mortality*1.33"AQ
Adverse Events

We included only adverse events related to serious infection, aligning with approaches used in prior
economic evaluations of RA treatments.>*> As stated in Table 3, we assumed that the rate of
serious infection was uniform across TIMs, as published estimates on specific TIMs do not represent
long-term data and are likely inaccurately estimated as mentioned in previously published
literature. Estimates on serious infections were sourced from an NMA by Singh et al. (Table 6).2°> As
in the 2017 ICER RA review and as used in prior models, we attributed a disutility of 0.156 for a one-

month period following a serious infection, along with relevant costs of treating the infection.

Table 6. Adverse Events (Serious Infection)

T
Singh et al., 2011%
cDMARD 0.026 (NR)

cDMARD: conventional disease modifying antirheumatic drug, Cl: confidence interval, NR: not reported, TIM:
targeted immune modulator
*Calculated as per person-year.

Health State Utilities

As in the 2017 ICER RA review, the relationship between HAQ and utility score was based on Wailoo

and colleagues’ publication.’® The utility scores from Wailoo and colleagues were based on health
state time-tradeoff evaluations made by a US general population sample using the EuroQol (EQ-5D)
index, one of the most widely used instruments in health state valuation.!” We compared the
Wailoo et al. utility change from HAQ score moving from 1.0 to 1.5 to the utility change from a
more advanced mathematical model.'® Although the Wailoo et al. relationship produces a higher

©Institute for Clinical and Economic Review, 2019 Page 11
Janus Kinase Inhibitors for Rheumatoid Arthritis — Modeling Analysis Plan


https://icer-review.org/material/ra-final-report/
https://icer-review.org/material/ra-final-report/
https://icer-review.org/material/ra-final-report/

utility within the HAQ range of 1.0 to 1.5, the change in utility for this HAQ range was approximately
0.1 and this change was deemed consistent with the other model. Uncertainty in the Wailoo et al.
mapping will be evaluated in parameter sensitivity analyses. EQ-5D scores were calculated using
this equation:

EQ-5D score =1 —1/(1+ exp(2.0734 + 0.0058*age + 0.0023*disease duration — 0.2004*baseline
HAQ - 0.2914*male + 0.0249*previous DMARDs — 0.8647*current HAQ))

Additionally, a disutility (-0.156) was assigned for one month to individuals who experienced a
serious infection.*

Drug Utilization
The inputs used to model drug utilization and associated costs are shown in Table 7.

Table 7. Treatment Regimen Recommended Dosage

Brand Name Investigational Olumiant® Xeljanz® Generic Humira®

Multiple
AbbVie Eli Lilly Pfizer 2 AbbVie
manufacturers
Route of Subcutaneous
> . Oral Oral Oral Oral L
Administration injection
. . . 5 mg twice 7.5 mg once 40 mg every
Dosing 15 mg once daily 2 mg once daily .
daily* weekly other week

mg: milligram
*Extended release version is dosed at 11 mg once daily.

Cost Inputs

Drug Costs

Drug costs will include the cost of acquisition. We have obtained net price data from SSR Health®®
that combined information on net US dollar sales with information on unit sales to derive net
pricing at the unit level across all payer types. Data on the approved drugs of interest were current
through the first quarter of 2019. We have estimated net prices for these drugs by comparing the
four-quarter rolling averages (i.e., second quarter 2018 through first quarter 2019) of both net
prices and wholesale acquisition cost (WAC) per unit to arrive at an average discount from WAC for
each drug. We apply this derived discount to the latest WAC? of the TIMs of interest. We will
derive a net price for each TIM using the WAC and discount from SSR and average the net price
across all TIMs to estimate the second-line treatment cost.
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Upadacitinib is currently under FDA review, and therefore has no published price. We will assume
its price to be the average WAC of the other JAK inhibitors, discounted by 25%, the JAK inhibitor
class-level discount derived from SSR Health.'® Additionally, we will also calculate the price of
upadacitinib required to reach cost-effectiveness thresholds ranging from $50,000 per QALY to
$150,000 per QALY. All annual prices presented in Table 8 below assume 100% compliance.

For the cost of cDMARDs, we use the mean WAC of the multiple generic versions of methotrexate,
aligning with the ICER Reference Case.

Table 8. Drug Costs

Discount from Net Price per Annual Net
WAC per Unit Annual WAC
Unit Price

Upadacitinib —
: 25%* $40,284t $30,213t
15 mg Tab

Baricitinib

(Olumiant®) — $71.23 19% $57.59 $26,017 $21,033
2 mg Tab

Tofacitinib

(Xeljanz®) — $74.68 34% $49.50 $54,552 $36,159
5 mg Tab

Adalimumab

(Humira®) - 40 $2,587.05 34% $1,696.21 $67,263 $44,102
mg/0.8 ml Sol

Methotrexate

Sodium

$2.55 == $2.55 $398 $398

(Generic) —
2.5 mg Tab
mg: milligram, WAC: wholesale acquisition cost

*Discount calculated as the average discount estimated for the other two JAK inhibitors.
tAssumed price, calculated as the average of the annual price of the other two JAK inhibitors.

Non-Drug Costs

Administration and Monitoring Costs

Oral treatments will be assumed to have no administration costs. Subcutaneous treatments will
include costs for an annual office visit for training on self-administration and as necessary for
subcutaneous administration. The administration costs for treatments administered intravenously
include the cost for an intravenous infusion administered in a physician’s office, calculated by
multiplying the hourly infusion cost by the number of hours required for the infusion.
Administration cost inputs that will be calculated for each drug are detailed in Table 9. All
administration costs represent current 2019 US dollar values.
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Table 9. Administration Costs

T e T e

Subcutaneous Injection Administration (HCPCS $80.73
Code: 96401) i

Physician’s F
Office Visit (HCPCS Code: 99213) $75.32 PRI et

ST . . . = Schedule, Centers for
Intravenous Injection Administration — First i .
$143.08 Medicare & Medicaid

Services (CMS)?*

Hour (HCPCS Code: 96413)
Intravenous Injection Administration — Each
Additional Hour (HCPCS Code: 96415)

HCPCS: Healthcare Common Procedure Coding System

$30.99

Monitoring Costs

Drug monitoring costs include office visits, tuberculosis tests, liver tests, and complete blood count
tests, as appropriate for each medication. Table 10 details monitoring cost inputs. All monitoring
costs have been inflated to 2018 US dollar values.

Table 10. Monitoring Costs

T

Tuberculosis Test (HCPCS Code: 86480) $84.83

Liver Function Blood Test Panel (HCPCS Code: $7.63

80076)

Complete Blood Cell Count (HCPCS Code: $10.65 (I\—;Ie:c:z:rasisosrelr/?:;za(rceMgg)zz
85025)

Chest X-Ray (HCPCS Code: 71020) $8.19

HCPCS: Healthcare Common Procedure Coding System
*Average Medicare Standardized Payment.

Non-Drug Health Care Costs

The cost of hospitalization will be based on the relationship between HAQ and hospitalization, an
approach followed by previously published models.?? As seen in Table 11, the number of
hospitalization days increases with worsening (increasing) HAQ score. The cost of serious infection
will be assumed to be the weighted average cost of treating pneumonia and cellulitis, two
commonly occurring serious infections in RA patients (Table 11). This approach is based on that
used in the 2017 ICER RA review. Both hospitalization and serious infection treatment costs have
been inflated to 2018 US dollar values.
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Table 11. Other Key Health Care Costs

Hospitalization Days Per Cost Per Day of
HAQ Range e
Year Hospitalization

HAQ: 0 to <0.5

HAQ: 0.5 to <1

HAQ: 1 to <1.5 $1,330 (95% Cl: $931 to
HAQ: 1.5 to <2 0.720 $1,729)

HAQ: 2 to <2.5 1.860

HAQ: 22.5 4.160

Carlson et al., 20153

Medicare Provider
$9,013 Utilization and Payment
Data, 201673

Cost of Serious

Infection*

Cl: confidence interval, HAQ: Health Assessment Questionnaire
*Weighted average of costs for pneumonia (2/3) and cellulitis (1/3).

2.6 Model Outcomes

Model outcomes will include life years (LYs) gained, QALYs gained, equal value of LY gained (evLYG),
and total costs for each intervention over a lifetime horizon. All outcomes will be reported as
discounted values, using a discount rate of 3% per annum. Additionally, we will also include
cumulative time in remission for each intervention analyzed.

2.7 Model Analysis

Lifetime cost-effectiveness will be estimated using the incremental cost-effectiveness ratios, with
incremental analyses comparing the JAK inhibitors to each other and to comparator treatments,
using a health care sector perspective in the base-case analyses. These will include cost per LY
gained, cost per QALY, and cost per evLYG outcomes. Additionally, we will present results from a
cost per consequence analysis, such as incremental cost per remission.

Sensitivity Analyses

We will conduct one-way sensitivity analyses to identify the impact of parameter uncertainty and
key drivers of model outcomes. Probabilistic sensitivity analyses will also be performed by jointly
varying all model parameters over 5,000 simulations, then calculating 95% credible range estimates
for each model outcome based on the results. We will also perform threshold price analyses across
a range of incremental cost-effectiveness ratios (from $50,000 to $150,000 per QALY).
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Scenario Analyses

In addition to the base-case analysis, we plan to conduct the following scenario analyses, pending
data availability.

1) Modified/restricted societal perspective that includes components such as productivity loss.

2) Including a population that is intolerant to cDMARDs, thus comparing monotherapy with
JAK inhibitors to monotherapy with adalimumab.

3) Including a population that has previously failed a TIM therapy.

4) Shorter time horizon, such as one and five years.

Model Validation

We will use several approaches to validate the model. First, we will share preliminary methods with
manufacturers, as well as share a write-up of our methods with clinicians and health economics
with relevant expertise in the field of RA. Based on feedback from these groups, we will refine data
inputs used in the model as needed. Second, we will vary model input parameters to evaluate face
validity of changes in results. We will perform model verification for model calculations using
internal reviewers. As part of ICER’s efforts toward modeling transparency, we will also share the
model with the manufacturers for external review around the time of publishing the draft report for
this review. Finally, we will compare results to other cost-effectiveness models in this therapy area.
The outputs from the model will be validated against the trial/study data of the interventions and
also any relevant observational datasets.
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