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1. Executive Summary

Vedolizumab, a biologic therapy targeting gut-specific inflammation, has demonstrated
clinical efficacy in managing Inflammatory Bowel Disease (IBD), which includes Ulcerative
Colitis (UC) and Crohn's Disease (CD). However, its high cost challenges its adoption in
resource-constrained settings like India. This Health Technology Assessment evaluates the
cost-effectiveness of Vedolizumab IV 300 mg compared to conventional therapies for
managing UC/CD for the mixed population (anti-TNF alpha naive and anti—TNF alpha failure)
within the Indian healthcare context.

The study employed a Markov decision-analytic model to analyze costs and health outcomes
over a lifetime horizon from the health system perspective. Direct medical costs were
considered, including drug acquisition, administration, and adverse event management.
Quality-Adjusted Life Years (QALYs) were used as the primary measure of effectiveness.
Scenario analyses were conducted for specific subgroups, such as anti—-TNF alpha naive and
anti-TNF alpha failure populations, to explore variations in cost-effectiveness. Sensitivity and
threshold analyses were also performed to assess model robustness and determine the price

reductions required for cost-effectiveness.

Key Findings:

The Vedolizumab IV 300 mg is not cost-effective at its current market price for managing UC
or CD in India. The Incremental Cost-Utility Ratios (ICURs) for all analyzed populations,
including the mixed, anti—-TNF alpha naive, and anti-TNF alpha failure groups, exceeded the
willingness-to-pay (WTP) threshold of one-time India's GDP per capita. Sensitivity analyses
confirmed the robustness of these findings. Threshold analysis indicated that substantial price
reductions—approximately 70% for UC and 76% for CD—are necessary for Vedolizumab to

be considered cost-effective in the Indian context.

Conclusion:

In conclusion, while Vedolizumab offers clinical benefits, it is not cost-effective at its current
market price in India. Significant price reductions are required to align its economic value with
the healthcare priorities of the Indian population. These findings provide critical insights for

policymakers to ensure equitable and cost-effective management of IBD in the country.
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Recommendations:

e Vedolizumab IV 300 mg is not cost-effective in India for treating moderate-to-severe
active ulcerative colitis and Crohn's disease; hence, it is not recommended at the current
market price in the Indian context.

e Strategies such as price negotiations with manufacturers, tiered pricing for India to
make Vedolizumab a cost-effective treatment option in the Indian context, a price
reduction of approximately 70%, 76% in the market price of Vedolizumab IV 300 mg
is recommended for ulcerative colitis and Crohn's disease respectively.

e There is a need for longitudinal, real-world studies in India to assess Vedolizumab's
effectiveness, safety, and adherence patterns among patients with ulcerative colitis and
Crohn's disease.

e It is essential to develop local utility values for ulcerative colitis and Crohn's disease
health states in India, as these values are crucial for improving the precision of

economic evaluations.
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2. Background

Inflammatory bowel disease (IBD) is a chronic, systemic, immune-mediated inflammation of
the gastrointestinal tract. It can be subdivided into Crohn's disease (CD) and ulcerative colitis
(UC). (1) Chronic diseases, such as CD and UC, can cause significant impairments in quality
of life. (2) Evidence shows that incidences of both diseases are rising globally. (3)
Epidemiological studies from India have shown UC to be more prevalent than CD and a trend
towards an increasing incidence of CD. (4) Khosla et al. (1986) reported the prevalence of UC
as 42.8/100,000 patients from Haryana. (5) A similar prevalence of 44.3/100,000 was reported
by Sood ef al. in 2003. (6) In a 2012 national survey, UC was equally prevalent in the northern
and southern States of the country.(7) Genetic predisposition,(8) Smoking,(9) animal protein,
fats, sugar, meat(10) and excess tea or coffee(11) consumption are consistently associated with
IBD. The age distribution in India is similar to that of other Asian countries, with the mean age
at the time of diagnosis of UC and CD being closer to 40 years. (12) While IBS is more
prevalent among females in Western countries,(13) most studies from India have shown a male
preponderance for both UC and CD.(7, 14) With community-based studies show a closer male-
to-female ratio, the observed disparity in gender representation in studies may be influenced
by referral bias, as male patients are more likely to seek healthcare, particularly at advanced
centres where many studies are conducted. (15) The national IBD registry has been formulated
to bring out the diversities in the four geographical zones of India, aiming to aid research on
IBD and improve the quality of patient care. (16)

IBD patients have relapsing and remitting conditions that may require multiple therapies over
the course of their lives. (13, 14) Treatment of IBD is aimed at decreasing inflammation.
Current therapies include aminosalicylates, corticosteroids, immunomodulators (e.g.,
azathioprine or 6-mercaptopurine), and biologic agents. (17-19) Flares of disease activity are
common in patients with CD and UC despite the usage of 5-aminosalicylic acid compounds as
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maintenance therapy. Corticosteroids are typically used to treat these flares, although they can
have major side effects. (15,16) Furthermore, despite the use of immunosuppressant
medications to try and lower corticosteroid requirements, 20—40% of IBD patients either
develop a dependence on them to maintain remission of disease activity or develop resistance
to their positive effects. (17,18) Compared to conventional therapies, biological regimens (e.g.,
anti-TNF alpha agents, anti-integrins) are effective in achieving clinical response and remission
and are treatment alternatives, especially for patients who fail conventional treatment in
patients with IBD.

Biologic agents currently approved for use in CD or UC can be divided into two main
categories: anti-tumour necrosis factor (TNF) agents (e.g., infliximab, adalimumab,
golimumab, and certolizumab pegol and anti-integrins (e.g., natalizumab, which targets 04, and
Vedolizumab, which specifically targets the gastrointestinal-selective integrin a4p7). (20, 21)
The rising use of biologic agents has led to an increase in the cost of IBD management. (22)
The surgical treatment rates in India vary widely across different series for UC and CD, ranging
from 4 to 12 percent for UC and 19 to 100 percent for CD. (23) In a nationwide IBD survey in
India, approximately two-thirds of all UC patients received steroids, a third were on
azathioprine (30%), and less than one per cent received biologicals. (7) The infrequent use of
biologicals in India may reflect either a less severe disease or economic constraints. Diagnostic
and treatment expenses comprise a significant portion of the cost of IBD management. (24)
CD and UC impose significant economic burdens on individual patients and the health care

system. (25)

Vedolizumab is a fully humanized monoclonal antibody that selectively targets a4p7 integrin.
Based on the results of the clinical GEMINI trials, (26, 27) vedolizumab was approved for the
treatment of adult patients with moderately to severely active ulcerative colitis (UC) and

Crohn's disease (CD) refractory or intolerant to either CT or TNFa inhibitors. (28)
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Vedolizumab inhibits the pathological T-cell migration into the gut without impacting the
systemic immune response, making it a safer option concerning the risk of infections and
central nervous system (CNS) complications. (29-31) In contrast to TNF inhibitors such as
infliximab, which are associated with secondary loss of response in 30-40% of patients due to
factors like antibody formation or accelerated drug clearance (32, 33), Vedolizumab offers a
more gut-targeted approach. This makes it particularly suitable for patients who need a
treatment that minimizes systemic immune suppression, reducing risks like opportunistic

infections and CNS involvement. (29)

Many studies have assessed the cost-effectiveness of Vedolizumab for IBD types across
different countries, showing mixed findings. Most of the analyses used Markov models with
time horizons ranging from 1 year to lifetime and were conducted from the payer's perspective.
In the USA, Vedolizumab was reported as cost-effective for ulcerative colitis patients of mixed
population (TNF-Naive and TNFa-failure) (34) and adalimumab non-responders with Crohn's
disease (35) but not cost-effective, when used as a first-line treatment for CD compared to
other biologics (36). In Europe, Vedolizumab was not cost-effective for fistulizing CD (37) or
luminal CD (38). In the UK, it was found to be cost-effective for CD after TNFa-failure (39),
but not consistently for both UC and CD (40). Studies from Asia indicated Vedolizumab was
cost-effective for anti-TNF-alpha naive CD in both Japan (41) and China (42). Overall,
Vedolizumab's cost-effectiveness varied based on IBD type, patient population, country, and

comparator treatments.

Despite the effectiveness of biologics, their cost has become a significant factor in IBD
management, particularly in countries like India, where economic constraints limit their
widespread use. (43, 44) In India, less than 1% of UC patients are treated with biologics, often

due to financial limitations.(45) As new therapies are approved for IBD, it's crucial to balance
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the cost increase and the effectiveness gained. The economic burden of IBD is substantial and
being mindful of costs when selecting appropriate therapy is a necessary aspect of
management. A cost-effectiveness analysis is imperative for systematically exploring
Vedolizumab's economic and practical implications for managing IBD within the Indian
healthcare system. This informs policy development and healthcare resource allocation for IBD

management in India.
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Research Question
What is the cost-effectiveness of Vedolizumab drug for the management of Inflammatory

Bowel Disease in India?

Objectives

e To conduct model based economic evaluation study to evaluate the Cost effectiveness
for Vedolizumab drug for management of Inflammatory Bowel Disease (Ulcerative
colitis disease and Crohn's disease) for India.

e To conduct Budget impact analysis on use Vedolizumab for Inflammatory Bowel

Disease for Indian health care system, if found cost-effective.
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3. Methods

A Health Technology Assessment (HTA) was conducted to analyze the use of Vedolizumab

for managing Inflammatory Bowel Disease (Ulcerative colitis and Crohn's disease) in India.

PICO

Population Moderately-to-severely active Inflammatory Bowel Disease (ulcerative
colitis or Crohn's) disease population (includes both anti-TNF alpha naive
and anti-TNF alpha failure)

Intervention Vedolizumab IV 300mg

Comparator Conventional therapy ( includes 5-ASAs, steroids, immunomodulators)

Outcome Incremental Cost-effectiveness Ratio (ICUR) or
Incremental Net Benefit (INB)

Study type Economic model-based Cost-Utility Analysis (CUA)

Inclusion Criteria

Adults aged 18 years and older diagnosed with IBD, irrespective of previously received
treatment with at least one standard IBD therapy, including corticosteroids,
immunomodulators, or TNF inhibitors, have demonstrated either partial response, non-
response, or intolerance to these treatments or drug-naive patients. Conventional therapy
includes 5-ASAs, steriods,immunomodulators such as methotrexate (46, 47).

Exclusion Criteria

Patients diagnosed with indeterminate colitis or other forms of IBD do not meet the diagnostic
criteria for either ulcerative colitis or Crohn's disease.

Perspective

Health system perspective.

Time Horizon
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The model was developed over a lifetime year time horizon.

Discounting

All future costs and consequences were discounted at 3% as per WHO guidelines.
Willingness to Pay Threshold

The willingness to pay threshold (WTP) is considered for determining the cost-effectiveness.
A formally recognized cost-effectiveness threshold (CET) for India is not available. However,
for this analysis, we used the one-time gross domestic product (GDP) per capita for 2024, as
suggested by the Indian reference case for conducting economic evaluations in health

technology assessments. (48)

Data Collection

Transition probabilities and Proportions

Data on input parameters and transitional probabilities were systematically collected from
published, peer-reviewed literature, following a hierarchy of evidence. The highest priority was
given to systematic reviews and meta-analyses of randomized controlled trials (49) followed
by vedolizumab trials. (26, 27) When multiple studies were available, we conducted a meta-
analysis to pool the input parameters. The probability of age-specific all-cause mortality was

obtained from Sample Registration System (SRS) data (50).

Estimation of Costs and health outcomes

Cost

The cost analysis was undertaken from the health system perspective. Direct medical costs
(DMC) such as cost of drugs, monitoring and administration, common adverse drug reactions,
outpatient visits, inpatient care and hospital readmission costs were included. The costing
information was taken from India-specific primary costing studies,(46) databases such as the

National Health System Cost Database for India developed by the Post Graduate Institute of
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Medical Education and Research (PGIMER), the Ayushman Bharat Package, Jan Aushadhi

drug prices, and from market prices search. All the previous year's costs were adjusted and

reported for 2024 in Indian Rupees (INR). The cost data are provided in Table 2.2.1.

Utility

The health state utility values used in the model were obtained from a systematic search of

published peer-reviewed literature and from Tuff's registry. The details of utility data are

provided in Table 2.2.1.

Table 2.2.1 Model input parameters

Distrib
Input Parameters Mean SE Reference
ution

ucC
Transition probabilities- Induction
phase
P UC VDZ Indu Mixed Mod respo

0.471 0.033 Beta (26)
nse
P UC VDZ Indu Mixed Mod No-

0.530 0.033 Beta (26)
response
P UC CT Indu Mixed total respons

0.255 0.036 Beta (26)
e
P UC CT Indu Mixed total No-

0.744 0.036 Beta (26)
response
P_UC _VDZ Indu Remission 0.169 0.008 Beta (26)
P_UC VDZ Indu_Clinical response 0.301 0.015 Beta (26)
P_UC _CT Indu_Remission 0.054 0.003 Beta (26)
P _UC CT Indu_ Clinical response 0.201 0.010 Beta (26)
P UC sur 0.300 0.015 Beta Expert opinion
P _UC Indu CNr 0.700 0.035 Beta Expert opinion
Transition probabilities-
Maintenance phase
p_uc mx v _rtom 0.073 0.004 Beta (51)
p_uc mx v _rtor 0.927 0.046 Beta (51)
p_uc_mx_v_mtom 0.574 0.029 Beta (51)
p_uc_mx_v_mtomds 0.164 0.008 Beta (51)
p_uc_mx_v_mdstom 0.212 0.011 Beta (&2
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p_uc_mx_v_mtor 0.262 0.013 Beta (&2
p_uc_mx_v_mdstosur 0.008 0.000 Beta 6
p_uc_mx_v_mdstomds 0.780 0.039 Beta (51)
p_uc_mx_c_rtom 0.084 0.004 Beta 6
p_uc_mx_c_rtor 0.916 0.046 Beta 6
p_uc_mx_c_mtom 0.542 0.027 Beta (&2
p_uc_mx_c_mtomds 0.438 0.022 Beta (51)
p_uc _mx_c mtor 0.020 0.001 Beta (51)
p_uc_mx_c mdstom 0.013 0.001 Beta (51)
p_uc_mx_c mdstomds 0.979 0.049 Beta (51)
p_uc_mx_c mdstosur 0.008 0.000 Beta (51)
p_uc_sur psurc 0.500 0.025 Beta 51
p_uc_sur postsurr 0.450 0.023 Beta 51
p_uc_sur sur 0.050 0.003 Beta (51)
p_uc_psurr_sur 0.050 0.003 Beta (51)
p_uc_psurr_psurr 0.777 0.039 Beta (51)
p_uc_psurr_psurc 0.173 0.009 Beta (51)
p_uc_psurc_sur 0.050 0.003 Beta (51)
p_uc_psurc_psurc 0.705 0.035 Beta (&2
p_uc_psurc_psurr 0.245 0.012 Beta (&2
p_uc_mx_cnr_mdstomds 0.982 0.049 Beta (51)
Utility

u_uc_mild 0.760 0.038 Beta (52)
u_uc_mds 0.420 0.021 Beta (52)

u uc r 0.860 0.043 Beta (52)
u_uc_sur 0.420 0.021 Beta NICE Report for UC 2015
u_uc_psur 0.600 0.030 Beta (52)
u_uc_psuc 0.420 0.021 Beta (52)
Adverse events probability

p_sae uc vdz induc 0.125 0.006 Beta (53-58)
p_sae uc ct induc 0.124 0.006 Beta (53-58)
p_sae uc vdz main 0.081 0.004 Beta (53-58)
p_sae uc ct main 0.226 0.011 Beta (53-58)
p_ae uc vdz main 0.055 0.003 Beta (53-58)
p_ae uc ct main 0.132 0.007 Beta (53-58)
Adverse events utility

u sae uc_VDZ main 0.480 0.024 Beta (59-67)
u sae UC ct main 0.480 0.024 Beta (59-67)
u ae uc vdz 0.766 0.038 Beta (59-67)
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u_ae uc_ct 0.739 0.037 Beta (59-67)

Costs

Cost UC_CT _Relapse %.84,943 R16,989 | Gamma | (46)

Cost UC_CT_Remission % 69,883 13,977 | Gamma | (46)
Cost_UC_postsurcomp 327,320 35,464 | Gamma | PGIMER database
Cost_UC_postsurrem 369,883 13,977 | Gamma | PGIMER database

Cost UC_VDZ Relapse 670,451 | 134,090 | Gamma | (46), Market price search
Cost UC_VDZ Remission 2665,369 | T133,074 | Gamma | (46), Market price search

(46), Expert opinion,
Cost UC_VDZ Induc 3 238,815 347,763 | Gamma | PGIMER database, Market

price search

Expert opinion, PGIMER
Cost UC _CT Induc 219,164 33,833 | Gamma
database, Market price search

CD

Transition probabilities- Induction

phase

P CD VDZ Indu Mixed Mod respo
0.320 0.041 Beta (49)

nse

P CD VDZ Indu Mixed Mod No- (49)
0.680 0.033 Beta

response

P CD CT Indu Mixed Mod respon (49)
0.210 0.038 Beta

se

P CD CT Indu Mixed Mod No- (49)
0.790 0.202 Beta

response

P CD VDZ Indu Remission 0.160 0.038 Beta (49)

P CD _CT Indu Remission 0.100 0.020 Beta (49)

P CD VDZ Indu Clinical response 0.160 0.142 Beta (49)

P CD _CT Indu Clinical response 0.110 0.006 Beta (49)

P CD sur 0.300 0.015 Beta Expert opinion

P_CD Indu CNr 0.700 0.035 Beta Expert opinion

Transition probabilities-

Maintenance phase

p_cd mx v _rtom 0.021 0.001 Beta (27, 68)

p_cd mx v _rtor 0.979 0.049 Beta (27, 68)

p_cd mx v _mtom 0.531 0.027 Beta (27, 68)

p_cd mx v _mtomds 0.240 0.012 Beta (27, 68)

p_cd mx v _mdstom 0.137 0.007 Beta (27, 68)

p_cd mx v _mtor 0.229 0.011 Beta (27, 68)

p_cd mx v _mdstosur 0.027 0.001 Beta (27, 68)
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p_cd mx v _mdstomds 0.836 0.042 Beta (27, 68)

p_cd mx c rtom 0.121 0.006 Beta (27, 68)

p_cd mx c_rtor 0.879 0.044 Beta (27, 68)

p_cd mx ¢ _mtom 0.600 0.030 Beta (27, 68)

p_cd mx ¢ mtomds 0.400 0.020 Beta (27, 68)

p_cd mx ¢ _mdstom 0.020 0.001 Beta (27, 68)

p_cd mx ¢ mdstomds 0.953 0.048 Beta (27, 68)

p_cd mx_c mdstosur 0.027 0.001 Beta (27, 68)

p_cd mx_surtor 0.775 0.039 Beta (27, 68)

p_cd mx_surtom 0.113 0.006 Beta (27, 68)

p_cd mx_surtomds 0.085 0.004 Beta (27, 68)

p_cd mx_surtosur 0.027 0.001 Beta (27, 68)
Utility

u_cd medr 0.830 0.042 Beta (69, 70)

u_cd _mild 0.760 0.092 Beta | (69, 70)

u_cd _mds 0.420 0.092 Beta | (69, 70)
ucds 0.420 0.092 Beta | (69)

ucdr 0.880 0.031 Beta | (69, 70)
Adverse events probability

p_sae cd vdz induc 0.077 0.004 Beta (49, 54-58,71)
p_sae cd ct induc 0.070 0.004 Beta (49, 54-58,71)
p_sae_cd_vdz_main 0.081 0.004 | Beta | (49, 54-58,71)
p_sae_cd_ct_main 0.318 0.016 Beta (49, 54-58,71)
p_ae_cd vdz main 0.083 0.004 Beta (49, 54-58,71)
p_ae cd ct main 0.181 0.009 Beta (49, 54-58, 71)
p_ae _sur 0.584 0.029 Beta (49, 54-58,71)
Adverse events utility

u_sae_cd VDZ main 0.480 0.024 Beta (59-67)

u sae _cd ct main 0.480 0.024 Beta (59-67)

u_ae cd vdz 0.762 0.038 Beta | (59-67)

u ae cd ct 0.744 0.037 Beta (59-67)

u_ae sur 0.584 0.029 Beta (27, 68)

Costs

Expert opinion, PGIMER
Cost CD_VDZ Induc 251,459 50,292 | Gamma
database, Market price search

Expert opinion, PGIMER

Cost CD CT Induc 31,808 26,362 | Gamma

T database, Market price search
Cost_surgical % 100,000 20,000 | Gamma | PGIMER database
Cost_SAE 293,500 %18,700 | Gamma | HBP 2022
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Cost AE 28,018 21,604 | Gamma | HBP 2022

Cost CD_VDZ Relapse 676,542 | X135,308 | Gamma | (46), Market price search
Cost CD_VDZ Remission 662,871 | 132,574 | Gamma | (46), Market price search
Cost CD_CT _Relapse 3 116,869 323,374 | Gamma | (46), Market price search
Cost CD_CT_Remission 70,893 R 14,179 | Gamma | (46), Market price search

Expert opinion and PGIMER
Cost AE sur 27,320 35,464 | Gamma

database

Expert opinion, PGIMER
Cost_surgical CD 325,000 35,000 | Gamma

database

Model Framework

A Markov decision-analytic model was developed to evaluate the cost-effectiveness of VDZ
compared to Conventional treatment for patients with Inflammatory Bowel Disease. We build
two separate similar models to include two separate populations, patients having UC or CD in
India. The decision-analytic model was based on models developed by Wilson et al. 2017 (51)
and Zhou et al. 2021(42). The model includes a decision tree and a Markov framework (Figure
1).

For UC, the model considers three on-treatment health states based on Mayo scores: remission
(Mayo <3), mild UC (Mayo 3-5), and moderate-severe UC (Mayo >6); three health states
related to surgery: surgery; post-surgery remission; and post-surgery complications. (Figure 1
A)

For Crohn's Disease, the model considers three on-treatment health states based on Crohn's
Disease Activity Index (CDALI) score: remission (CDAI score less than 150), mild (CDAI score
150-220), and moderate-to-severe (CDAI score 220-600); three health states related to
surgery: surgery; post-surgery remission; and post-surgery complications. (Figure 1 B)
Patients with moderate-severe disease initiate treatment with either Vedolizumab or
conventional therapy. Patients responding to Vedolizumab in induction and who do not

experience discontinuation resulting from adverse event intolerability then enter a long-term
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Markov model for maintenance therapy in one of the three treatment health states (Figure 1 B)
for UC and (Figure 1 B) for CD Patients who respond to treatment may remain on therapy
moving through these health states. Patients who fail to respond in induction, who subsequently
lose response, or who experience intolerability to adverse events are assumed to discontinue
Vedolizumab and switch to conventional therapy. Patients in the CTarm (whether at the onset
of the model or after switching from Vedolizumab) face a similar decision tree for induction
as vedolizumab patients. However, those who fail to respond to CTare assumed to remain in
the moderate-severe health state until they require surgery.

Patients in either arm of the model in moderate-severe disease incur a risk of surgery. Those
who require surgery move to the surgery health state and are assumed to discontinue
pharmacotherapy (Figure 1 B). Following surgery, in the UC model, these patients may
transition among the surgery-related health states in each subsequent cycle: post-surgery
remission (free of complications), post-surgery complications (experiencing complications); or
surgery (requiring another surgery). Following surgery, in the CD model, these patients may
transition to and among the remission, mild and moderate-severe health states. All patients
incur a risk of death in any cycle in the model, regardless of their current health state or
pharmacotherapy.

Figure 1. Schematic representation of the decision model
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Model Assumptions

The assumptions used in the decision analytical model are as follows:

1. Response and Treatment Pathway:

o Mod-sev. patients are assumed to enter the model at 35 years for both UC and

CD
o Patients who initially respond to Vedolizumab in the maintenance phase
continue to respond throughout the model.

o Non-responders to VDZ are assumed to follow a treatment pathway similar to

conventional therapy.
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o The entry into the Markov model for VDZ is in the mild to severe health state
as well as remission..

o There is no additional mortality risk due to IBD, therefore mortality is modeled
as equivalent to only age-specific mortality rate (SRS report 2020).

2. Surgical Interventions:

o Colectomy is assumed to be the most commonly performed surgical
intervention for UC and IPAA for CD (Expert’s opinion).

o The utility value for post-surgical complications, including ileostomy-related
complications assumed as adhesive intestinal obstruction. For other surgical
complications, the utility value of severe adverse events or serious infections
was used.

o For CD:

= Proportion of patients who do not respond to therapy will require
surgery.

= After VDZ failure, the probability of transitioning to surgery or
remaining in the moderate-to-severe disease state is assumed to be
similar to that observed in CT failure.

= Post-operative complication rates for non-responders after CT or VDZ
failure are assumed to be similar.

3. Utility values

o The utility values are borrowed from meta-analysis (Wu et al.2017) for UC and
Buxton et al. 2017, Punekar et al. for CD

o We have assumed the utility values of TNF-alpha naive and failure patients to
be same as that for mixed population in UC as well as CD

4. AE utility related assumptions
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The utility values for each condition are assumed based on available literature
or analogous conditions.

For nasopharyngitis values were derived from diseases of the respiratory
system.

For Headache values were assumed based on mild migraine.

For Arthralgia values were assumed based on mild rheumatoid arthritis

For Vomiting and nausea values were derived from diseases of the digestive
system.

For Pyrexia values were assumed from hypersensitivity-related conditions.

5. Cost Assumptions:

The cost of managing mild disease and remission states is assumed to be the
same for UC.

The cost of managing mild disease and remission states is assumed to be the
same for CD.

The proportion of requiring surgery among non-responders is assumed to be the
same for UC and CD.

Based on expert opinion, the cost of remission and mild UC/CD management is

assumed to be almost similar.

6. AE cost related assumptions:

o

The cost for serious adverse events was estimated based on the 10-day intensive
care unit (ICU) cost for pneumonia, per the 2022 Health Benefits Package
(HBP) rates for ICU care without ventilator support.

The cost for adverse events (AEs) was determined using the median cost of

managing a single event.
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o The cost for abdominal pain was considered as the median cost of managing
any illness.

o The cost for nasopharyngitis was assumed as that of outpatient treatment for
acute respiratory infection (ARI) without hospitalization.

o Upper respiratory tract infection was assumed to have costs similar to ARI with
hospitalization.

o The cost for pyrexia was considered as that of undifferentiated fever.

o The cost for vomiting was assumed to be the same as that for nausea.

o Exacerbations of Ulcerative colitis and Crohn's disease were assumed to have
costs similar to those for treating Ulcerative colitis and Crohn’s disease,
respectively.

o Serious infections were costed as hospital-acquired infections.

o Acute hypersensitivity reactions and skin site reactions were costed using
moderate and mild atopic dermatitis, respectively.

o All other AEs were costed based on standard treatment assumptions.

Results reporting:

Results were reported as Quality Adjusted Life Years (QALYs) and Life Years (LYs) as the
measure of effectiveness. A half-cycle correction was performed for the costs and QALYs.
Incremental cost/QALY will be determined as the difference between the total cost/QALY of
the intervention and the comparator. ICUR is obtained by taking the ratio of incremental cost
over incremental QALY.

Cost of intervention — Cost of comparator

ICUR =
QALY of intervention — QALY of comparator

Incremental Net Benefit is calculated using the formula. INB = K * AE — AC

Where K is the willingness to pay threshold, which is one time of GDP of India for the year
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2023, AE the incremental QALY and AC is incremental cost.

Sensitivity analysis

The robustness of the model will be assessed using sensitivity analysis, which includes one-
way sensitivity analysis (OWSA) and probabilistic sensitivity analysis (PSA). In one-way
sensitivity analysis with upper and lower limits of 95% confidence interval values of the model
inputs depending on the availability, model input parameters were used and reported as tornado
diagrams. PSA was performed with Monte Carlo simulation 5000 times based on the data
distribution. Cost data was simulated using Gamma distribution and transitional probabilities
using beta distribution. Results were reported with a cost-effectiveness plane and CE-

acceptability curve.

Scenario analysis

The expected high cost and varying documented benefits of Vedolizumab for treating IBD are
concerns. We calculated the ICUR at the current price point (market price) to establish whether
Vedolizumab meets the accepted CE threshold. Since Vedolizumab does not meet the accepted
CE threshold, we conducted a what-if analysis to determine the price point at which
Vedolizumab becomes cost-effective.

Budget impact analysis

We did not conduct a budget impact analysis since Vedolizumab did not meet the accepted CE

threshold.
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4. Results

4.1 Cost-effectiveness analysis

From a health system perspective, we assessed the cost-effectiveness of adding Vedolizumab
300 mg IV compared to CTfor patients with moderately-to-severely active inflammatory bowel
disease (ulcerative colitis or Crohn's disease) for the mixed population (anti-TNF alpha naive

and anti-TNF alpha failure populations), in India.

Ulcerative colitis population

In the base-case/deterministic analysis, VDZ treatment was more expensive for UC but had a
higher QALY gain than the conventional therapy. The ICUR of VDZ compared to CT is higher
than the WTP threshold of one-time GDP per capita for India; hence, it is not cost-effective.
The incremental net monetary benefit is also negative, indicating that VDZ is not economically

efficient. (Table 4.1)

Crohn's disease population

In the base-case/deterministic analysis, VDZ treatment was more expensive for CD but had a
higher QALY gain than conventional therapy. The ICUR of VDZ compared to CT is higher
than the WTP threshold of one-time GDP per capita for India; hence, it is not cost-effective.
The incremental net monetary benefit is also negative, indicating that VDZ is not economically

efficient. (Table 4.1)
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Table 4.1 Cost-effectiveness Analysis: Results in the UC/CD Mixed population (Anti—
TNF Alpha Naive and Anti-TNF Alpha Exposed (Deterministic)

Ulcerative Colitis

Crohn's disease

Vedolizumab | Conventional therapy | Vedolizumab | Conventional therapy
Total Cost % 4,552,955 21,597,283 % 4,125,865 32,223,201
Total LY 16.465 16.465 15.975 15.975
Total QALY 8.227 4.806 7.619 5.956
NMB % -2,687,304 3-507,357 3 -2,398,108 -872,514
Incremental Cost 22,955,671 21,902,663
Incremental QALY 3.421 1.663
ICER per QALY 3 8,64,026 3 11,44,244
INB 3 -21,79,947 % -15,25,594

4.2 Sensitivity analysis

4.2.1 One-Way Sensitivity Analysis

For the UC model, the model parameters had minimal influence on the ICUR results, as

observed in the OWSA. Among them, the probability of response to VDZ in the induction

phase had the most significant impact, leading to a nearly 6% increase in ICUR when varied to

its lower limit and a 7% decrease when varied to its upper limit.
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Ulcerative Colitis One-way Sensitivty Analysis
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Figure 4.2.1.1 One-way sensitivity analysis for VDZ vs CT among the UC population

One-way sensitivity analysis was conducted using higher and lower values of all the transitional probabilities,
cost, and utility values. The red bars show the effect on the ICUR of applying the lower limit of the specific
parameter, while the blue bars show the effect on the ICUR of applying the upper limit of the specific

parameter.

For the CD model, among the parameters, increasing the probability of no response to CT
during the induction phase to its upper limit has the most significant impact, resulting in a
264% increase in the ICUR. Conversely, decreasing the probability of vedolizumab responders

remaining in remission to its lower limit reduces the ICUR by nearly 156%.

Page | 30



Crohns Disease One way Sensititivity Analysis
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Figure 4.2.1.2 One-way sensitivity analysis for VDZ vs CT among the CD population

One-way sensitivity analysis was conducted using higher and lower values of all the transitional probabilities,
cost, and utility values. The red bars show the effect on the ICUR of applying the lower limit of the specific
parameter, while the blue bars show the effect on the ICUR of applying the upper limit of the specific

parameter.

4.2.2 Probabilistic Sensitivity Analysis

The PSA was performed with 5000 Monte Carlo simulations for Vedolizumab compared to CT
for UC and CD populations. The mean stochastic ICURs aligned with the base case result for

all the interventions, indicating low uncertainty (Table 4.2).
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Table 4.2 Cost-effectiveness Analysis: Results in the UC/CD Mixed population (Anti—
TNF Alpha Naive and Anti-TNF Alpha Exposed (Probabilistic)

Ulcerative colitis Crohn's disease

Vedolizumab | Conventional therapy Vedolizumab Conventional therapy
Total Cost % 6,881,656 32,453,666 26,783,585 % 3,985,704
Total LY 25.608 25.228 26.516 28.421
Total QALY 12.536 7.278 12.801 10.664
NMB %-4,039,014 %-803,374 ¥ -3,880,760 X-1,567,377
Incremental Cost 34,427,989 2,797,882
Incremental QALY 5.258 2.137
ICER per QALY T 8,42,133 213,09,527
INB %-32,35,639 3-23,13,383

For the UC population, ICUR points are distributed in the upper right quadrant, with very few

points (<5%) in the upper left quadrant. All of the ICUR points lie above the WTP threshold

line, indicating the chance of VDZ not being cost-effective compared to CT. The mean

stochastic ICUR and the INB indicate consistency in the results (Figure 4.2.2.1).
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Figure 4.2.2.1 CE-plane for VDZ vs CT among the UC population
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For the CD population, ICUR points are distributed in the upper right quadrants and left
quadrants, with most of the points in the upper right quadrant. All the ICUR points in the upper
right quadrant lie above the WTP threshold line, indicating the chance of VDZ being not cost-

effective compared to CT. The mean stochastic ICUR and the INB indicate consistency in the

results (Figure 4.2.2.2).
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Figure 4.2.2.2 CE-plane for VDZ vs CT among the CD population

The CEAC, considering the WTP threshold, the probability that VDZ is cost-effective

compared to CT among the UC population and CD population is given in Figure 4.2.2.3 and

Figure 4.2.2.4, respectively.
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4.3 Threshold analysis

For both the UC and CD populations, VDZ is not cost-effective in terms of market drug prices. Hence,
a threshold analysis was conducted to determine the market drug price at which VDZ would be cost-
effective. With a 70% reduction in the drug price (at X 21,239), VDZ will be cost-effective for UC
patients. Also, with a 76% reduction in the drug price (at X 16,847), VDZ will be cost-effective for CD

patients.

4.4  Scenario analysis

Since VDZ is not cost-effective for both UC and CD mixed population, which includes both
anti-TNF-alpha naive and anti-TNF alpha failure patients, we conducted scenario analyses for

the anti-TNF alpha naive population and the anti-TNF alpha failure population with UC/CD.

4.4.1 Anti-TNF alpha naive population with moderately to severely
active ulcerative colitis/Crohn's disease
In the scenario analysis, for the Anti-TNF alpha naive population with moderately to severely active
UC and CD, the ICUR of VDZ compared to CT is higher than the WTP threshold of one-time GDP per
capita for India; hence, it is not cost-effective. (Table 4.4.1)

Table 4.4.1 Scenario Analysis: Results in the UC/CD Anti-TNF Alpha naive

Ulcerative colitis Crohn's disease

Vedolizumab | Conventional therapy | Vedolizumab | Conventional therapy
Total Cost %49,03,776 %15,90,548 X41,02,305 %21,61,917
Total LY 16.465 16.465 15.975 15.975
Total QALY 8.689 4.847 7.800 6.357
NMB X-29,33,306 3-491,415 %-23,33,596 %-7,20,434
Incremental Cost 333,13,228 219,40,389
Incremental QALY 3.842 1.443
ICER per QALY X8,62,270 %13,44,675
INB 3-24,41,891 X-16,13,161
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4.4.2 Anti-TNF alpha failure population with moderately to severely
active ulcerative colitis/Crohn's disease

In the scenario analysis, for the Anti-TNF alpha failure population with moderately to severely active
UC and CD, the ICUR of VDZ compared to CT is higher than the WTP threshold of one-time GDP per

capita for India; hence, it is not cost-effective. (Table 4.4.1)

Table 4.4.2 Scenario Analysis: Results in the UC/CD Anti-TNF Alpha failure

Ulcerative colitis Crohn's disease

Vedolizumab | Conventional therapy | Vedolizumab | Conventional therapy
Total Cost X 41,07,580 %16,27,786 %41,37,562 X22,63,339
Total LY 16.465 16.465 15.975 15.975
Total QALY 7.856 4.896 7.898 5.668
NMB X-23,26,028 X-5,17,592 3-23,46,530 %-9,78,072
Incremental Cost 24,79,794 318,74,223
Incremental QALY 2.961 2.230
ICER per QALY % 8,37,606 % 8,40,332
INB X -18,08,436 X-13,68,459

5. Discussion

The Health Technology Assessment evaluated the cost-effectiveness of Vedolizumab IV 300 mg
compared to conventional therapies for managing moderately to severely active inflammatory
bowel diseases, including ulcerative colitis and Crohn's disease, within the Indian healthcare
context using a health system perspective. The analysis revealed that VDZ is not cost-effective
at its current market price for UC or CD populations (mixed, naive, failure), as its incremental
cost-utility ratios exceed the willingness-to-pay threshold of one-time India's gross domestic
product per capita.

Sensitivity analyses demonstrated minimal variability in ICURs across a range of plausible
model inputs for UC, and the probability of no response to CT during the induction phase has

the most significant impact on ICURs for CD. Probabilistic sensitivity analysis affirmed
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consistency with base-case results, further substantiating the drug's lack of cost-effectiveness
at the current market price. Threshold analysis indicated that a price reduction of approximately
70% for UC and 76% for CD would be required for VDZ to meet cost-effectiveness criteria for
the mixed population.

The cost-effectiveness of VDZ for UC shows substantial variation across studies based on
patient subgroups and healthcare contexts. Most of the model-based studies CUAs were from
HICs and the health system's perspective, limiting results to other contexts. For biologic-naive
populations, Wilson et al. (2017) demonstrated cost-effectiveness in the UK when compared
to standard care under a health system perspective (51), aligning with findings from Japan by
Hernandez et al. (2020) (41), where VDZ was cost-effective against infliximab and golimumab.
However, results from Canada (72) and Poland (73) indicate Vedolizumab is non-cost-effective
for TNF-naive UC populations. Additionally, evidence from the USA emphasizes limited
feasibility for broader adoption due to higher drug acquisition costs and WTP thresholds. (74)
In CD, evidence points to a similar trend of variability. Zhou et al. (2021) in China highlighted
cost-effectiveness for mixed and TNF-naive populations, demonstrating potential affordability
in MICs. (42) Conversely, findings from across Europe (37) and in luminal CD populations
(38) reported consistent non-cost-effectiveness for Vedolizumab in TNF-naive patients due to
high costs and limited incremental benefits. For TNF-i exposed CD populations, evidence, such
as Petryszyn et al. (2020) in Poland, suggests cost-effectiveness under societal perspectives but
highlights limited generalizability.

The findings in this study emphasize the limited affordability and financial feasibility of
Vedolizumab in India without substantial price reductions and underscore the significant role
of pricing strategies. Vedolizumab holds promise for select subgroups, but its broader adoption
requires substantial price reductions to align with affordability thresholds, particularly in

LMIC:s like India.
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This study adopted a comprehensive approach, employing a Markov decision-analytic model
validated against international standards. The study ensured contextual relevance by
incorporating India-specific cost data and market searches. Including multiple scenarios, price
reductions, and sensitivity analyses enhances the study's applicability for policymakers. The
absence of India-specific utility values for health states related to IBD necessitated reliance on
international data, potentially limiting the precision of QALY estimations. The study relied on
clinical trial data for efficacy inputs, which may not fully capture real-world effectiveness and
adherence patterns in the Indian context. Although justified by the lack of cost-effectiveness at
current prices, the absence of a budget impact analysis limits insights into the financial
implications of broader adoption. Also, the study did not explicitly address equity implications,
crucial in LMICs where socioeconomic disparities significantly affect healthcare access.

The findings underscore the necessity of price negotiations or alternative pricing mechanisms
for Vedolizumab in India. Policymakers should consider strategies such as volume-based
discounts, encouraging manufacturers to offer reduced pricing based on procurement volumes,
and tailored pricing models, which align costs with India's economic conditions through
differential pricing. Vedolizumab could serve as a treatment option for select patient
subgroups, such as those with severe disease refractory to conventional therapies or at high risk
of adverse events from TNF inhibitors. However, its adoption should be guided by cost-sharing
arrangements or availability through health insurance schemes. Improved accessibility to
biologic therapies like Vedolizumab could substantially enhance the quality of life for patients
with severe UC or CD. However, the current cost barriers highlight the need for supportive
policies to ensure equitable access.

In the future, conducting primary research to derive utility values specific to Indian populations
would enhance the accuracy of future economic evaluations. Longitudinal studies capturing

Vedolizumab's real-world effectiveness, adherence, and safety in India could refine cost-
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effectiveness estimates. Future HTAs should explicitly incorporate equity considerations,
assessing the distributional impact of Vedolizumab across socioeconomic groups. A detailed
assessment of the financial implications of Vedolizumab adoption under various pricing

scenarios would provide actionable insights for policymakers.
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6. Conclusion

Vedolizumab IV 300 mg, while clinically effective, is not cost-effective at its current market
price as compared to conventional therapy in the management of moderate to severe active
ulcerative colitis and Crohn's disease in India. Even within specific subgroups of IBD, such as
the anti—-TNF alpha naive population, the anti—-TNF alpha failure population, and the mixed
population based on prior exposure, VDZ remains not cost-effective. Substantial price
reductions are essential to align its economic value with the WTP threshold.

With a reduction of about 70% in the VDZ market price for the mixed UC population, VDZ
will become more cost-effective than conventional therapy. Similarly, with a 76% reduction in
market price, VDZ will be cost-effective for the mixed CD population. These findings provide
a foundation for informed decision-making and highlight critical areas for policy decisions and
future drug price negotiations to ensure equitable and economically efficient management of

IBD in India.
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7.Study Recommendations

e Vedolizumab IV 300 mg is not cost-effective in India for treating moderate-to-severe
active Ulcerative colitis and Crohn's disease; hence, it is not recommended at the
current market price in the Indian context.

e Strategies such as price negotiations with manufacturers, tiered pricing for India to
make Vedolizumab a cost-effective treatment option in the Indian context, a price
reduction of approximately 70%, 76% in the market price of Vedolizumab IV 300 mg
is recommended for Ulcerative colitis and Crohn's Disease respectively.

e There is a need for longitudinal, real-world studies in India to assess Vedolizumab's
effectiveness, safety, and adherence patterns among patients with Ulcerative colitis and
Crohn's disease.

e It is essential to develop local utility values for Ulcerative colitis and Crohn's disease
health states in India, as these values are crucial for improving the precision of

economic evaluations.
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8. Appendix

Appendix I: Model input parameters for TNF alpha naive and failure population UC/CD

Input Parameters Mean SE Distribution Reference

Naive

P UC VDZ Indu Mixed Mod response 0.531 0.044 Beta (75)
P UC VDZ Indu Mixed Mod No-response 0.469 0.033 Beta (75)
P UC CT Indu Mixed total response 0.263 0.036 Beta (75)
P UC CT Indu Mixed total No-response 0.737 0.036 Beta (75)
P CD VDZ Indu Mixed Mod response 0.321 0.041 Beta (76)
P CD VDZ Indu Mixed Mod No-response 0.679 0.033 Beta (76)
P CD _CT Indu Mixed Mod response 0.206 0.038 Beta (76)
P CD CT Indu Mixed Mod No-response 0.794 0.202 Beta (76)
P_CD VDZ Indu Remission 0.161 0.038 Beta (76)
P_CD CT Indu_Remission 0.100 0.020 Beta (76)
P_CD VDZ Indu Clinical response 0.160 0.142 Beta (76)
P_CD CT Indu_Clinical response 0.105 0.005 Beta (76)
P_UC VDZ Indu Remission 0.231 0.012 Beta (75)
P _UC VDZ Indu Clinical response 0.300 0.015 Beta (75)
P_UC CT Indu_Remission 0.066 0.003 Beta (75)
P_UC CT Indu_Clinical response 0.197 0.010 Beta (75)
P CD sur 0.300 0.015 Beta (76)
P _CD Indu CNr 0.700 0.035 Beta (76)
P _UC_sur 0.300 0.015 Beta (75)
P_UC_Indu_CNr 0.700 0.035 Beta (75)
p_uc_mx_v_rtom 0.073 0.004 Beta (75)
p_uc_mx v_rtor 0.927 0.046 Beta (75)
p_uc_mx_v_mtom 0.574 0.029 Beta (75)
p_uc_mx_v_mtomds 0.164 0.008 Beta (75)
p_uc_mx_v_mdstom 0.212 0.011 Beta (75)
p_uc_mx_v_mtor 0.262 0.013 Beta (75)
p_uc_mx_v_mdstosur 0.008 0.000 Beta (75)
p_uc_mx_v_mdstomds 0.780 0.039 Beta (75)
p_uc mx c rtom 0.979 0.049 Beta (75)
p_uc_mx_c_rtor 0.916 0.046 Beta (75)
p_uc_mx_c mtom 0.542 0.027 Beta (75)
p_uc_mx_c mtomds 0.438 0.022 Beta (75)
p_uc_mx_c mtor 0.020 0.001 Beta (75)
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p_uc_mx_c_mdstom 0.013 0.001 Beta (75)
p_uc_mx_c_mdstomds 0.979 0.049 Beta (75)
p_uc_mx_c_mdstosur 0.008 0.000 Beta (75)
p_uc_sur_psurc 0.500 0.025 Beta (75)
p_uc_sur_postsurr 0.450 0.023 Beta (75)
p_uc_sur_sur 0.050 0.003 Beta (75)
p_uc_psurr_sur 0.050 0.003 Beta (75)
p_uc_psurr_psurr 0.777 0.039 Beta (75)
p_uc_psurr_psurc 0.173 0.009 Beta (75)
p_uc_psurc_sur 0.050 0.003 Beta (75)
p_uc_psurc_psurc 0.705 0.035 Beta (75)
p_uc_psurc_psurr 0.245 0.012 Beta (75)
p_cd mx v rtom 0.031 0.002 Beta (76)
p_cd mx v _rtor 0.969 0.048 Beta (76)
p_cd mx v _mtom 0.560 0.028 Beta (76)
p_cd mx_v_mtomds 0.208 0.010 Beta (76)
p_cd mx v_mdstom 0.180 0.009 Beta (76)
p_cd mx v_mtor 0.232 0.012 Beta (76)
p_cd mx v_mdstosur 0.027 0.001 Beta (76)
p_cd mx v _mdstomds 0.793 0.040 Beta (76)
p_cd mx c rtom 0.080 0.004 Beta (76)
p_cd mx c_rtor 0.920 0.046 Beta (76)
p_cd mx ¢ mtom 0.588 0.029 Beta (76)
p_cd mx ¢ mtomds 0.387 0.019 Beta (76)
p_cd mx ¢ _mdstom 0.054 0.003 Beta (76)
p_cd mx ¢ mdstomds 0.919 0.046 Beta (76)
p_cd mx c_mdstosur 0.027 0.001 Beta (76)
p_cd mx_surtor 0.775 0.039 Beta (76)
p_cd mx_surtom 0.113 0.006 Beta (76)
p_cd mx_surtomds 0.085 0.004 Beta (76)
p_cd mx_surtosur 0.027 0.001 Beta (76)
Failure

P _UC VDZ Indu Mixed Mod response 0.390 0.054 Beta (75)
P_UC VDZ Indu Mixed Mod No-response 0.610 0.033 Beta (75)
P _UC CT Indu Mixed total response 0.206 0.036 Beta (75)
P _UC CT Indu Mixed total No-response 0.794 0.036 Beta (75)
P CD VDZ Indu Mixed Mod response 0.320 0.041 Beta (76)
P_CD VDZ Indu Mixed Mod No-response 0.680 0.033 Beta (76)
P_CD CT Indu Mixed Mod response 0.220 0.038 Beta (76)
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P CD CT Indu Mixed Mod No-response 0.780 0.202 Beta (76)
P CD VDZ Indu Remission 0.170 0.038 Beta (76)
P CD _CT Indu Remission 0.080 0.020 Beta (76)
P CD VDZ Indu_ Clinical response 0.190 0.142 Beta (76)
P CD _CT Indu Clinical response 0.140 0.007 Beta (76)
P UC VDZ Indu Remission 0.231 0.012 Beta (75)
P UC VDZ Indu_Clinical response 0.159 0.008 Beta (75)
P_UC CT Indu_Remission 0.032 0.002 Beta (75)
P_UC CT Indu_Clinical response 0.175 0.009 Beta (75)
P CD sur 0.300 0.015 Beta (76)
P _CD Indu CNr 0.700 0.035 Beta (76)
P _UC sur 0.300 0.015 Beta (75)
P _UC Indu CNr 0.700 0.035 Beta (75)
p_uc_mx_v_rtom 0.073 0.004 Beta (75)
p_uc mx v _rtor 0.927 0.046 Beta (75)
p_uc_mx_v_mtom 0.574 0.029 Beta (75)
p_uc_mx_v_mtomds 0.164 0.008 Beta (75)
p_uc_mx_v_mdstom 0.212 0.011 Beta (75)
p_uc_mx_v_mtor 0.262 0.013 Beta (75)
p_uc_mx_v_mdstosur 0.008 0.000 Beta (75)
p_uc_mx_v_mdstomds 0.780 0.039 Beta (75)
p_uc_mx_c_rtom 0.084 0.004 Beta (75)
p_uc_mx_c_rtor 0.916 0.046 Beta (75)
p_uc_mx_c_mtom 0.542 0.027 Beta (75)
p_uc_mx_c_mtomds 0.438 0.022 Beta (75)
p_uc_mx_c_mtor 0.020 0.001 Beta (75)
p_uc_mx_c_mdstom 0.013 0.001 Beta (75)
p_uc_mx_c_mdstomds 0.979 0.049 Beta (75)
p_uc_mx_c mdstosur 0.008 0.000 Beta (75)
p_uc_sur psurc 0.500 0.025 Beta (75)
p_uc_sur postsurr 0.450 0.023 Beta (75)
p_uc_sur_sur 0.050 0.003 Beta (75)
p_uc_psurr_sur 0.050 0.003 Beta (75)
p_uc_psurr_psurr 0.777 0.039 Beta (75)
p_uc_psurr_psurc 0.173 0.009 Beta (75)
p_uc_psurc_sur 0.050 0.003 Beta (75)
p_uc_psurc_psurc 0.705 0.035 Beta (75)
p_uc_psurc_psurr 0.245 0.012 Beta (75)
p_uc_mx_cnr_mdstomds 0.982 0.049 Beta (75)
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p_cd mx v rtom 0.021 0.001 Beta (76)
p_cd mx v rtor 0.979 0.049 Beta (76)
p_cd mx v_mtom 0.531 0.027 Beta (76)
p_cd mx v _mtomds 0.240 0.012 Beta (76)
p_cd mx v _mdstom 0.137 0.007 Beta (76)
p_cd mx v_mtor 0.229 0.011 Beta (76)
p_cd mx v_mdstosur 0.027 0.001 Beta (76)
p_cd mx_v_mdstomds 0.836 0.042 Beta (76)
p_cd mx c rtom 0.121 0.006 Beta (76)
p_cd mx c rtor 0.879 0.044 Beta (76)
p_cd mx ¢ mtom 0.600 0.030 Beta (76)
p_cd mx c mtomds 0.400 0.020 Beta (76)
p_cd mx_c mdstom 0.020 0.001 Beta (76)
p_cd mx c mdstomds 0.953 0.048 Beta (76)
p_cd mx_c mdstosur 0.027 0.001 Beta (76)
p_cd mx_surtor 0.775 0.039 Beta (76)
p_cd mx_surtom 0.113 0.006 Beta (76)
p_cd mx_surtomds 0.085 0.004 Beta (76)
p_cd mx_surtosur 0.027 0.001 Beta (76)
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Topic

No. Item

Appendix II: CHEERS 2022 Checklist (Model-based economic evaluation of VDZ vs CT)
Location

where item is
reported

1 Identify the study as an economic evaluation and specify the Yes
interventions being compared.
Provide a structured summary that highlights context, key
2 . NA
methods, results, and alternative analyses.
Introduction
Background and objectives 3 Give .the context for the stqd'y, the st.udy'ques.tlon, and |t§ Yes
practical relevance for decision-making in policy or practice.
Methods
Health economic analysis Indicate whether a health economic analysis plan was
4 . Yes
plan developed and where available.
Describe characteristics of the study population (such as age
Study population 5 range, demographics, socioeconomic, or clinical Yes
characteristics).
Setting and location 6 :rr]g\llrl]céz relevant contextual information that may influence Yes
Comparators 7 Describe the interventions or strategies being compared and Yes
why chosen.
Perspective 8 (?':e(l)tsee?e perspective(s) adopted by the study and why Yes
Time horizon 9 State the time horizon for the study and why appropriate. Yes
Discount rate 10 | Report the discount rate(s) and reason chosen. Yes
. Describe what outcomes were used as the measure(s) of
Selection of outcomes 11 Yes
benefit(s) and harm(s).
Describe how outcomes used to capture benefit(s) and Yes
Measurement of outcomes 12
harm(s) were measured.
. Describe the population and methods used to measure and Yes
Valuation of outcomes 13
value outcomes.
Measurement and valuation 14 | Describe how costs were valued. Yes
of resources and costs
Currency, price date, and 15 Report the dates of the estimated resource quantities and unit | Yes
conversion costs, plus the currency and year of conversion.
Rationale and description of If modelling is used, describe in detail and why used. Report if
16 : - ; . Yes
model the model is publicly available and where it can be accessed.
Describe any methods for analyzing or statistically
Analytics and assumptions 17 | transforming data, any extrapolation methods, and Yes
approaches for validating any model used.
- . Describe any methods used for estimating how the results of Yes
Characterizing heterogeneity | 18
the study vary for subgroups.
Characterizing distributional 19 Describe how impacts are distributed across different Yes
effects individuals or adjustments made to reflect priority populations.
Characterizing uncertainty 20 !Descrlbe mthods to characterize any sources of uncertainty Yes
in the analysis.
Approach to engagement Describe any approaches to engage patients or service
with patients and others 21 | recipients, the general public, communities, or stakeholders Yes
affected by the study (such as clinicians or payers) in the design of the study.
Results
Study parameters 29 'Repor.t all analytlg inputs .(su.ch as values, ranges, references) | Yes
including uncertainty or distributional assumptions.
Report the mean values for the main categories of costs and Yes
Summary of main results 23 | outcomes of interest and summarise them in the most
appropriate overall measure.
Describe how uncertainty about analytic judgments, inputs, or | Yes
Effect of uncertainty 24 | projections affect findings. Report the effect of choice of
discount rate and time horizon, if applicable.
Effect of engagement with Report on any difference patient/service recipient, general
patients and others affected | 25 | public, community, or stakeholder involvement made to the Yes
by the study approach or findings of the study
Discussion
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Location

Topic No. Item where item is
reported

Study findings, limitations, Report key findings, limitations, ethical or equity
generalisability, and current 26 | considerations not captured, and how these could affect Yes
knowledge patients, policy, or practice.
Other relevant information

Describe how the study was funded and any role of the funder | NA
Source of funding 27 | in the identification, design, conduct, and reporting of the

analysis

Report authors conflicts of interest according to journal or NA
Conflicts of interest 28 | International Committee of Medical Journal Editors

requirements.
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