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Background: The DESTINY-Breast03 clinical trial demonstrated that

trastuzumab deruxtecan (T-DXd) outperformed trastuzumab emtansine

(T-DM1) in progression-free survival (PFS) in patients with human epidermal

growth factor receptor 2 (HER2)-positive metastatic breast cancer (mBC).

Considering the excessive cost of antibody-drug conjugates, the clinical

value of T-DXd must be assessed by both its efficacy and cost. We

compared the cost-effectiveness of T-DXd and T-DM1 for patients with

HER2-positive mBC pretreated with anti-HER2 antibodies and a taxane from

the perspectives of the United States (US) and China.

Methods: A comprehensive Markov model based on the DESTINY-Breast03

phase III randomized clinical trial was used to compared the cost and

effectiveness of T-DXd and T-DM1 for HER2-positive mBC. Data on direct

medical cost and utilities were collected from published literatures. The

recorded data included the costs, quality-adjusted life-year (QALY),

incremental cost-effectiveness ratio (ICER) and incremental net-health

benefit (INHB). Sensitivity analysis was conducted to measure the potential

uncertainty due to parameter variability. Additional subgroup cost-effectiveness

analysis was performed.

Results: Treatment of HER2-positive mBC with T-DXd gained 0.73 QALYs

compared with T-DM1 strategy. The incremental cost was $59,942 in the

US, with an ICER of $ 82,112/QALY and an INHB of 0.33 QALYs, respectively.

In China, the incremental cost of T-DXd versus T-DM1 was $222,680, with an

ICER of $305,041/QALY and a negative INHB of -5.18 QALYs. At willingness-to-

pay (WTP) threshold of $150,000/QALY in the US and $37,653/QALY in China,

the probability of T-DXd as the dominant optionwas 77.5 and 0.1%, respectively.

The unit price of T-DXd greatly influenced the results according to one-way

sensitivity analysis. To meet the 50% or 90% chance of being cost-effective, the

estimated cost of T-DXd would need to be less than $17.24/mg and $12.06/mg

in China, respectively.
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Conclusion: T-DXd is more cost-effective than T-DM1 for patients with HER2-

positive mBC in the US, but not in China at current drug prices.
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cost-effectiveness, trastuzumab deruxtecan, trastuzumab emtansine, HER2-positive
breast cancer, antibody-drug conjugates, target therapy

Introduction

Breast cancer (BC) is the most frequent malignancy affecting

women worldwide, with 2.26 million new cases leading to

684,996 deaths worldwide in 2020 (Sung et al., 2021).

Accounting for approximately 15–20% of all invasive BC,

human epidermal growth factor receptor 2 (HER2)-positive

BC is closely related to aggressive tumor behavior and poor

prognosis (Waks and Winer, 2019). HER2-targeted monoclonal

pertuzumab and trastuzumab plus a taxane remains the first-line

standard of care for HER2-positive metastatic BC (mBC)

(NCCN, 2022). However, most patients experience disease

progression following a response to this treatment. In relapsed

or refractory disease, the antibody-drug conjugate (ADC)

trastuzumab emtansine (T-DM1) was recommended as the

second-line therapy according to the result of the EMILIA

and TH3RESA trials (Verma et al., 2012; Krop et al., 2017).

Although anti-HER2 agents have significantly improved the

prognosis of advanced HER2-positive BC, resistance to these

drugs develops almost inevitably, and the disease remains

incurable in mBC. Therefore, further effective therapy for

HER2-positive mBC, especially in later treatment, is still urgent.

Trastuzumab deruxtecan (known as DS-8201a or T-DXd)

is also a HER2-targeting ADC with a humanized anti-HER2

antibody, a cleavable tetrapeptide-based linker, and a novel

cytotoxic topoisomerase I inhibitor payload (Ogitani et al.,

2016; Nakada et al., 2019). The US Food and Drug

Administration (FDA) approved T-DXd for the treatment

of patients with HER2-positive mBC who have failed two

or more prior HER2-target treatments according to the results

from DESTINY-Breast01 (NCT03248492) trail (FDA, 2019;

Modi et al., 2020). In this phase II single arm study, T-DXd

showed superior antitumor activity in HER2-positive mBC,

and more than 60% of patients achieved objective response

with a median PFS of 16.4 months (Modi et al., 2020).

Furthermore, T-DXd was recommended as a choice for

HER2-positive mBC in both the US and China by the

NCCN and CSCO guidelines (CSCO, 2022; NCCN, 2022).

DESTINY-Breast03 trial (NCT03529110) is the first global

Phase III trial, which directly compared the efficacy and safety

of T-DXd versus T-DM1 and supports the potential of T-DXd

to become a new standard of care for patients who have

previously been treated for HER2-positive mBC (Cortes

et al., 2022). In this pivotal trail, overall response occurred

in 79.7 and 34.2% of those who received T-DXd and T-DM1,

respectively. At 12 months, the estimated PFS rate for T-DXd

was 75.8% compared with 34.1% for T-DM1, with a HR of 0.28

(95% CI, 0.22–0.37, p < 0.001) (Cortes et al., 2022). The

estimated OS at 12 months was 94.1% for T-DXd and

85.9% for T-DM1, respectively, with a HR of 0.55 (95% CI,

0.36–0.86, p = 0.007). The PFS benefits of T-DXd over T-DM1

was consistently observed across all key subgroups. In

addition, the incidence rate of grade 3 or 4 adverse events

(AEs) was similar between the two strategies (45.1 and 39.8%).

The T-DXd is an attractive therapeutic option that

significantly decreases the risk of cancer progression and

death among patients with HER2-positive mBC. However, the

high price of T-DXd coupled with the relatively large patient

population lead to a heavy economic burden and make it

unaffordable for healthcare systems. Therefore, cost-

effectiveness in healthcare is vital for decision-makers and

clinicians to optimally allocate the limited medical resources.

However, no relative economic analysis of treatment with T-DXd

versus T-DM1 for BC has been reported previously. In this study,

we compared the cost-effectiveness of T-DXd and T-DM1 for

patients with HER2-positive mBC following initial treatment

with trastuzumab and a taxane from the perspectives of the

United States (US) and China.

Materials and methods

Analytical overview and model structure

A comprehensive Markov model was conducted to compare

the cost and effectiveness of T-DXd and T-DM1 for patients with

HER2-positive mBC (Supplementary Figure S1). We simulated a

hypothetical population of patients mirror to those in the

DESTINY-Breast03 trial (Supplementary Table S1) (Cortes

et al., 2022). Eligible patients were included in our model and

were randomly assigned to receive T-DXd (5.4 mg/kg

intravenously on day 1 every 3 weeks) or T-DM1 (3.6 mg/kg

intravenously on day 1 every 3 weeks) (Cortes et al., 2022). Our

simulated treatment benefits were based on the PFS and OS

survival curves from the clinical trial. During two initial

treatments in the PFS state, patients would experience a

response and continue with the therapy—either with or

without grade 3 or 4 AEs until progression, unacceptable AEs

or death. Upon progression or unacceptable AEs, both groups

would receive subsequent treatment and best support care (BSC).

As observed in the DESTINY-Breast03 trial, 29.9% (78/261)

patients in the T-DXd group and 62.4% (164/263) patients in
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the T-DM1 group received post-study systemic anticancer

treatment (Cortes et al., 2022).

Three mutually exclusive health states were constructed to

reflect the disease course of HER2-positive mBC: PFS,

progression disease (PD), and death (Figure 1). We set the

model cycle length to 21 days, which is consistent with the

DESTINY-Breast03 trial. The time horizon was 10 years. The

measured parameters were total costs, life-years (LYs), quality-

adjusted life-years (QALYs), and incremental cost-

effectiveness ratios (ICERs). We adopted half-cycle correlation

and 3% annual discount rate for cost and survival estimates

(Huntington et al., 2018). To estimate the cost-effectiveness

of therapies, $150,000/QALY was considered the willingness-

to-pay (WTP) threshold in the US (Kohn et al., 2017;

Huntington et al., 2018; Wan et al., 2019; Su et al., 2021).

In China, the threshold of 3× the per capita gross

domestic product of China in 2021 ($37,653/QALY) were

used according to the World Health Organization

recommendation (Murray et al., 2000; Aguiar et al., 2018;

Wu et al., 2018a; Chen et al., 2019). The model was created

by TreeAge Pro (TreeAge software, Williamstown, MA),

and the additional statistical analysis was carried out in R

(version 4.0.3).

We considered to evaluated the incremental net-health

benefit (INHB) according to the following formula:

(μE1 − μE0) − (μC1 − μC0)/WTP, where μEi and μCi represent

the effectiveness and cost of T-DXd (i = 1) or T-DM1 (i = 0),

respectively (Su et al., 2021). Also, we investigated the cost-

effectiveness of subgroups based on the forest plot of the

DESTINY-Breast03 trial (Cortes et al., 2022). Patients were

stratified according to lines of previous therapy, visceral

disease, previous pertuzumab treatment, hormone-receptor

status, and stable brain metastases. Aside from PFS HRs, we

assumed that the data were the same for all subgroups in the

trial because of the lack of sufficient data.

Model survival and transition estimates

The time-dependent transition probabilities among the three

health states were calculated from the PFS and OS Kaplan-Meier

curves of DESTINY-Breast03 trial (Cortes et al., 2022). First, we

used the GetData Graph Digitizer software (version 2.26) to

extract data points up to last follow-up from the curves with the

method described by Hoyle et al. (Hoyle and Henley, 2011).

Subsequently, the data was used to fit five common parametric

survival models, including the Exponential, Weibull, Log-logistic,

Lognormal, and Gompertz models (Posada and Buckley, 2004).

The log-logistic distribution was determined to be the most

rational function to extrapolate the survival curves because it

provided the best fit based on the visual fit, the Akaike

information criterion, and Bayesian’s information criterion

(Supplementary Table S2 and Supplementary Figure S2). The

transition probabilities between health states in each 21-day cycle

were estimated according to the following formula:

1 − {[1 + λtγ]/[1 + λ(t + 1)γ]}, where λ is the scale parameter,

γ is the shape parameter and t is the current model cycle (Diaby

et al., 2014). The details of the estimated model parameters are

listed in Table 1.

Cost and utility

The direct medical costs considered were as follows: drug

acquisition costs, therapy administration, management of

serious AEs, follow-up, BSC, subsequent treatment, and end-

of-life care (Table 2) (Sorensen et al., 2012; Deshmukh et al.,

2017; Ding et al., 2017; Wu et al., 2018b; Wu and Ma, 2020;

US Department of Health and Human Services, 2022;

Yaozh, 2022). The sales price of each drug in the US was

calculated according to the 2022 Average Sales Price (ASP)

Drug Pricing obtained from the Centers for Medicare and

FIGURE 1
Markov model. T-DM1, trastuzumab emtansine; T-DXd, trastuzumab deruxtecan.
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Medicaid Services (Centers for Medicare and Medicaid

Services, 2022). The price of T-DXd in Hong Kong was

used because it was not yet listed in Chinese mainland

(DrugsHK, 2022). To calculate the medication doses of the

drugs, a typical patient weighed and surface area of 70 kg and

1.79 m2 in the US, and 59 kg and 1.61 m2 in China was assumed

for analysis (Kohn et al., 2017; The State Council Information

Office, 2020). In additional, all costs in China were converted

into US dollars at the exchange rate of April, 2022 (1 US dollar =

6.3509 Chinese yuan renminbi) (THE PEOPLE’S BANK OF

CHINA, 2022).

Grade 3–4 AEs that occurred in over 5% of patients and had

significantly different rates between treatments were included

(Table 1). Under these conditions, the costs of managing

neutropenia, leukopenia, anemia, thrombocytopenia, nausea,

and fatigue were evaluated in our analysis (Rashid et al., 2016;

Mistry et al., 2018; Wong et al., 2018; Chen et al., 2021). The cost

related to AEs was calculated by the cost of managing the AE per

event bymultiplying the incidence rate of each AE reported in the

DESTINY-Breast03 trial. Drug doses and unit price are shown in

Supplementary Table S3.

The utilities of the health states were obtained from the

published literatures on advanced BC (Zhang and Long, 2019;

Wu and Ma, 2020). We assigned utility values of 0.85 for all

patients who either received T-DXd or T-DM1 in the PFS state

and 0.52 for patients who moved to the PD state. The uncertainty

surrounding the utility values was evaluated in the sensitivity

analysis.

Sensitivity analysis

To evaluate the robustness of the model and the variable

uncertainty influence on the results, one-way sensitivity analysis

was conducted with all parameters significant at 95% confidence

intervals or within a range of 20% from their baseline values

(Kohn et al., 2017; Wan et al., 2019). In the probabilistic

sensitivity analysis (PSA), key model parameters were

randomly sampled using the Monte Carlo simulations to run

10,000 replicated outcomes. We assigned recommended

distributions according to the parameter types, with Gamma

distribution representing the costs, and Beta distribution

TABLE 1 Key clinical and health preference data.

Parameters T-DXd T-DM1 References Distribution

Log-logistic survival model

OS of T-DXd Scale = 0.0027363; Shape = 1.2208158 - -

OS of T-DM1 Scale = 0.008943;Shape = 1.032004 - -

PFS of T-DXd Scale = 0.0075200; Shape = 1.3592687 - -

PFS of T-DM1 Scale = 0.110280; Shape =0.957990 - -

Grades 3–4 AEs incidence (%)

Neutropenia 49 (19.1) 8 (3.1) Cortes et al., (2022) Beta

Leukopenia 17 (6.6) 1 (0.4) Cortes et al., (2022) Beta

Anemia 15 (5.8) 11 (4.2) Cortes et al., (2022) Beta

Thrombocytopenia 18 (7.0) 65 (24.9) Cortes et al., (2022) Beta

Nausea 17 (6.6) 1 (0.4) Cortes et al., (2022) Beta

Fatigue 13 (5.1) 2 (0.8) Cortes et al., (2022) Beta

Proportion of receiving post-study
anticancer treatment (%)

Systemic therapy 78 (29.9) 164 (62.4) Cortes et al., (2022) Beta

Radiation 10 (3.8) 25 (9.5) Cortes et al., (2022) Beta

Surgery 2 (0.8) 10 (3.8) Cortes et al., (2022) Beta

Rate of treatment discontinuation
due to AE (%)

35 (13.6) 19 (7.3) Cortes et al., (2022) Beta

Utility

PFS 0.85 (0.68–1) Wu and Ma, (2020) Beta

PD 0.52 (0.42–0.62) Wu and Ma, (2020) Beta

Discount rate (%) 3 (0–8) Huntington et al.,
(2018)

Beta

AE, adverse event; OS, overall survival; PD, progression disease; PFS, progression-free survival; T-DM1, trastuzumab emtansine; T-DXd, trastuzumab deruxtecan.
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TABLE 2 Cost estimates.

Parameters United States ($) China ($) Distribution

Mean Range Mean Range

PFS cost ($)

T-DXd 9,305 Centers for Medicare and Medicaid Services, (2022) 7,228–10,842 10,983 DrugsHK, (2022) 8,786–13,180 Gamma

T-DM1 8,603 Centers for Medicare and Medicaid Services, (2022) 6,882–10,324 3,077 Yaozh, (2022) 2,462–3,694 Gamma

Drug administration per unit 292 Wu et al. (2018b) 234–350 18 Wu et al. (2018b) 14–22 Gamma

Routine follow-up per time 1,139 Sorensen et al. (2012) 911–1,367 166 Ding et al. (2017) 133–199 Gamma

Cost of BSC per cycle 3,230 Wu and Ma, (2020) 2,395–4,038 807 Ding et al. (2017) 646–968 Gamma

Cost of managing AEs (grades 3–4) per event

Neutropenia/Leukopenia 17,181 Wong et al. (2018) 16,110–18,429 412 Rashid et al. (2016) 330–494 Gamma

Anemia 20,260 Wong et al. (2018) 19,295–21,378 508 Wu et al. (2018b) 406–610 Gamma

Thrombocytopenia 22,698 Wong et al. (2018) 20,289–25,377 3,395 Wu et al. (2018b) 2,716–4,074 Gamma

Nausea 19,134 Wong et al. (2018) 16,187–23,595 323 Chen et al. (2021) 258–388 Gamma

Fatigue 6,908 Mistry et al. (2018) 5,526–8,290 110 Wu et al. (2018b) 88–132 Gamma

PD cost ($)

Systemic treatment in T-DXd 2,530 Cortes et al. (2022) 2,024–3,036 1,157 Cortes et al. (2022) 926–1,388 Gamma

Systemic treatment in T-DM1 5,640 Cortes et al. (2022) 4,512–6,768 4,022 Cortes et al. (2022) 3,218–4,826 Gamma

Radiation 7,814 Deshmukh et al. (2017); US Department of Health and Human Services, (2022) 3,907–15,628 6,298* 5,038–7,558 Gamma

Surgery 2,580 Deshmukh et al. (2017); US Department of Health and Human Services, (2022) 1,259–3,778 2,362* 1,890–2,834 Gamma

End-of-life care per patient once 9,032 Sorensen et al. (2012) 7,226–10,838 1,893 Wu et al. (2018b) 1,564–2,346 Gamma

Body weight (kg) 70 Kohn et al. (2017) 56–84 59 The State Council Information Office, (2020) 47–71 Gamma

Body surface area (meters2) 1.79 Kohn et al. (2017) 1.78–1.80 1.61 The State Council Information Office, (2020) 1.60–1.62 Gamma

AE, adverse event; BSC, best support care; OS, overall survival; PD, progression disease; PFS, progression-free survival; T-DM1, trastuzumab emtansine; T-DXd, trastuzumab deruxtecan. * The costs of radiation and surgery were estimated based on the price

of West China Hospital Sichuan University, 2022.
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TABLE 3 Base-case results.

Strategy Total cost
($)

Overall QALYs Overall LYs ICER ($) INHB

per LY per QALY

The US

T-DXd 704,590 3.83 5.83 95,146 82,112 0.33

T-DM1 644,648 3.10 5.20 - - -

China

T-DXd 533,251 3.83 5.83 353,460 305, 041 −5.18

T-DM1 310,571 3.10 5.20 - - -

ICER, incremental cost-effectiveness ratio; INHB, incremental net-health benefit; LY, life year; QALY, quality-adjusted life year; T-DM1, trastuzumab emtansine; T-DXd, trastuzumab

deruxtecan.

FIGURE 2
One-way sensitivity analyses. Tornado diagrams show the top 10 parameters that have the greatest impact on the results from the perspectives
of the US (A) and China (B). BSC, best support care; ICER, incremental cost-effectiveness ratio; PD, progression disease; PFS, progression-free
survival; QALY, quality-adjusted life year.
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representing the probabilities, incidences of AEs and utility

scores.

Results

Base-case results

Within a 10-year horizon, the life expectancy of patients with

mBC receiving T-DXd was 0.63 LYs (7.56 months) longer than

that of patients receiving T-DM1 based on the model. After

applying quality-of-life adjustment and future discounting,

T-DXd gained additional 0.73 QALYs compared with T-DM1.

In the US, the use of T-DXd cost an additional $59,942 compared

with T-DM1, resulting in an ICER of $82,112/QALY ($95,146/

LY) and an INHB of 0.33 QALYs at a WTP threshold of

$150,000/QALY. In China, the incremental cost of T-DXd

versus T-DM1 was $222,680, with an ICER of $305,041/

QALY ($353,460/LY) and an INHB of -5.18 QALYs at a

WTP threshold of $37,653/QALY. Detailed results are showed

in Table 3.

Sensitivity analysis

Tornado diagrams are employed to present the results of

the one-way sensitivity analysis (Figure 2). In the US, the unit

price of T-DXd had the greatest impact on the ICER. When its

lower boundary ($20/mg) was applied, the ICER of T-DXd

vs. T-DM1 fell to $-9,716/QALY, which suggested that T-DXd

gained more health benefits with less cost. When the upper

boundary ($30/mg) was applied, the ICER increased to

$174,541/QALY, which was greater than the threshold of

$150,000/QALY. Other considerable influential parameters

were the proportion and cost of patients receiving systematic

treatment in the T-DM1 group after PD, the unit price of

T-DM1, and the average body weight, which would not

increase ICERs over the WTP threshold. Similar results were

obtained from the perspective of China. The most sensitive

parameters were the unit price of T-DXd, the utility of FPS, and

the average body weight, which varied the ICERs ranged

from $197,478/QALY to $414,833/QALY, $244,966/QALY to

$427,051/QALY, and $215,166/QALY to $397,145/QALY,

respectively. Regardless of the changes in the parameters, the

ICERs were consistently higher than the WTP threshold of

$37,653/QALY.

The results of PSA showed that compared with T-DM1, the

probability of T-DXd being cost-effective is 77.5 and 0.1% when

the threshold was equal to $150,000/QALY and $37,653/QALY

in the US and China, respectively (Figure 3 and Supplementary

Figure S3). When the price of T-DXd was reduced to 50 and 35%

of its current price ($17.24/mg and $12.06/mg, respectively),

there would be a more than 50 and 90% chance that T-DXd

would be a cost-effective therapy in China.

In subgroup analyses, T-DXd remained a cost-effective

strategy from the perspective of the US. The ICER showed the

greatest decrease in patients with stable brain metastases, with an

ICER of $61,366/QALY and an INHB of 0.40 QALY, followed by

patients treated with 0 or 1 line of previous therapy, patients with

HR-positive disease, and patients without visceral disease

(Figure 4 and Supplementary Table S4). Furthermore, T-DXd

was bound up with positive INHBs, and the probability of T-DXd

being cost-effective was greater than 70% in most subgroups at

the WTP threshold of $150,000/QALY. In China, the lowest

ICER among different subgroups was $289,078/QALY, which

was well above theWTP threshold of $37,653/QALY. T-DXd was

associated with negative INHBs in all subgroups with zero chance

to be cost-effective (Supplementary Figure S4 and Supplementary

Table S4).

FIGURE 3
Probabilistic sensitivity analysis. Acceptable curves present
the probability of T-DXd and T-DM1 being cost-effective at
different WTP thresholds from the perspectives of the US (A) and
China (B). The dark dotted lines represent the thresholds used
in the study. QALY, quality-adjusted life year; WTP, willingness-
to-pay.
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Discussion

The inspiring results of phase III DESTINY-Breast03 trial

demonstrated a favorable benefit-risk profile for the novel ADC

T-DXdwith a significantly improved PFS over T-DM1. However,

the high prices of new anticancer drugs impose economic

burdens for both patients and the national medical healthcare

systems, leading to a sharp increase in the consumption of health

resources. Therefore, to make the best use of limited resources, it

is important to make an economic evaluation of new therapies

and expensive drugs.

Base on the current model, the T-DXd gained an additional

0.73 QALYs compared with T-DM1, providing ICERs of

$82,112/QALY in the US and $305,041/QALY in China,

respectively. At the WTP threshold of $150,000/QALY in the

US, the results suggested that T-DXd was a cost-effective

therapeutic approach. However, T-DXd was less cost-effective

than T-DM1 in China given the current drug prices.

One-way sensitivity analysis suggested that the most

relatively sensitive parameter driving this model outcome was

the drug price of T-DXd in both the US and China. The PSA

showed a 77.5% probability of T-DXd being cost-effective in the

US, while T-DXd had nearly zero chance to be cost-effective in

China. To achieve the same probability of cost-effectiveness, the

appropriate unit price of T-DXd would be less than $15.18/mg

(44% of current price), which indicated that the T-DXd was less

acceptable in China than in the US. The potential reasons might

be the following: the WTP threshold in the US was much higher

than that in China, and the price gap between T-DXd and

T-DM1 in China. At present, T-DM1 has been market in

mainland China, but not T-DXd. The model’s drug price was

referred to the Hongkong price. We noted that the price of

T-DXd is more than three times that of T-DM1, and this gap

leaded the total cost of T-DXd to be substantially higher than that

of T-DM1, resulting in unfavorable results. Although T-DXd

may not be cost-effective in China, this should not mean that

patients should be treated with the less-effective therapies. The

sensitivity analysis suggested that the economic outcome may

become favorable as the price of T-DXd decreases. As part of the

medical and health system program in the National 13th five-

year plan, the Chinese government has launched a centralized

drug procurement plan. Actions have been taken to reduce the

price of anti-cancer drugs. And the prices of many anticancer

drugs dropped sharply after negotiation and included in medical

insurance after entering the Chinese market (State Council of

China, 2020). Therefore, the actual variations in drug prices

provide the possibility for T-DXd to be cost-effective after

entering the procurement list in China.

Some previous studies have evaluated the cost-effectiveness

of ADCs in BC. One recent publication analyzed the cost-

effective of sacituzumab govitecan (SG), which has been

approved by the US FDA for the treatment of metastatic

triple-negative BC (Chen et al., 2021). Compared with single-

agent chemotherapy, SG presented an ICER of $924,037/QALY

FIGURE 4
Subgroup analysis results of INHBs and probabilities of being cost-effective for progression-free survival in the US. The vertical dotted line
represents the point of no effect (INHB = 0), the dark blue squares represent the median INHBs, and the horizontal lines represent the ranges of
INHBs adjusted by the HRs. HR, hazard ratio; INHB, incremental net-health benefit; PFS, progression-free survival.
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in China and $494,479/QALY in the US, respectively, which

indicated that SG was not cost-effective in both two countries.

Another cost-effectiveness analysis evaluated data from the

EMILIA and TH3RESA trials and found that the T-DM1 had

ICERs of €167,236/QALY compared with lapatinib plus

capecitabine, and €49,798/QALY compared with capecitabine

(Squires et al., 2016). The results of PSA showed that T-DM1 was

not cost-effective for treating HER2-positive advanced BC.

Similar results with ADCs being not cost-effective were obtain

in several study (Le et al., 2016; Diaby et al., 2017; Wang et al.,

2020; Zhang et al., 2021). However, Guiliani et al. reported that

T-DM1 was a cost-effective option for pretreated HER2-positive

BC with an ICER of € 406 per month of OS gained (Giuliani and

Bonetti, 2021). The difference result might mainly due to the

different outcomes used.

Several strengths of present study deserve to be emphasized.

First, to the best of our knowledge, this is the first cost-

effectiveness analysis that directly compared T-DXd with

T-DM1 in patients with HER2-positive mBC by incorporating

the latest evidence. ADCs are emerging as promising therapeutic

options for BC. Both T-DXd and T-DM1 have received approval

from the FDA for metastasis HER2-positive BC, however,

precious economic evaluation of T-DXd and T-DM1 is

limited. Second, for the differences in medical environment

and nation situation, we focused on comparing the cost-

effectiveness of T-DXd and T-DM1 from the perspective of

the US and the Chinese medical system. The results could

provide useful information to the clinician, government, and

the healthcare financial structures, to make decisions.

Furthermore, the current analysis is helpful to inform the

multilateral drug price negotiations with the availability of

T-DXd in the Chinese market. Third, we conducted analysis

to estimate the economic outcomes of five subgroups designated

by the DESTINY-Breast03 trial. Subgroup based economic

information may contribute to treatment decision-making.

Our analysis has some limitations need to be mentioned.

First, as with many models, we used a log-logistic distribution to

deduce the survival outcomes beyond the observational time of

the DESTINY-Breast03 trial, which was an inevitable limitation.

However, the model uncertainty regarding the long-term survival

rates is small owing to the good fitness of the model. The long-

term benefits of T-DXd remain an open question. The model can

be verified based on long-term survival data when more mature

data is available in the future. Second, patients in our model were

assumed to have similar quality of life to those in previous studies

because the DESTINY-Breast03 trial did not report the health

utility values. Additionally, we assumed the utility values of

Chinese patients were the same as those of Western patients.

The utilities within a range of 20% were subjected to sensitivity

analysis to confirm that this parameter would not change the

results. Third, the cost of grade 1 or 2 AEs was not considered,

which may underestimate the total cost of T-DXd. Fortunately,

the results were not sensitive to the parameters associated with

AEs. Fourth, since T-DXd has not been marketed in Chinese

mainland, the model’s drug price was based on the Hongkong

price. We estimate the cost-effectiveness of T-DXd by

calculating 50 and 35% of the model price, which is

expected to include the lowest price of T-DXd upon

approval. The current study is required to be update as

T-DXd is launched in China.

Conclusion

In conclusion, T-DXd is a cost-effective therapy for patients

with HER2-positive mBC compared to T-DM1 from the

perspective of the US at a WTP threshold of $150,000/QALY.

However, T-DXd is less cost-effective than T-DM1 in China at

current drug price. A reduction in the price of T-DXd may be

helpful to improve its cost-effectiveness.
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