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Abstract

Background: Results from DESTINY-Breast04 trial revealed that trastuzumab deruxtecan
(T-DXd) improved both progression-free survival and overall survival for patients with human
epidermal growth factor receptor 2 (HER2)-low metastatic breast cancer (mBC). However, the
economic impact of this practice remains unclear. The purpose of this study was to evaluate
the cost-effectiveness of T-DXd on HER2-low mBC from the viewpoint of U.S. payers.
Methods: Using the clinical data from the DESTINY-Breast04 trial, a three-state Markov
model was created to assess the economic and health effects of T-DXd versus chemotherapy.
The incremental cost-effectiveness ratio (ICER] and willingness-to-pay threshold were
determined and compared. One-way and probabilistic sensitivity analysis were used to

measure parameter uncertainty.

Results: In the overall HER2-low population, T-DXd provided additional 0.47 quality-adjusted
life-years (QALYs) at an increased cost of $149,222 compared with chemotherapy, yielding an
ICER of $317,494/QALY. The ICER was $353,903/QALY in the hormone receptor (HR]-positive
subgroup, which decreased to $259,825/QALY in the HR-negative subgroup. The sensitivity
analysis found that T-DXd would not be cost-effective in the base-case. The expected cost of
T-DXd will be less than $4,281/cycle ($11.33/mg) or $1,903/cycle ($5.03/mg]) to achieve a 50 or

90% cost-benefit probability, respectively.

Conclusions: T-DXd provides significant health benefit for patients with HER2-low mBC
compared with chemotherapy but is unlikely to be cost-effective in the United States.
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Introduction

Breast cancer (BC) is the most diagnosed malig-
nancy and the leading cause of cancer-related
deaths among women both in the United States
and across the globe, with 287,850 new cases and
43,250 deaths estimated in 2022.! Approximately
80-85% of those new cases were previously con-
sidered to be human epidermal growth factor
receptor 2 (HER2)-negative subtype, including
hormone receptor (HR)-positive and triple nega-
tive breast cancer (TNBC).2 However, approxi-
mately 45-55% of tumors previously reported as

HER2-negative subtype can now be considered
as HER2-low expression, with an immunohisto-
chemistry (IHC) 1+ or 2+ with negative in situ
hybridization.? Due to the low level of HER2 pro-
tein on the cancer cell surface, conventional
HER?2-directed therapies have not improved clin-
ical outcomes in patients with HER2-low.+8
Therefore, HER2-low BC is treated as
HER2-negative.

For HR-positive HER2-negative advanced or met-
astatic BC (mBC), endocrine therapy (ET)
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combined with cyclin-dependent kinase (CDK)
4/6 inhibitor is the preferred option.%10 On progres-
sion, the treatment is usually selected based on the
patient’s previous treatment, tumor load, and bio-
markers. ET combined with targeted therapy or
chemotherapy can be considered as the second- or
later-line therapy. For advanced or metastatic
TNBC, pembrolizumab combined with chemo-
therapy is recommended as first-line therapy for
patients with programmed cell death-ligand 1 (PD-
L1) combined positive score (CPS) = 10.11 Patients
with germline breast cancer susceptibility gene 1/2
(BRCA 1/2) mutation can be treated with platinum
or polyadenosine diphosphate-ribose polymerase
inhibitors. Sacituzumab govitecan (SG) is one of
the recommended options in the second or later
line in the metastatic setting according to the
ASCENT trial.® In the case of PD-L1-negative, no
germline BRCA 1/2 mutation TNBC, or in later-
line settings, systemic chemotherapy is the stand-
ard of care, which has poor response rates and
limited progression-free survival (PFS).12-14 Recent
findings from randomized phase III DESTINY-
Breast04 trial have challenged this paradigm, open-
ing the door to a new therapeutic option for the
large subset of patients with HER2-low disease.!>

Trastuzumab deruxtecan, also known as T-DXd
or DS-8201a, is a new HER2-targeted antibody-
drug conjugate (ADC) with a cytotoxic drug pay-
load.'® T-DXd was granted approval by the U.S.
Food and Drug Administration for the treatment
of patients with unresectable or metastatic HER2-
low BC based on the data from the DESTINY-
Breast04 (NCTO03734029) trail.!” In this
randomized, multicenter clinical trial, T-DXd
successfully prolonged both PFS and overall sur-
vival (OS) in patients with HER2-low unresecta-
ble and/or mBC who had been heavily pretreated,
compared to the standard single-agent chemo-
therapy chosen by the physicians.!> Based on
18.4months of median follow-up, T-DXd
reduced the risk of disease progression or death
by approximately 50% (median PFS: 9.9 versus
5.1 months; hazard ratio [HR] 0.50, p<0.0001),
and the risk of death by 36% (median OS: 23.4
versus 16.8 months; HR 0.64, p=0.001) among
all patients, regardless of HR status. In addition,
the chemotherapy group had a higher incidence
of adverse events (AEs) of grade 3 or higher than
the T-DXd group (67.4 versus 52.6%). In light of
these results, T-DXd may become the standard
therapy for HER2-low mBC with limited alterna-
tive options. Furthermore, T-DXd was recom-
mended as the preferable therapy for patients

with unresectable or metastatic HER2-low BC
who have received a prior chemotherapy in meta-
static setting, and if HR-positive are refractory to
ET in updated guidelines.%10:18

T-DXd has shown great efficacy and safety, but it
is costly. Attention should be paid to the huge
cost burden of patients and the healthcare sys-
tem. Evaluating the cost-effectiveness of novel
therapy has become crucial for providing policy-
makers, providers, and patients with reliable evi-
dence regarding the value of implementing new
therapeutic interventions. The current study was
designed to investigate the economic outcomes of
T-DXd compared with chemotherapy in previ-
ously treated HER2-low mBC from the U.S. pay-
ers’ perspective.

Materials and methods

Population and intervention

The population in our model was similar to those
in the DESTINY-Breast04 clinical trial: patients
had HER2-low, unresectable, or mBC (regardless
of HR status); and had received 1-2 prior lines of
chemotherapy (Supplemental Table 1).15 Patients
were randomly assigned in a 2:1 ratio to receive
either T-DXd or single-agent chemotherapy
(Figure 1), including eribulin (51.1%), capecit-
abine (20.1%), gemcitabine (10.3%), nab-pacli-
taxel (10.3%), or paclitaxel (8.2%).!15 Patients
were followed up by whole blood count, liver and
kidney function, SpO,, and alkaline phosphatase,
chest computed tomography (CT), abdominal
CT/magnetic resonance imaging (MRI), brain
MRI, bone scan, and test for any additional newly
suspected sites of progression every 6 weeks dur-
ing the treatment and every 3months from the
date of follow-up visit until death.

Model construction

TreeAge Pro 2018 software (TreeAge Software,
Williamstown, MA) was used to build a compre-
hensive Markov model (Supplemental Figure 1).
As shown in Figure 1, three health states were
identified in the development of HER2-low mBC:
PFS (initial state), progressive disease (PD state),
and death (absorbing state). In the PFS state, all
patients continued with their therapies until dis-
ease progression, intolerable AEs, or death. In the
PD state, all patients were presumed to receive
salvage chemotherapy and best supportive care
(BSC) until death due to the lack of treatment
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Figure 1. Markov model simulating the results of the DESTINY-Breast04 clinical trial. The three health
states are associated with transitional variables. During each 3-week cycle, patients either remained in their
assigned health state or progressed to a new health state.

T-DXd, trastuzumab deruxtecan.

data in the sequence line based on the DESTINY-
Breast04 trial. We used a cycle duration of 21 days
in our model, matching the cycle of T-DXd and
chemotherapy in the trial.!> During each cycle,
patients were assigned to one of three health
states depending on their transition probabilities.
The model was run using a 10-year time horizon,
after which all patients moved to the absorbing
state.

The total mean costs, life-years (LYs), quality-
adjusted life-years (QALYs), and incremental
cost-effectiveness ratios (ICERs) were the key
outcomes of this study. For cost and survival esti-
mations, a 3% annual discount rate was used.!®
The ICERs were compared to a willingness-to-
pay (WTP) threshold of $150,000/QALY.20-22
Additionally, the incremental monetary benefit
(INMB) and incremental net-health benefit
(INHB) were calculated using the following for-
mulas: INMB = (g, — pg ) x WTP — (¢ — Heo)
and  INHB = (g, — pgo) — () — Heo) / WTP,
where pp and pg; are the efficacy and cost

associated with T-DXd (z=1) or chemotherapy
(=0), respectively.?3

Model survival and transition probabilities

The survival data in the model came from the sur-
vival curves of the DESTINY-Breast04 trial. Due
to the short follow-up intervals in clinical trials, it
is commonly essential to conduct parameter dis-
tribution fitting on the survival curve to acquire
the long-term survival data on patients beyond
the follow-up period of clinical trials.2* We used
GetData Graph Digitizer software (version 2.26)
to extract data points from the PFS and OS
Kaplan-Meier curves of T-DXd and chemother-
apy.?5 Then, these data were used to fit paramet-
ric survival models, including the log-logistic,
exponential, log-normal, Gompertz, and Weibull
models (Supplemental Figures 2-4).2¢ Finally,
log-logistic and Weibull distributions were found
to be the most appropriate functions for extrapo-
lating the OS and PFS curves because they pro-
vided the best fit for curves according to the
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Table 1. Model parameters for PFS and OS.

Parameters Survival model

Scale (L), mean (SE)

Shape (y), mean (SE)

All patients with HER2-low expression

0S in T-DXd arm Log-logistic
0S in chemotherapy arm Log-logistic
PFS in T-DXd arm Weibull
PFS in chemotherapy arm Weibull
Subpopulation with HR-positive
0S in T-DXd arm Log-logistic
0S in chemotherapy arm Log-logistic
PFS in T-DXd arm Weibull
PFS in chemotherapy arm Weibull
Subpopulation with HR-negative
0S in T-DXd arm Log-logistic
0S in chemotherapy arm Log-logistic
PFS in T-DXd arm Weibull
PFS in chemotherapy arm Weibull

0.001587 (0.000255)
0.0025756 (0.0002408)
0.033803 (0.002543)
0.098228 (0.005706)

0.0007481 (0.0001391)
0.0025524 (0.0003565)
0.03146 (0.00235)
0.087882 (0.004911)

0.01041 (0.00146)
0.011578 (0.002321)

0.079640 (0.007434)
0.19410 (0.02535)

1.828101 (0.047070)
1.8751531 (0.0294554)
1.119846 (0.024569)
0.952198 (0.021505)

2.0369439 (0.0541151)
1.8279014 (0.0435941)
1.13026 (0.02425)
0.995184 (0.020817)

1.38053 (0.04405)
1.681763 (0.070765)

0.882769 (0.032308)
0.84793 (0.05647)

HER2, human epidermal growth factor receptor 2; HR, hormone receptor; 0S, overall survival; PFS, progression-free

survival; SE, standard error; T-DXd, trastuzumab deruxtecan.

clinical rationality, visual inspection, Akaike
information criterion, and Bayesian’s information
criterion (Supplemental Tables 2 and 3).27 The
time-dependent transition probabilities for each
cycle were calculated using following formulas:

1- {[1 + AtY ]/[l + /l(z + l)y }} for the log-logistic

model and 1-exp{At’ —/l(t—l)”} for the Weibull
model, where ¢ represents the current model
cycle, A and y represent the scale and shape
parameters, respectively (Table 1).28

Cost and utility

Only the direct medical expenditures were taken
into consideration, including drug costs, treatment
cost for serious AEs,?°3! regular follow-up and
monitoring,3? drug administration cost,33 salvage
chemotherapy, BSC, and the end-of-life care
(Table 2).20 The price of each drug was obtained
from the July 2022 Average Sales Price Drug
Pricing File provided by the Centers for Medicare

and Medicaid Services.?* The medication doses
were calculated by using the mean body surface
area 1.79m?2, weight 70.0kg.?> Supplemental
Table 4 provides information on the drug doses
and unit cost in detail. In additional, drug-related
interstitial lung disease (ILD)/pneumonia is a rec-
ognized risk associated with T-DXd. The adminis-
tration of T-DXd must be interrupted for ILD/
pneumonitis events regardless of grade. Therefore,
we included the cost of management of ILD/pneu-
monitis related to T-DXd. Besides, we included
grade 3-4 AEs that affected more than 5% of
patients (neutropenia, leukopenia, anemia, throm-
bocytopenia, fatigue, and increased aminotrans-
ferase levels), whereas we considered grade 1-2
AEs were to be manageable with routine patient-
monitoring. The cost of AEs was estimated by
multiplying the per-event costs of treating the AE
by the incidence rates of each AE.2%:30

Each Markov health state was assigned a health
utility preference between 0 and 1, where 0 repre-
sents death and 1 represents perfect health. Because
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Table 2. Model parameters used in the sensitivity analysis.

Parameters Baseline value Range Reference Distribution

Minimum Maximum

Drug cost per cycle, $

Trastuzumab deruxtecan 9,513 7,610 11,416 15,34 Gamma
Eribulin 6,655 5,325 7,987 15,34 Gamma
Capecitabine 81 65 97 15,34 Gamma
Nab-paclitaxel 6,838 5,470 8,206 15,34 Gamma
Gemcitabine 76 61 91 15,34 Gamma
Paclitaxel 39 31 47 15,34 Gamma
Drug administration per unit, $ 292 234 350 &8 Gamma
Routine follow-up per cycle, $ 1,139 911 1,367 32 Gamma
Salvage chemotherapy per cycle, $ 4,989 3,991 5,987 20 Gamma
Best supportive care per cycle, $ 3,230 2,584 3,876 20 Gamma
End-of-life care once, $ 9,032 7,226 10,838 20 Gamma

Therapies proportion in chemotherapy, %

Eribulin 51.1 40.9 61.3 15 Beta
Capecitabine 20.1 16.1 241 15 Beta
Nab-paclitaxel 10.3 8.2 12.4 15 Beta
Gemcitabine 10.3 8.2 12.4 15 Beta
Paclitaxel 8.2 6.6 9.8 15 Beta
Utility
PFS 0.85 0.68 1 36 Beta
PD 0.52 0.42 0.62 36, 37 Beta
Discount rate, % 3 0 8 19 Beta
Body weight (kg) 70 56 84 35 Gamma
Body surface area (m?) 1.79 1.78 1.80 35 Gamma

Rate of treatment discontinuation for AE, %
T-DXd 16.2 13.0 19.4 15 Beta
Chemotherapy 8.1 6.5 9.7 15 Beta

AEs cost (grades 3-4), $ (per event)

Neutropenia/leukopenia 17,181 16,110 18,429 29 Gamma
Anemia 20,260 19,295 21,378 29 Gamma
(Continued)
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Table 2. (Continued)
Parameters Baseline value  Range Reference Distribution
Minimum Maximum
Thrombocytopenia 22,698 20,289 25,377 29 Gamma
Fatigue 6,908 5,526 8,290 30 Gamma
Aspartate aminotransferase 5,096 4,077 6,115 31 Gamma
increased
ILD/pneumonitis (any grade) 9,941 9,085 10,924 29 Gamma
Trastuzumab deruxtecan AEs incidence (grades 3-4), %
Neutropenia 13.7 11.0 16.4 1% Beta
Leukopenia 6.5 5.2 7.8 15 Beta
Anemia 8.1 6.5 9.7 15 Beta
Thrombocytopenia 5.1 4.1 6.1 15 Beta
Fatigue 7.5 6.0 9.0 15 Beta
Aspartate aminotransferase 3.2 2.6 3.8 15 Beta
increased
ILD/pneumonitis (any grade) 12.1 9.7 14.5 15 Beta
Chemotherapy AEs incidence (grades 3-4), %
Neutropenia 40.7 32.6 48.8 15 Beta
Leukopenia 19.2 15.4 23.0 15 Beta
Anemia 4.7 3.8 5.6 15 Beta
Thrombocytopenia 0.6 0.5 0.7 15 Beta
Fatigue 4.7 3.8 5.6 15 Beta
Aspartate aminotransferase 8.1 6.5 9.7 15 Beta

increased

AE, adverse event; ILD, interstitial lung disease; PD, progressive disease; PFS, progressive-free survival; T-DXd, trastuzumab deruxtecan.

the DESTINY-Breast04 trial did not disclose qual-
ity-of-life data, utility values were determined from
previous research on advanced HER2-negative
BC.20:3637 For patients in the PFS state, we assigned
a utility value of 0.85, whereas for those in the PD
state, we assigned a value of 0.52.

Sensitivity analysis

The robustness of the model and the impact of
variable uncertainty on the outcomes were
assessed using sensitivity analysis. One-way sensi-
tivity analysis was carried out for all parameters

with changes within a =20% range from their
baseline values based on the recognized methods
for estimating the impact of uncertainty on the
ICER.?%3> Monte Carlo simulations were used
for the probabilistic sensitivity analysis (PSA),
which were performed to generate 10,000
repeated results based on a random selection of
the key model parameters.38 We adopted a gamma
distribution for the costs and a beta distribution
for the incidence of AEs and all utilities according
to the recommendation, respectively.?® Tornado
diagrams, acceptability curves, and scatter plots
were implied to show the findings of sensitivity

journals.sagepub.com/home/tam
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Table 3. Summary of base-case and sensitivity analysis.

Assumption Incremental Incremental  ICER per Probability of cost- INMB ($) INHB (QALY)
cost ($) QALYs QALY ($) effectiveness (%)
Base-case
WTP $150,000/QALY 149,222 0.47 317,494 0.1 -78,722 -0.52
WTP $300,000/QALY 149,222 0.47 317,494 47.0 -8,222 -0.03
WTP $600,000/QALY 149,222 0.47 317,494 92.0 132,778 0.22
Subgroup
HR-positive 120,327 0.34 353,903 0.1 -69,327 -0.46
HR-negative 194,869 0.75 259,825 1.6 -82,369 -0.55
Utilities
PFS utility 1.0 149,222 0.53 281,551 0.2 -69,722 -0.46
PD utility 1.0 149,222 0.63 236,860 0.5 -54,722 -0.36
PFS and PD utilities 1.0 149,222 0.68 219,444 0.5 -47,222 -0.31
Cost
T-DXd at 60% cost 92,695 0.47 197,223 24.9 -22,195 -0.15
T-DXd at 45% cost 70,698 0.47 150,421 51.3 -198 0.00
T-DXd at 20% cost 36,169 0.47 76,955 91.9 34,331 0.23

HR, hormone receptor; ICER, incremental cost-effectiveness ratio; INHB, incremental net-health benefit; INMB, incremental net monetary benefit;
PD, progressive disease; PFS, progression-free survival; QALY, quality-adjusted life-year; T-DXd, trastuzumab deruxtecan; WTP, willingness-to-pay.

analysis. This cost-effectiveness analysis was pre-
sented in accordance with the CHEERS 2022
report list.40

Results

Base-case results

The results of the base-case analysis comparing
the T-DXd with chemotherapy are presented in
Table 3. In the overall patients with HER2-low
mBC, T-DXd was associated with an additional
0.47 QALYs and 0.68 overall LYs (8.2 months)
at a higher cost of $149,222, leading to an ICER
of $317,494/QALY ($219,444/1.Y). The INMB
and INHB were —$78,722 and —0.52 QALYs,
respectively, at a WTP of $150,000/QALY.

In the HR-positive HER2-low subgroup, T-DXd
was estimated to provide an additional 0.34
QALYs and 0.42 overall LYs relative to chemo-
therapy. The incremental cost of T-DXd was

$120,327, resulting in an ICER of $353,903/
QALY for T-DXd wersus chemotherapy. In the
HR-negative HER2-low subgroup, T-DXd pro-
vided additional 0.75 QALYs (1.19 LYs) with an
additional cost of $194,869, resulting in an ICER
of $259,825/QALY. Both ICERs were substan-
tially higher than the WTP threshold. Also,
T-DXd was associated with negative INMB and
INHB in both HR-positive and HR-negative
patients (Table 3).

Sensitivity analysis

As shown by the tornado diagram from the one-
way sensitivity analysis (Figure 2), the cost of
T-DXd and average body weight had significant
influence on the results. Decreasing the cost of
T-DXd per cycle to $7,610 decreased the ICER
to $257,792/QALY while increasing it to $11,416
resulted in the ICER increasing to $378,295/
QALY. As we varied the body weight of patients
between its lower and upper bounds, the ICERs
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Base-case ICER = $317,494/QALY

_ $11.416

Cost of T-DXd per cycle in PFS state  $7,610
Average body weight 56 :_ 84
Utility of PFS | — 0.68
Utility of PD 0.62 E— 0.42
Cost of chemotherapy per cycle in PFS state $4,961 _: $3,307
Cost of eribulin per cycle in PFS state $7.987 = $5.325
Proportion of receiving eribulin in PFS state 0.613 —I 0.409
Discount rate 0 :— 0.08
Cost of BSC per cycle $2,584 WO $3,876
Cost of salvage chemotherapy per cycle in PD state $3.991 :- $5.987
Cost of follow-up per cycle $911 PO $1,367
Proportion of grades 3-4 neutropenia in chemtherapy group 0.488 d 0.326
Proportion of receiving nab-paclitaxel in PFS state 0.124 l: 0.082 = Upper Bound
Cost of nab-paclitaxel per cycle in PFS state $8,206 W $5,470
Cost of drug administration per unit $234 Il $350 Lower_Bound
Proportion of grades 3-4 leukopenia in chemtherapy group 0.23 l: 0.154
240:000 280:000 320:000 360:000 400:000
ICER per QALY

Figure 2. Tornado diagram of one-way sensitivity analysis. The light green bar represents the lower bound
and dark green bar represents the upper bound for each variable.

BSC, best support care; ICER, incremental cost-effectiveness ratio; PD, progressive disease; PFS, progression-free survival;
QALY, quality-adjusted life-year; T-DXd, trastuzumab deruxtecan.

remained greater than the WTP threshold. In
addition, the ICERs were also affected by the util-
ity of PFS and PD, the cost of chemotherapy, and
the cost of eribulin in the PFS state. However,
regardless of how the parameters changed in our
model based on practical situation, the results
remained unchanged.

A PSA-based cost-effectiveness acceptability
curve demonstrated that chemotherapy was pref-
erable to T-DXd for HER2-low patients at cur-
rent drug price, independent of the HR status.
Reducing the cost of T-DXd by 40, 55, and 80%
would result in ICERs of $197,223/QALY,
$150,421/QALY, and $76,955/QALY, with 24.9,
51.3, and 91.9% chance of T-DXd being the
optimal strategy at a threshold of $150,000/
QALY, respectively (Table 3 and Figure 3).
Therefore, without a substantial decrease in the
cost of T-DXd, the chemotherapy might be the
optimal therapeutic option for patients with
HER2-low mBC at present.

Discussion
Based on the result of the DESTINY-Breast04
clinical trial, T-DXd provides a new treatment

option for HER2-low BC, and even challenges the
traditional classification and treatment pattern of
BC. In the United States, national healthcare
expenditure for BC treatment was estimated at
$16.50billion in 2010, and it was projected to rise
to $20.50-$25.64 billion in 2020.4! The incidence
of mBC in the United States now is 7.2 per
100,000 population at risk, and 45-55% of patients
are characterized by low HER2 expression.4? In
light of the huge demand for treatment of HER2-
low BC and a growing interest in the economic
assessment of medicinal therapies, the require-
ment for precise economic evaluation of T-DXd
usage in this clinical setting has prompted research.

This study compared the cost-effectiveness of
T-DXd with the physician’s choice of chemother-
apy in patients with HER2-low mBC. T-DXd
was not considered to be cost-effective in com-
parison to chemotherapy, with an ICER of
$317,494/QALY. The ICER values were
$353,903/QALY and $259,825/QALY in
HR-positive and HR-negative subgroups, respec-
tively. The sensitivity analysis demonstrated that
T-DXd might become a favorable therapeutic
option for patients with HER2-low disease with a
drop in the price.
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Scatterplot of 10,000 Monte Carlo simulations shows low probability of cost-effectiveness.
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The subgroup analysis suggested that treatment
with T-DXd was more likely to be cost-effective
for patients with the HR-negative HER2-low
mBC, who have a poor prognosis due to a typi-
cally aggressive phenotype and the absence of tar-
geted therapy and ET. In this subgroup, treatment
with T-DXd was associated with an additional
1.19 LYs and 0.75 QALYs, respectively, which
were higher than those in the overall HER2-low
patients and HR-positive subgroup. The ICER
decreased to $259,825/QALY relative to
$317,494/QALY for the overall population,
which suggested that T-DXd may bring a signifi-
cant benefit to patients with HR-negative HER2-
low. In the HR-positive subgroup, the increased
cost of obtaining an additional QALY increased
to $353,903, which is mainly due to the more
obvious survival benefit in HR-positive patients
receiving chemotherapy, thus, reducing the dif-
ference of overall LYs gained and QALY gained.
Therefore, screening more suitable patients
would make T-DXd more likely to be cost-effec-
tive from a more prospective perspective.

One recent cost-effectiveness analysis has ana-
lyzed the cost-effectiveness of T-DXd in HER2-
positive mBC, which reported an ICER of
$220,533/QALY for patients treated with T-DXd
relative to T-DMI1 in the United States.*> An
analysis evaluated the cost-effectiveness of another
novel ADC SG for metastastic TNBC.#* In this
study, patients treated with SG versus chemother-
apy were associated with an ICER of $494,479/
QALY in the United States. Another study by Le
et al.®® reported that the ICERs comparing
T-DM1 to lapatinib plus capecitabine was

$183,828/QALY and comparing T-DM1 to
capecitabine was $126,001/QALY. Not only the
ADCs, other drugs for advanced BC, such as
CDK 4/6 and PD-1/LL1 inhibitors, are also not
cost-effective because of extremely high incre-
mental costs and limited incremental QALYs. A
previous study reported the ICERs of $634,000/
QALY and $440,000/QALY for patients with
HR-positive and HER2-negative BC treated with
palbociclib and ribociclib, respectively.?¢ Another
study explored the cost-effectiveness of atezoli-
zumab and nab-paclitaxel as first-line treatment
for TNBC and reported ICERs of $106,339.26/
QALY and $331,996.89/QALY in China and in
the United States, respectively.*® All the results
showed that the new and expensive drugs led to
uneconomical results, which was similar to our
data. However, this does not imply that these
patients should be given the less-effective treat-
ment. Meaningful price negotiations and more
evidence of cost-effective treatment options are
warranted to make these highly effective drugs
cost-effective and affordable.

Our model highlights the reality that in a non-
curable disease, better PFS and OS mean more
time to accrue costs for expensive therapies.
Regardless of other direct costs, T-DXd every
21-day cycle costs $9,513, which already
exceeded $150,000 a year. This may explain why
T-DXd is not cost-effective even under the most
optimistic assumptions. According to the sensi-
tivity analysis, the economic outcome could be
improved when the cost of T-DXd drops.
Therefore, we investigated the most reasonable
and affordable price of T-DXd using PSA. When
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the cost of T-DXd was less than $4,281/cycle
($11.33/mg) or $1,903/cycle ($5.03/mg), the
probabilities of it being cost-effective were more
than 50 and 90%, respectively. The results can
help patients, government officials, and the med-
ical financial structure make decisions. Moreover,
the body weight also plays a significant role in the
results as the dosage of T-DXd is weight-depend-
ent. Patients with increased body weight needed
higher doses of T-DXd, which increases the bar-
riers for T-DXd to become affordable. Therefore,
maintaining a normal body mass index might
reduce the economic burden of patients with
cancer.

This study has some limitations. First, our simu-
lation model, like many others, was derived from
clinical trial data and hence necessarily vulnerable
to uncertainty. However, the log-logistic and
Weibull models showed a good fit to the survival
data and were validated in the sensitivity analysis.
The long-term benefits of T-DXd for HER2-low
mBC remain an open question. Further updated
data reported from the DESTINY-Breast04 trial
is needed to reduce these uncertainties in the
future. Second, except for ILD/pneumonitis,
costs of grade 1 or 2 AEs and grade 3—4 AEs with
an incidence rate below 5% were excluded from
the evaluation, which might influence the results.
However, the sensitive analysis revealed that no
matter how these parameters related with AEs
varied within the predefined range, the results
stayed unchanged. Third, the utility values play a
pivotal role in the pharmacoeconomic analysis.
We used published utility values for HER2-
negative mBC as no quality-of-life data was
reported in the DESTINY-Breast04 trial. One-
way sensitivity analysis revealed that PFS and PD
utility values affected the outcomes; however, tor-
nado diagrams indicated that regardless of how
these values varied within the allowed range, the
ICERSs kept greater than the threshold.

Conclusions

From the perspective of the United States,
T-DXd would not be cost-effective compared
with chemotherapy for HER2-low mBC given
current drug prices. Considering that T-DXd can
significantly extend PFS and OS of HER2-low
patients, discussions and negotiations on the pric-
ing of T-DXd are required to improve its
cost-effectiveness.
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