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Purpose: Ribociclib has provided significant improvements in progression-free survival 
(PFS) and overall survival (OS) of postmenopausal patients with hormone receptor (HR)- 
positive and human epidermal growth factor receptor 2 (HER2)-negative advanced breast 
cancer (ABC). However, given the high cost of ribociclib, its value must be evaluated based 
on cost-effectiveness. Thus, we aimed to explore the cost-effectiveness of ribociclib for 
postmenopausal patients with HR-positive and HER2-negative ABC.
Methods: A comprehensive Markov model was developed to estimate the cost-effectiveness 
of ribociclib plus fulvestrant versus placebo plus fulvestrant as first-line treatment for HR- 
positive, HER2-negative ABC. Variables were estimated based on data from the randomized 
Phase III MONALEESA-3 trial. Ten-year values were estimated for quality-adjusted life 
years (QALYs), costs, and incremental cost-effectiveness ratios (ICERs). Direct treatment 
costs were estimated from the perspective of a United States payer. One-way and probabil-
istic sensitivity analyses were conducted to confirm the model’s robustness.
Results: Ribociclib plus fulvestrant increased the treatment cost by $382,172 and provided 
0.47 QALYs, relative to fulvestrant alone, which corresponded to an ICER of $813,132 per 
QALY. Sensitivity analyses revealed that ribociclib was unlikely to be cost-effective even 
under the most favorable assumptions. When the cost of ribociclib was <$1,384, there was 
a >50% chance of cost-effectiveness at a willingness-to-pay threshold of $150,000/QALY. 
Subgroup analyses also confirmed that ribociclib was not cost-effective.
Conclusion: At current drug prices in the United States, ribociclib is unlikely to be cost- 
effective for treating postmenopausal patients with HR-positive HER2-negative ABC. 
Despite the clinical benefits of ribociclib, its cost would need to decrease to provide more 
favorable economic outcomes.
Keywords: cost-effectiveness, ribociclib, fulvestrant, breast cancer, hormone receptor 
positive

Introduction
Breast cancer is the most common cancer affecting women worldwide, with an 
estimated 276,480 new cases and 42,170 breast cancer-related deaths in 2020.1 

Approximately 70% of breast cancers are positive for hormone receptor (HR) and 
negative for human epidermal growth factor receptor 2 (HER2).2,3 Endocrine 
therapy is recommended as the standard treatment for patients with HR-positive, 
HER2-negative advanced breast cancer (ABC).4 Although endocrine therapy is 
effective and well-tolerated, primary or secondary endocrine resistance eventually 
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occurs in most patients and leads to disease progression.5 

The potential mechanisms underlying endocrine therapy 
resistance involve increased activity of cyclin-dependent 
kinases 4 and 6 (CDK 4/6), upregulation of the PI3K/ 
AKT/mTOR signaling pathways, and loss of estrogen 
receptor expression.6–8

Ribociclib is a novel selective small-molecule inhibitor 
of CDK4/6 and has been approved in combination with an 
endocrine-based therapy as a first- or second-line therapy 
for HR-positive, HER2-negative advanced or metastatic 
breast cancer.9–12 The randomized phase III 
MONALEESA-3 trial evaluated ribociclib plus fulvestrant 
in postmenopausal patients with HR-positive, HER2- 
negative ABC who have received ≤1 previous endocrine 
treatment for advanced disease.10 The primary analysis,13 

which was published in 2018, revealed that ribociclib plus 
fulvestrant provided a significant improvement in progres-
sion-free survival (PFS) relative to placebo plus fulves-
trant (20.5 months vs. 12.8 months; hazard ratio: 0.59, 
95% confidence interval [CI]: 0.48–0.73). Furthermore, 
updated overall survival (OS) data from the 
MONALEESA-3 trial was published in 2020,10 which 
revealed that ribociclib plus fulvestrant had a better 42- 
month OS rate (57.8% vs. 45.9%; hazard ratio: 0.72, 95% 
CI: 0.57–0.92), with consistent OS benefits across various 
patient subgroups. However, patients treated with riboci-
clib experienced more frequent serious adverse events 
(AEs), including neutropenia, leucopenia, and hepatobili-
ary toxic effects.10

Although ribociclib provides substantial clinical bene-
fits, its use may increase drug-related costs and overall 
healthcare costs. Furthermore, the high cost of CDK4/6 
inhibitors has made it unclear whether the cost of treat-
ment using ribociclib plus fulvestrant is balanced by the 
treatment success and increased quality of life, relative to 
treatment using fulvestrant alone. Therefore, we developed 
a Markov model to investigate the cost-effectiveness of 
ribociclib plus fulvestrant, relative to placebo plus fulves-
trant, for postmenopausal patients with HR-positive 
HER2-negative ABC from the perspective of a United 
States payer.

Materials and Methods
Model Overview
TreeAge Pro 2018 software (TreeAge, Williamstown, 
Massachusetts) was used to create a comprehensive 
Markov model for analyzing the health and economic 
outcomes of treating postmenopausal female patients 
with HR-positive, HER2-negative ABC with ribociclib 
plus fulvestrant (Figure 1). The model consisted of four 
mutually exclusive health states: PFS (entry stage), first 
progressive disease (1st PD), second progressive disease 
(2nd PD), and death. Each Markov model cycle length was 
4 weeks based on the treatment schedules for the 
MONALEESA-3 trial.14 The time horizon was 10 years.

We created a hypothetical cohort of patients with base-
line demographic and clinical characteristics that were 
similar to those of the patients included in the 

Figure 1 Schematics of the decision tree and the Markov state transition model. 
Notes: A network of four health states linked by transitional variables. During each 4-weeks cycle, patients either remained in their assigned health state or progressed to a 
new health state. It was assumed that the patients could not go back to previous health states. 
Abbreviation: M, Markov node.
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MONALEESA-3 trial (Supplementary Table 1). Two treat-
ment groups were considered: (1) ribociclib group, treated 
with ribociclib (600 mg/day orally on days 1–21 of a 28- 
day cycle) plus fulvestrant (500 mg intramuscularly on day 
1 of each 28-day cycle, with an additional dose on day 15 
of cycle 1) and (2) placebo group, treated with placebo 
plus fulvestrant. We assumed that all patients received 
their assigned treatment in the PFS state until disease 
progression, unacceptable toxicity or death. All patients 
could also continue to receive treatment after progression 
and until death. At the first progression, subsequent ther-
apy consisted of chemotherapy, hormone therapy, and/or 
targeted therapy alone (Supplementary Table 2). 
Subsequent therapy was provided to 81.5% of the riboci-
clib group (295/362) and 84.7% of patients in the placebo 
group (177/209), based on the MONALEESA-3 trial. 
After the second progression, we assumed that both groups 
received the best supportive care until death.15

The primary outcomes were the estimated values for 
total costs, life years (LYs), quality-adjusted life years 
(QALYs), and incremental cost-effectiveness ratios 
(ICERs). We applied half-cycle corrections to cost and 
effectiveness values in the model. Costs were based on 
2020 US dollars, and costs and survival outcomes were 
discounted at a 3% annual rate to account for inflation. 
The ICERs were compared between the two groups based 
on a previously reported willingness-to-pay (WTP) thresh-
old of $150,000/QALY.16,17

Model Transitions and Survival Estimates
Patients transitioned between health states based on transi-
tion probabilities that were calculated using the Kaplan- 
Meier survival curves for OS, PFS, and PFS2 from the 
MONALEESA-3 trial.10 First, we extract the data points 
from the curves using GetData Graph Digitizer (version 
2.26), then the data points were applied to fit parametric 
survival models and survival distributions were tested for 
goodness-of-fit.18,19 The goodness-of-fit, which was eval-
uated using the R2 statistic, was used to guide the Weibull 
survival function for fitting each survival curve to estimate 
the transition probabilities for each 4-week cycle. 
A detailed description of the Weibull survival model for 
comparing the groups is provided in Table 1 and 
Supplementary Figure 1. The Weibull parameters were 
applied to estimate the time-dependent transition probabil-
ities from PFS to death, PD to death, or PFS to PD 
according to the following formula: tp (tu) = 1 - exp {λ 
(t - u) γ – λtγ} (λ > 0; γ > 0). In that formula, λ represents 

the distribution scale, γ represents the distribution shape, 
and u represents the Markov cycle.20 The data analysis 
was performed using R software (version 3.3.1; http:// 
www.r-project.org).

Cost and Utility Estimates
The costs associated with cancer treatment included drug 
acquisition, treatment of serious AEs, (grades 3–4), routine 
follow-up, best supportive care, and end-of-life care 
(Tables 1 and 2). The mean values were 70 kg for body 
weight and 1.79 m2 for body surface area.19,21 Drug doses 
and dosing schedule for each cycle were extracted from 
the National Comprehensive Cancer Network guidelines.11 

Drug costs per unit were estimated using the April 2020 
average sale price from the Centers for Medicare & 
Medicaid Services.22,23 Additional details on drug doses 
and unit price can be found in Supplementary Table 2 and 
Supplementary References.4,9,10,13,22–36

During the MONALEESA-3 trial, patients underwent 
follow-up laboratory testing (hematology parameters, pro-
thrombin time, and international normalized ratio), stan-
dard 12-lead electrocardiography within 15 days after the 
last dose, radiological assessments (computed tomography 
or magnetic resonance MR imaging) every 8 weeks during 
the first 18 months and every 12 weeks thereafter until 
disease progression, as well as evaluation of left ventricu-
lar ejection fraction as clinically indicated.10,13 We only 
considered the costs of grade 3–4 AEs with significantly 
different inter-group rates based on the MONALEESA-3 
trial, which were neutropenia, leukopenia, infection, hepa-
tobiliary toxicity, and QT interval prolongation (Table 2). 
The costs for managing each AE episode were derived 
from previous reports.37–39 Additionally, we estimated 
the cost of each serious AE by multiplying its unit cost 
by the probability of it occurring during the treatment.

Baseline utility values were adopted from previous 
reports regarding health utilities for ABC,40,41 which 
were assumed to be 0.715 for all patients in the PFS 
stage, 0.443 for patients receiving subsequent treatment 
during the 1st PD stage, and 0.230 for patients who pro-
gressed to the 2nd PD stage (Table 1).

Sensitivity Analysis
Sensitivity analyses were conducted to evaluate the robust-
ness of the model. One-way sensitivity analyses were per-
formed by varying the value of one parameter at a time over 
its defined range to examine its effects on the ICER. All 
parameters in the one-way sensitivity analyses were derived 
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from the MONALEESA-3 trial and the published literature; 
when reported data were not available, the variance was 
defined as 20% of the base-case value.17,19 The results of 
the one-way sensitivity analyses were presented in a tornado 
diagram. The probabilistic sensitivity analysis involved 
10,000 Monte Carlo simulations, with each simulation ran-
domly sampling from the distributions for all parameters. 
Gamma distribution was assigned to the costs and beta 
distributions were assigned to clinical probabilities, utility 
scores and the transition probability. Subgroup analyses 
were also conducted to explore the probability of ribociclib 
being cost-effective for patients with different clinical char-
acteristics (Supplementary Table 3). The results were pre-
sented as scatter plots and cost-effectiveness acceptability 
curves to predict the probability of cost-effectiveness for 
each treatment strategy under the different WTP thresholds. 
Our study followed the Consolidated Health Economic 

Evaluation Reporting Standards (CHEERS) statement.42 

Additional details can be found in Supplementary Table 4.

Results
Base Case Results
The results of the basic cost-effectiveness analysis are pre-
sented in Table 3. Over a 10-year time horizon, ribociclib 
plus fulvestrant resulted in a significantly higher incremental 
cost of $382,172 relative to placebo plus fulvestrant ($500,523 
vs. $118,351). Ribociclib plus fulvestrant provided 2.17 
QALYs (4.21 LYs) and placebo plus fulvestrant provided 
1.70 QALYs (3.56 LYs), which indicated that patients treated 
using ribociclib plus fulvestrant lived 7.8 months longer than 
patients treated using fulvestrant alone. This corresponded to 
an ICER of $813,132/QALY ($587,956/LY) at a WTP thresh-
old of $150,000/QALY. The ICERs for ribociclib over placebo 

Table 1 Model Parameters: Baseline Values, Ranges, and Distributions for Sensitivity Analysis

Parameters Baseline Value (Range) Reference Distribution

RIB + FUL FUL

Weibull survival model

OS of Ribociclib Scale = 0.001327; Shape = 1.566; r2 = 0.9967 [10] –
OS of Placebo Scale = 0.001579; Shape = 1.601; r2 = 0.9922 [10] –

PFS1 of Ribociclib Scale = 0.040709; Shape = 0.892; r2 = 0.9955 [10] –

PFS1 of Placebo Scale = 0.061186; Shape = 0.919; r2 = 0.9997 [10] –
PFS2 of Ribociclib Scale = 0.005990; Shape = 1.266; r2 = 0.9878 [10] –

PFS2 of Placebo Scale = 0.008061; Shape = 1.284; r2 = 0.9972 [10] –

Cost data, $

Ribociclib per cycle 13,835 (11,068–16,602) [23] γ
Fulvestrant per cycle 1129 (903–1355) [22] γ
Routine follow-up of patients per unit 1139 (911–1367) [15] γ
Best supportive care per cycle 2933 (2346–3520) [15] γ
End-of-life care once 9032 (7226–10,838) [39] γ

First subsequent treatment, $

Chemotherapy per cycle 496 (397–595) 535 (428–642) [10,22,23] C: γ, R: β
Hormone therapy per cycle 180 (144–216) 204 (163–245) [10,23] C: γ, R: β
Targeted therapy per cycle 15 (12 −18) 16 (13–19) [10,22] C: γ, R: β

Utility

PFS 0.715 (0.572–0.858) [40] β
1st PD 0.443 (0.354–0.532) [40] β
2nd PD 0.23 (0.18–0.276) [41] β
Death 0 - -

Body weight (kg) 70 (56–84) [19] γ
Body surface area (meters2) 1.79 (1.78–1.80) [19] γ
Discount rate 0.03 [16] -

Abbreviations: C, cost; R, rate; OS, overall survival; PD, progression disease; PFS, progression-free survival.
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were $876,870 in the PFS state and $19,640 in the 1st PD state. 
However, the ICER for placebo over ribociclib was $211,600 
in the 2nd PD state, with a mean incremental cost of $4,232 and 
0.02 QALYs.

The subgroup analyses revealed that the ICER for 
ribociclib plus fulvestrant varied from $512,190/QALY 
for patients with bone metastasis only to $634,849/ 
QALY for patients with liver or lung metastasis 
(Supplementary Table 3).

Sensitivity Analysis
One-way sensitivity analyses (Figure 2) suggested that the 
greatest influence on ICER was determined by the utility of 
PFS (ranging from 0.57 to 0.86, with ICERs ranging from 
$676,990/QALY to $987,844/QALY) followed by the cost of 
ribociclib every 4 weeks. The minimum ICER ($661,646/ 
QALY) was observed if the cost of ribociclib was $11,068/ 
cycle. Other influential variables, including health state utili-
ties, cost of fulvestrant per cycle, and the incidence of 

Table 3 Base Case Results

Total Cost ($) LYs QALYs ICER per LY ICER per QALY Probability of Cost-Effectiveness

PFS stage
RIB + FUL 408,032 1.87 1.34 622,295 876,870 –

FUL 22,209 1.25 0.90 – – –

1st progression state
RIB + FUL 33,349 1.38 0.61 8927 19,640 –
FUL 32,367 1.27 0.56 – – –

2nd progression state
RIB + FUL 50,709 0.96 0.22 – – –

FUL 54,941 1.04 0.24 52,900 211,600 –

Total model
RIB + FUL 500,523 4.21 2.17 587,956 813,132 0

FUL 118,351 3.56 1.70 – – –
RIB at 50% cost + FUL 331,949 4.21 2.17 328,612 454,464 0

RIB at 20% cost + FUL 230,804 4.21 2.17 173,005 239,262 5.3%

RIB at 10% cost+ FUL 197,090 4.21 2.17 121,137 167,530 53.9%

Abbreviations: FUL, fulvestrant; ICER, incremental cost-effectiveness ratio; LY, life years; PFS, progression-free survival; QALY, quality-adjusted life years; RIB, ribociclib.

Table 2 Incidence and Expenditures on Grade 3 or 4 AEs

Parameters Baseline Value (Range) Reference Distribution

RIB + FUL FUL

AEs incidence (grade 3 or 4)

Neutropenia 0.571 (0.457–0.685) 0.008 (0.006–0.010) [10] β
Leukopenia 0.155 (0.124–0.186) 0 [10] β
Infections 0.077 (0.062–0.092) 0.037 (0.030–0.044) [10] β
Hepatobiliary toxicity 0.137 (0.110–0.164) 0.058 (0.046–0.070) [10] β
QT interval prolongation 0.031 (0.025–0.037) 0.012 (0.010–0.014) [10] β
Rate of treatment discontinuation for AE 0.089 (0.071–0.107) 0.037 (0.030–0.044) [10] β

Expenditures on AEs (grade 3 or 4), $

Neutropenia per unit 17,181 (16,110–18,429) [37] γ
Leukopenia per unit 17,181 (16,110–18,429) [37] γ
Infections per unit 12,657 (10,126–15,188) [39] γ
Hepatobiliary toxicity per unit 5915 (4732–7098) [38] γ
QT interval prolongation per unit 25,236 (23,820–26,570) [37] γ

Abbreviations: AE, adverse event; FUL, fulvestrant; RIB, ribociclib.
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neutropenia in the ribociclib group, had minimal effects on the 
model outcomes. None of the ICERs in the model significantly 
changed when the parameters were altered within the esti-
mated ranges.

Probabilistic sensitivity analyses revealed cost- 
effectiveness probabilities of 0% for ribociclib plus fulves-
trant and 100% for placebo plus fulvestrant at a WTP 
threshold of $150,000 in the United States (Figure 3). 
The ICERs were $454,464/QALY, $239,262/QALY, and 
$167,530/QALY at 50%, 20%, and 10% of the cost of 
ribociclib, respectively. Figure 3A shows the acceptability 
curves for the cost-effective probabilities according to 
each treatment strategy and the different WTP thresholds. 
Ribociclib plus fulvestrant was preferred in 5.3% and 
53.9% of the simulations at 20% and 10% of the current 
cost of ribociclib, respectively (Table 3).

Discussion
The MONALEESA-3 trial was a large randomized phase 
III trial that recently revealed significant improvements in 
PFS and OS after first-line treatment using ribociclib for 
postmenopausal women with HR-positive, HER2-negative 
ABC.10,13 Nevertheless, these benefits must be considered 
in the context of substantially increased costs, which gen-
erated an ICER of $813,132/QALY, and this result 

suggests that ribociclib is not cost-effective at current 
drug prices in the United States. Furthermore, there was 
a 100% probability that the ICER exceeded the WTP 
threshold of $150,000/QALY.

Our findings are consistent with existing evidence 
regarding CDK 4/6 inhibitor treatment for patients with 
HR-positive HER2-negative ABC. Mamiya et al evaluated 
data from the PALOMA3 trial and found that palbociclib 
plus fulvestrant was unlikely to be cost-effective with an 
ICER of $918,166/QALY, relative to fulvestrant alone.41 

Another cost-effectiveness study evaluated CDK 4/6 inhi-
bitors plus letrozole versus letrozole monotherapy and 
concluded that palbociclib and ribociclib were not cost- 
effective in the United States based on ICERs of $634,000/ 
QALY for palbociclib plus letrozole and $440,000/QALY 
for ribociclib plus letrozole.43 Using clinical data of 
MONALEESA-7 trial, an analysis indicated that adding 
ribociclib to endocrine therapy was not cost-effective as 
first-line treatment for premenopausal women from the 
Singapore healthcare system perspective.44 Conversely, 
Mistry et al reported that ribociclib plus letrozole was 
a cost-saving choice as first-line treatment option for post-
menopausal women in the US.45 Based on 
MONALEESA-2 trial, an analysis by the manufacturer 
for the National Institute for Health and Care Excellence 

Figure 2 Tornado diagram for the one-way sensitivity analysis. 
Notes: The dark blue bar represents the upper bounds and the light blue bar represents the lower bounds for each variable. 
Abbreviations: FUL, fulvestrant; ICER, incremental cost-effectiveness ratio; PD, progression disease; PFS, progression-free survival; RIB, ribociclib; QALY, quality-adjusted 
life year.
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of the United Kingdom reported an ICER below the WTP 
threshold of £30,000/QALY and recommended ribociclib 
as the first-line treatment of HR-positive, HER2- negative 
breast cancer.3,46 Likewise, from a Chinese perspective, 
ribociclib plus letrozole was estimated nearly 90% like-
lihood of being cost-effective at a threshold of $24,360/ 
QALY, when the cost of ribociclib less than $721 per 4 
weeks in China.47 These studies were conducted for mark-
edly different health care systems with different costs and 
WTP thresholds. In addition, as the immaturity of OS data 
in the studies of CDK4/6 inhibitor, the published cost- 
effectiveness analyses were either based on immature OS 
data or other clinical trials which could have a significant 
impact on the final results.

To the best of our knowledge, this is the first Markov 
model-based study to investigated the cost-effectiveness 
of ribociclib plus fulvestrant versus placebo plus fulves-
trant for postmenopausal female patients with HR- 
positive, HER2-negative ABC. Our model considered 
three lines of treatments and eight subpopulations to 
provide a comprehensive assessment of costs and benefits 
to help guide clinical decision-making. The results 
revealed that prolonging PFS and OS in an incurable 
setting was associated with substantially increased costs, 
and the cost of ribociclib ($13,835/4-week cycle) already 
exceeded $150,000/year before considering the costs of 
ancillary care and less-than-perfect health state utilities. 
Furthermore, patients who received ribociclib had 
increased risks of serious AEs, especially neutropenia 
and leukopenia, which were associated with lengthy hos-
pitalizations, prolonged treatment, and increased monitor-
ing costs. These factors may might explain why ribociclib 
is not cost-effective even with the most favorable 
assumptions. Nevertheless, the ICER approached the 
WTP threshold when the price of ribociclib was $1,384/ 
cycle (10% of the current price), and the probability of 
cost-effectiveness at that threshold was >50% in the 
United States. Therefore, a substantial reduction in the 
cost of ribociclib might help improved its cost- 
effectiveness.

One-way sensitivity analysis revealed that the utility of 
PFS had the greatest effects on our findings. The health 
utility values in our model were derived from previous 
reports, which limits the accuracy of our results. When the 
utility of PFS was adjusted to the lower and upper values, 
the estimated ICER for ribociclib plus fulvestrant versus 
fulvestrant alone was still >$600,000/QALY, which sug-
gests that the effects of the PFS utility scores on the long- 
term results were modest between the two groups. The 
subgroup analyses revealed that greatest decrease in ICER 
was in patients with only bone metastasis, followed by 
patients without liver or lung involvement and ≤2 meta-
static sites. However, the decreased ICERs were still well 
above the WTP threshold of $150,000/QALY, which sug-
gests that ribociclib plus fulvestrant was not cost-effective 
relative to placebo plus fulvestrant across the patient 
subgroups.

This study has several limitations that should be 
considered. First, the cost-effectiveness model was 
used to evaluate simulated data from a highly selected 
group of patients who were included in a randomized 
clinical trial, which suggests that external validation is 

Figure 3 Probabilistic sensitivity analysis. 
Notes: (A) Cost-effectiveness acceptability curves revealed the effects of cost on 
the probability of being cost-effective; (B) Incremental cost-effectiveness scatterplot 
for 10,000 Monte Carlo simulations revealed a low probability of cost effectiveness. 
Abbreviations: FUL, fulvestrant; RIB, ribociclib; QALY, quality-adjusted life year; 
WTP, willingness-to-pay.
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required. In addition, real-world data are needed to 
evaluate cost-effectiveness based on the entire treatment 
sequences. Second, we extrapolated the long-term survi-
val outcomes using short-term PFS and OS data from 
the MONALEESA-3 trial, which is subject to uncer-
tainty. Although we considered three lines of treatment 
to account for normal clinical scenarios, long-term fol-
low-up data are needed to validate our findings. Third, 
we did not consider the costs of grade 1–2 AEs, which 
suggests some underestimation in the overall treatment 
costs. However, the sensitivity analysis revealed that 
AEs had only modest effects across the two treatment 
strategies. Finally, the hypothetical cohorts of patients in 
our model were based on the characteristics of patients 
included in the MONALEESA-3 trial, which only 
enrolled postmenopausal patients. Therefore, further stu-
dies are needed to investigate the cost-effectiveness of 
ribociclib in premenopausal patients.

Conclusion
From the perspective of United States payers, ribociclib 
plus fulvestrant may not be cost-effective for treating 
postmenopausal female patients with HR- 
positive HER2-negative ABC, relative to placebo plus 
fulvestrant, at current drug prices. However, further dis-
cussions and negotiations regarding to the price of riboci-
clib are warranted, given the significant PFS and OS 
benefits that are observed in this setting.
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