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Abstract: This study evaluated the economic value of administering trilaciclib to prevent myelosuppression in ex-
tensive-stage small cell lung cancer (ES-SCLC) patients receiving etoposide, carboplatin, and atezolizumab (E/P/A) 
from both the Chinese and the United States (US) perspectives. A decision tree model was constructed to estimate 
and compare costs, quality-adjusted life years (QALYs), incremental cost-effectiveness ratios (ICERs), incremen-
tal net health benefits (INHBs), and incremental net monetary benefits (INMBs). One-way and probabilistic sen-
sitivity analyses were conducted to assess the robustness and uncertainty of the economic analysis. The base 
case analysis indicated that from the perspective of US payers, trilaciclib was cost-saving at the WTP threshold 
of $241,230.00, with an incremental cost of $-12,626.08, an INMB of $16,788.02, and an INHB of 0.07 QALYs. 
Conversely, from the perspective of Chinese payers, the use of trilaciclib was not economical at the WTP threshold 
of $35,817.44, with an ICER of $691,541.63/QALY, an INMB of -$8,765.52, and an INHB of -0.24 QALYs. Sensitivity 
analysis confirmed the stability of these results. Probabilistic sensitivity analysis indicated that, from the Chinese 
payers’ perspective, trilaciclib treatment was not economical, with a probability of 100%. In contrast, from the US 
payers’ perspective, it was economical, with a probability of 90.05%. Given the limited clinical data available for 
trilaciclib in the Chinese population, the cost-effectiveness of trilaciclib may improve with the inclusion of new data 
or changes in health insurance policies.
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Introduction

Lung cancer is one of the most prevalent can-
cers and has the highest mortality rate in both 
men and women [1]. Small cell lung cancer 
(SCLC) is a type of neuroendocrine tumor that 
accounts for approximately 15% of lung can-
cers and is highly aggressive, poorly differenti-
ated, and highly malignant [2]. SCLC can be 
classified into two categories: limited-stage 
SCLC and extensive-stage SCLC (ES-SCLC) [3]. 
Approximately 60-70% of SCLC patients are 
already in the extensive stage at the time of 
diagnosis. The prognosis of SCLC patients is 
very poor, with a median survival of 8-12 
months and a 5-year survival rate of less than 
7% [4, 5].

Platinum plus etoposide has been a common 
therapeutic regimen for SCLC for the past few 

decades, and the current National Compre- 
hensive Cancer Network (NCCN) guidelines rec-
ommend a regimen of 4-6 cycles for treating 
ES-SCLC [6]. Recent studies have shown that 
the addition of immune checkpoint inhibitors 
(ICIs) to chemotherapy regimens can improve 
outcomes, leading to guidelines suggesting 
their use as first-line treatments [7, 8]. Ate- 
zolizumab, an approved ICI, is used in combina-
tion with chemotherapy for the treatment of 
ES-SCLC patients in countries such as the 
United States (US) and China [9]. Several stud-
ies have reported that atezolizumab plus che-
motherapy can improve overall survival (OS) 
and progression-free survival in ES-SCLC 
patients compared with chemotherapy alone 
[10, 11]. Despite the demonstrated efficacy, 
the adverse reactions (ADRs) associated with 
antitumor therapy still cannot be ignored.
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Myelosuppression, manifesting as leukocyto-
penia, neutropenia, anemia, or thrombocytope-
nia, remains a major adverse reaction to che-
motherapy combined with immunotherapy. 
Severe cases can progress to febrile neutrope-
nia (FN). As defined by the Common Terminology 
Criteria for Adverse Events (CTCAE) Version 5.0, 
severe myelosuppression (Grade ≥ 3) involves 
a hemoglobin concentration less than 80 g/L, 
a white blood cell count less than 2 × 109/L, a 
neutrophil count less than 1 × 109/L or a plate-
let count 50 × 109/L [12]. Approximately 60% 
of patients experience grade 3 or greater 
myelosuppression adverse events (AEs), pre-
dominantly neutropenia, anemia, or thrombo-
cytopenia [13]. Severe myelosuppression can 
lead to dose reductions, treatment delays, 
increased hospitalization rates and longer hos-
pital stays and impose a significant burden on 
ES-SCLC patients [14].

Trilaciclib, a cyclin-dependent kinase 4/6 inhibi-
tor, was approved by the Food and Drug 
Administration (FDA) and National Medical 
Products Administration (NMPA) in 2021 and 
2022, respectively, to reduce the incidence of 
chemotherapy-induced myelosuppression in 
ES-SCLC patients [15, 16]. Clinical studies have 
shown that trilaciclib can reduce myelosup-
pression and improve health-related quality of 
life and safety profiles in ES-SCLC patients 
receiving carboplatin, etoposide and atezoli-
zumab (E/P/A) [17]. However, importantly, the 
cost of immunotherapy and chemotherapy is 
already higher than that of chemotherapy 
alone, and administering trilaciclib further 
increases treatment costs, given its high price 
in both the US and China. Despite its clinical 
efficacy, the economic value of trilaciclib must 
also be considered.

This study aims to compare the cost-effective-
ness of using trilaciclib versus not using trilaci-
clib in ES-SCLC patients receiving E/P/A from 
the perspectives of both US and Chinese 
payers.

Methods

Model overview

The design and execution of this cost-effective 
analysis were guided by the consolidated heal- 
th economic evaluation reporting standards 
(CHEERS) reporting guidelines [18]. Currently, 

decision tree and Markov models are widely 
used in economic evaluations. Decision tree 
models offer static, short-term simulations suit-
able for estimating the total costs and health 
outcomes of interventions within brief treat-
ment periods. In contrast, Markov models are 
better suited for evaluating chronic conditions 
that evolve over time. Given that guidelines rec-
ommend 4 to 6 cycles of chemotherapy or che-
motherapy combined with ICIs for ES-SCLC, we 
opted for a decision tree model to assess the 
cost-effectiveness of trilaciclib in preventing 
myelosuppression during this treatment period. 
TreeAge software (vision 2022) was used to 
construct a decision tree model and assess  
the cost-effectiveness of trilaciclib versus no 
trilaciclib in patients with ES-SCLC from the 
perspective of the US and Chinese payers. The 
outcomes measured included costs, quality-
adjusted life years (QALYs), incremental cost-
effectiveness ratios (ICERs), incremental net 
health benefits (INHBs) and incremental net 
monetary benefits (INMBs). The study included 
ES-SCLC patients (≥ 18 years old) receiving  
initial treatment. The patient characteristics 
assumed were as follows: age 61 years, body 
weight 65 kg, total body surface area 1.80 m2, 
creatinine clearance 90 mL/min/1.73 m2, and 
an area under the curve (AUC) of 5 mg/mL/min 
[19, 20].

The decision tree model depicted in Figure 1 
offers two treatment options for ES-SCLC 
patients: E/P/A plus trilaciclib or E/P/A plus pla-
cebo. The therapeutic schedule comprises 
induction and maintenance phases. During in- 
duction, patients received atezolizumab (1200 
mg, day 1), carboplatin (AUC = 5 mg/mL/min, 
day 1), and etoposide (100 mg/m2, days 1-3) 
per cycle, with trilaciclib (240 mg/m2) or place-
bo administered before each cycle for 3 days. 
The maintenance treatment involved atezoli-
zumab monotherapy on day 1 of each cycle. 
According to the NCCN guidelines, a chemo-
therapy cycle lasts 21 days, with a minimum of 
four cycles and a maximum of six cycles [21]. 
The decision tree model’s time horizon was set 
at four chemotherapy cycles (12 weeks). In this 
model, patients were categorized into two AE 
conditions: hematological AEs and nonhemato-
logical AEs. Other AEs (e.g., nausea, vomiting, 
drowsiness) were grouped under nonhemato-
logical AEs. Only ≥ grade 3 AEs were included in 
the economic analysis, as lower-grade events 
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were assumed to have minimal impact on  
outcomes. The per capita gross domestic prod-
uct (GDP) was $11,939.15 in China and 
$80,410.00 in the US [22, 23]. Following World 
Health Organization guidelines, the willingness-
to-pay (WTP) threshold was set at three times 
the GDP, resulting in $35,817.44/QALY gained 
for China and $241230.00/QALY for the US 
[24].

Costs

The data for the economic analysis were 
sourced from official websites and the relevant 
literature. We conducted a literature search 
using terms such as ‘trilaciclib’, ‘small cell lung 
cancer’, ‘cost-effectiveness’, and ‘economics’ 
in the PubMed and Cochrane Library databas-
es. Clinical studies and economic evaluations 
focused on the prevention of myelosuppression 
in SCLC patients receiving chemotherapy com-
bined with ICIs using trilaciclib, as well as eco-
nomic analyses related to SCLC chemotherapy 
or ICI treatments, were included. We excluded 
duplicate studies, those presenting subgroup 
or pooled analyses from the same clinical trial, 
and studies with incomplete information. For 
multiple similar studies, the most recent find-

China were obtained from the Yaozhi database 
for 2023 [26], and those in the US were 
obtained from the Centers for Medicare & 
Medicaid Services [27]. The cost of using 
G-CSF to prevent myelosuppression was re- 
ported in a previous study [28]. Severe AEs 
(grade ≥ 3), including decreased white blood 
cell count, neutropenia, FN, anemia, and throm-
bocytopenia, were considered in this analysis. 
The AE management costs in China were 
derived from two studies conducted in 2021 
and 2023 [29, 30], whereas those in the US 
were obtained from two other studies [28, 31]. 
Costs for administration, laboratory tests, 
tumor imaging, and best supportive care in 
China were sourced from a study conducted in 
2022 [20], whereas these costs in the US were 
extracted from the study of Shao T et al. [31]. 
Tom’s inflation calculator was used for cost 
adjustments [32]. All costs in this study have 
been uniformly adjusted to 2023 values.

Outcome measures

The health utility values for patients in the tri-
laciclib and placebo groups were extracted 
from the study of Abraham I et al. [33]. 
Disutilities due to myelosuppression-related 

Figure 1. Decision tree model structure. Abbreviations: AE, adverse event; 
E/P/A, etoposide, carboplatin and atezolizumab; ES-SCLC, extensive-stage 
small cell lung cancer.

ings were selected for this 
analysis.

All the parameters included  
in this model are listed in 
Table 1. In this economic 
analysis, only direct medical 
costs were included, and non-
medical direct costs were 
excluded. The direct medical 
costs in this model encom-
passed drug costs, AE man-
agement costs, prophylactic 
granulocyte colony-stimulat-
ing factor (G-CSF) use costs, 
and follow-up costs, such as 
administration, laboratory, tu- 
mor imaging, and best sup-
portive care costs. All costs 
were converted into US dol-
lars at the exchange rate 
noted for October 2023 (1 
USD = 7.1782 RMB) [25]. Gi- 
ven that the time horizon for 
this analysis was less than 
one year, discounting was not 
applied. The drug prices in 
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Table 1. Parameters and ranges in the decision tree model
Parameter China Value US Value Distribution
Drug cost, $

    Trilaciclib 833.11 (666.49-999.73)a [26] 5.20 (4.16-6.24)e [27] Gamma

    Etoposide 12.54 (10.03-15.05)b [26] 0.77 (0.61-0.92)f [27]

Gamma    Carboplatin 19.79 (15.83-23.75)c [26] 2.76 (2.21-3.31)g [27]

    Atezolizumab 4,569.58 (3,655.67-5,483.50)d [26] 82.62 (66.10-99.15)h [27]

    G-CSFs, per cycle 111.11 (88.89-133.33) [26] 6,383.58 (5,106.86-7,660.30) [27, 28] Gamma

Cost of managing AEs ($)

    Anemia 550.15 (440.12-660.18) [30] 27,690.02 (22,152.02-33,228.02) [31] Gamma

    White blood cell count decreased 504.47 (403.59-605.36) [30] 13,511.26 (10,809.01-16,213.51) [31] Gamma

    Neutropenia 91.16 (72.93-109.39) [30] 23,482.18 (18,785.74-28,178.62) [31] Gamma

    Febrile neutropenia 4,109.15 (3,287.32-4,930.98) [29] 25,123.45 (20,098.76-30,148.14) [28] Gamma

    Thrombocytopenia 1,141.01 (912.81-1,369.21) [30] 31,021.55 (24,817.24-37,225.86) [31] Gamma

Other costs ($)

    Administration per cycle 37.12 (29.70-44.54) [20] 162.02 (129.62-194.42) [31] Gamma

    Laboratory per cycle 171.15 (136.92-205.38) [20] 116.27 (93.02-139.52) [31] Gamma

    Tumor imaging per cycle 522.72 (418.18-627.26) [20] 451.79 (361.43-542.15) [31] Gamma

    Best supportive care per cycle 227.85 (182.28-273.42) [20] 1,492.67 (1,194.14-1,791.20) [31] Gamma

Risk of AEs in the trilaciclib group

    Hematological AEs 0.2440 (0.1952-0.2928) [36] 0.3654 (0.3289-0.4019) [17] Beta

    Anemia 0.2400 (0.2160-0.2640) [36] 0.2223 (0.2001-0.2445) [35] Beta

    White blood cell count decreased 0.0800 (0.0720-0.0880) [36, 37] 0.0556 (0.0500-0.0612) [35] Beta

    Neutropenia 0.1600 (0.1440-0.1760) [36] 0.4333 (0.3900-0.4766) [35] Beta

    Febrile neutropenia 0.0400 (0.0360-0.0440) [36] 0.0444 (0.0400-0.0488) [35] Beta

    Thrombocytopenia 0.4800 (0.4320-0.5280) [36] 0.2444 (0.2200-0.2688) [35] Beta

Risk of AEs in the placebo group

    Hematological AEs 0.4520 (0.3616-0.5242) [36] 0.7358 (0.6622-0.8094) [17] Beta

    Anemia 0.1860 (0.1671-0.2043) [36] 0.2094 (0.1885-0.2303) [35] Beta

    Decreased white blood cell count 0.2570 (0.2314-0.2829) [36, 37] 0.1047 (0.0942-0.1152) [35] Beta

    Neutropenia 0.2860 (0.2571-0.3143) [36] 0.4241 (0.3817-0.4665) [35] Beta

    Febrile neutropenia 0.1000 (0.0900-0.1100) [36] 0.0576 (0.0518-0.0634) [35] Beta

    Thrombocytopenia 0.1710 (0.1543-0.1886) [36] 0.2042 (0.1838-0.2246) [35] Beta

Other

    Prophylactic use of G-CSF in the trilaciclib group 0.3230 (0.2907-0.3553) [36] 0.2963 (0.2667-0.3259) [17] Beta

    Prophylactic use of G-CSF in the placebo group 0.5030 (0.4527-0.5533) [36] 0.4717 (0.4245-0.5189) [17] Beta

Utility

    Trilaciclib group 0.650 (0.455-0.845) [33] Beta

    Placebo group 0.630 (0.441-0.819) [33] Beta

Disutility

    Anemia 0.070 (0.050-0.090) [31] Beta

    Decreased white blood cell count 0.200 (0.140-0.260) [31] Beta

    Neutropenia 0.090 (0.060-0.120) [31] Beta

    Febrile neutropenia 0.470 (0.330-0.610) [34] Beta

    Thrombocytopenia 0.200 (0.140-0.260) [20] Beta

Other

    Average number of chemotherapy cycles 4 (4-6) [6]

    Average number of prophylactic G-CSF cycles 3.41 (0-6) [33]

    Body surface area (meters2) 1.80 (1.44-2.16) [19] Normal

    Area under the curve (mg/mL/min) 5 [20] Fixed

    Creatinine clearance rate, mL/min/1.73 m2 90 (80-100) [19] Normal
a: The cost of 300 mg trilaciclib; b: The cost of 100 mg etoposide; c: The cost of 100 mg carboplatin; d: The cost of 1200 mg atezolizumab; e: The cost of 1 mg trilaciclib; 
f: The cost of 10 mg etoposide; g: The cost of 50 mg carboplatin; h: The cost of 10 mg atezolizumab. Abbreviations: AEs, adverse events; G-CSF, granulocyte colony-
stimulating factor.

AEs were obtained from three other studies 
[20, 31, 34]. The OS data of ES-SCLC patients 

in the US, with and without trilaciclib, were 
based on a pooled study [35], whereas the OS 
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data for Chinese patients were derived from 
one clinical study [36]. The quality-adjusted life 
years (QALYs) for each treatment were estimat-
ed by multiplying the utility weights by the life 
years, which were calculated as the time hori-
zon (12 weeks) divided by 52 weeks.

The total hematological AE rates in US patients 
were derived from the RCT by Daniel et al. [17], 
whereas the proportions of various hematologi-
cal AEs were obtained from a pooled study 
[35]. The RCT reported in 2024 [36] did not 
report hematological AE rates for Chinese 
patients; thus, we assumed that the incidence 
of ≥ grade 3 hematological AEs aligns with the 
chemotherapy dose reduction rate. Since the 
incidence of ≥ grade 3 white blood cell count 
was not reported in this RCT, we calculated it 
indirectly. A pooled analysis of anemia, neutro-
penia, febrile neutropenia, and thrombocytope-
nia yielded a risk ratio of 0.42 [0.17-1.01] for 
hematological AEs in the E/P/A + trilaciclib 
group compared with the E/P/A group. This  
RR was then multiplied by the incidence of 
decreased white blood cell count from another 
study in the Chinese population [37] to deter-
mine the incidence in the E/P/A + trilaciclib 
group.

Base case analysis

In this economic analysis, outcomes, including 
incremental cost, incremental QALYs, the ICER, 
INHB and INMB, were evaluated. The incremen-
tal cost and incremental QALYs were calculated 
by the cost or QALYs in the trilaciclib group 
minus those in the placebo group. The ICER 
was calculated by dividing the incremental 
costs by the incremental QALYs. The INMB and 
INHB, which are also important parameters of 
cost-effectiveness analysis, were evaluated 
using the following formulas: INMB = ∆E × WTP-
∆C, INHB = ∆E-∆C/WTP. Here, ∆E represents 
incremental QALYs, and ∆C represents incre-
mental costs [38, 39]. An ICER > WTP, an INMB 
< 0, or an INHB < 0 indicates that the treatment 
is not economical; otherwise, the treatment is 
considered economical.

Sensitivity analyses

Given that this study relied on several assump-
tions and that most of the data were derived 
from the literature, one-way and probabilistic 
sensitivity analyses were conducted to evalu-

ate the robustness and uncertainty of the base 
case results. In the one-way sensitivity analy-
ses, the total probability of hematological AEs 
and the cost due to AEs were varied by ±20% of 
the baseline value, utility variables and disutili-
ty due to AEs were varied by ±30%, and the 
probability of each type of hematological AE 
was varied by ±10%. A tornado diagram was 
used to present the results of the one-way sen-
sitivity analysis. Variables that may impact ICER 
values, as identified in the tornado diagram, 
were further analyzed by expanding their rang-
es in a separate one-way sensitivity analysis to 
determine the thresholds affecting the cost-
effectiveness analysis results.

Additionally, since simultaneous variations in 
multiple variables could influence the model 
outcomes, a probabilistic sensitivity analysis 
using 10,000 Monte Carlo simulations was per-
formed. In this analysis, cost variables were 
assumed to follow a gamma distribution, the 
creatinine clearance rate and body surface 
area were assumed to follow a normal distribu-
tion, and the utility and probability variables 
were assumed to follow a beta distribution. 
However, the area under the curve (AUC), aver-
age number of prophylactic G-CSF cycles and 
number of chemotherapy cycles were not  
standardized. Cost-effectiveness acceptability 
curves comparing trilaciclib and placebo prior 
to E/P/A were generated to analyze the eco-
nomics of the two regimens across varying WTP 
thresholds. Scatterplots of the ICERs were cre-
ated to illustrate the distributions of incremen-
tal costs and incremental QALYs when multiple 
variables changed simultaneously.

Results

Base case results

The total cost, incremental cost, ICERs, INMB, 
and INHB for each regimen are summarized  
in Table 2. In China, compared with the place-
bo, the use of trilaciclib increased costs by 
$9,244.32, increased QALYs by 0.01, and re- 
sulted in an ICER of $691,541.63/QALY. Addi- 
tionally, at the WTP threshold of 35,817.44/
QALY, the INMB and INHB of trilaciclib before 
E/P/A were $-8,765.52 and -0.24 QALYs, 
respectively. In the US, trilaciclib administered 
before E/P/A was associated with a cost sav-
ings of $12,626.08 per patient and a gain of 
0.02 QALYs. The INMB and INHB of trilaciclib 
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given before E/P/A were $16,788.02 and 0.07 
QALYs, respectively, at the WTP thresholds of 
$241,230.00/QALY. This base case analysis 
demonstrated that administering trilaciclib 
before the E/P/A was the most economical 
strategy in the US, whereas the opposite was 
true in China.

One-way sensitivity analyses

The results of the one-way sensitivity analysis 
are presented in the tornado diagram in Figure 
2. According to the presented tornado dia-
grams, 39 parameters related to ICERs were 
analyzed for both China and the US. The torna-
do diagram revealed that the three most impor-
tant variables were the probability of hemato-
logical AEs in the placebo group, the average 
number of chemotherapy cycles, and the cost 
of trilaciclib in China (Figure 2A), whereas the 
two most important variables in the US were 
the probability of hematological AEs in the tri-
laciclib group and the placebo group (Figure 
2B). However, regardless of which parameter 
varies independently within the given range, tri-
laciclib remains economical for American pa- 
tients and uneconomical for Chinese patients, 
which is consistent with the baseline analysis. 
Furthermore, expanding the scope of one-way 
sensitivity analysis revealed that only when the 
cost of trilaciclib was below $102.65/300 mg 
was the ICER value lower than the WTP thresh-
old; that is, treatment with trilaciclib was con-
sidered economical from the perspective of 
Chinese payers (Figure S1). Even with an 
expanded probability of hematological AEs in 
the placebo group (Figure S2) and an average 
number of chemotherapy cycles (Figure S3), tri-

laciclib is not economical in Chinese patients. 
However, from the perspective of US payers, 
when the probability of hematological AEs in 
the placebo group was lower than 0.58 (Figure 
S4) or when the probability of hematological 
AEs in the trilaciclib group was higher than 0.52 
(Figure S5), trilaciclib no longer represented a 
cost-saving strategy.

Probabilistic sensitivity analyses

Scatter plots are shown in Figure 3. All of the 
ICERs were greater than the WTP threshold 
from the perspective of Chinese payers (Figure 
3A); that is, trilaciclib administered before 
E/P/A was unlikely to be cost effective. However, 
Figure 3B demonstrates that when multiple 
factors varied simultaneously within a certain 
range, 90.05% of the ICERs were lower than the 
WTP threshold, indicating that treatment with 
trilaciclib prior to E/P/A was more economical 
than treatment with E/P/A from the perspective 
of US payers. The cost-effectiveness accept-
ability curves of the different treatments are 
shown in Figure 4. In China, trilaciclib adminis-
tered before E/P/A was more cost-effective 
only when the WTP thresholds increased over 
22-fold ($187,983.68) (Figure 4A). However, in 
the US, regardless of the variation in the WTP 
threshold across a 20-fold range, administering 
trilaciclib before E/P/A remains more economi-
cal, with a probability exceeding 70% (Figure 
4B).

Discussion

Treatment with platinum plus etoposide che-
motherapy with or without ICIs is recommend-
ed as the standard first-line treatment. A previ-

Table 2. Cost-effectiveness analysis results

Parameter
China United States

E/P/A group E/P/A + trilaciclib group E/P/A group E/P/A + trilaciclib group
WTP value, $/QALY 35,817.44 241,230.00
Total cost $ 24,592.54 33,836.87 132,552.77 119,926.68
QALYs 0.13 0.14 0.12 0.14
Incremental cost $ NA 9,244.32 NA -12,626.08
Incremental QALYs NA 0.01 NA 0.02
ICER $/QALY NA 691,541.63 NA NA
INMB, $ NA -8,765.52 NA 16,788.02
INHB, QALY NA -0.24 NA 0.07
Abbreviations: E/P/A, etoposide, carboplatin, and atezolizumab; ICER, incremental cost-effectiveness ratio; INHB, incremental 
net health benefits; INMB, incremental net monetary benefits; QALY, quality-adjusted life year; WTP, willingness-to-pay.
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ous Bayesian network meta-analysis revealed 
that ICIs combined with chemotherapy are 
often associated with ≥ 3 grade hematological 
AEs, including neutropenia, leukopenia, throm-
bocytopenia, and anemia [40]. Trilaciclib, a 

newly approved drug for preventing chemother-
apy-induced myelosuppression, has not yet 
been evaluated economically in China. This 
study is the first to assess the economic value 
of trilaciclib in preventing myelosuppression in 

Figure 2. Tornado diagram of one-way sensitivity analyses. A. One-way deterministic sensitivity analysis results for 
base cases from the Chinese payer perspective. B. One-way deterministic sensitivity analysis results for base cases 
from the US payer perspective. Abbreviations: AE, adverse event; G-CSF, granulocyte colony-stimulating factor.
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a Chinese population and to compare its eco-
nomic value from the perspectives of both US 
and Chinese payers.

From the Chinese payer perspective, the base 
case analysis estimated that the ICER for tri-
laciclib administered before E/P/A was higher 

Figure 3. Scatter plot of the incremental cost and effectiveness of E/P/A + trilaciclib compared with E/P/A alone. A. 
Scatter plot from the Chinese payer perspective. B. Scatter plot from the US payer perspective.
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than the WTP threshold. Probabilistic sensitivi-
ty analysis further indicated a low probability of 
cost-effectiveness at this threshold. Conversely, 

the economic analysis for the US shows the 
opposite result. Additionally, INMB and INHB 
were also used for economic evaluation [41]. 

Figure 4. Cost-effectiveness acceptability curves. A. Cost-effectiveness acceptability curve from the Chinese payer 
perspective. B. Scatter plot from the US payer perspective.
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Our study revealed that both are negative in the 
Chinese patient population but positive in the 
U.S. patient population. Overall, trilaciclib is not 
economical for preventing myelosuppression in 
China but is more economical in the US. This 
finding is consistent with a previous US eco-
nomic analysis [33]. Many factors may have 
contributed to these outcomes, such as the 
cost of chemotherapy and immunotherapy, tri-
laciclib pricing, hematological AE management 
costs, and the risk of hematological AEs.

One-way sensitivity analysis allows us to explore 
the impact of varying one parameter at a time 
on the outcomes of our economic evaluation. 
This helps us identify which parameters have 
the most significant influence on the results 
and understand the key drivers of the cost-
effectiveness analysis. The most likely factors 
identified by our one-way sensitivity analysis 
differ from those identified in previous studies 
[33], possibly due to the different parameters 
used in the respective study models. The tor-
nado diagram shows that the price of trilaciclib 
is an important factor. The economic analysis 
revealed that its cost-effectiveness in China is 
sensitive to its price. One-way sensitivity analy-
sis confirmed that reducing the drug price could 
improve economic outcomes. Specifically, tri-
laciclib becomes cost-effective at WTP thresh-
olds if its price is lower than $102.65/300 mg. 
However, this threshold is based on current 
research, and the price may change as more 
clinical study results from Chinese patients  
are reported. Nonetheless, evolving national 
healthcare policies in China are likely to reduce 
costs and benefit more patients. Moreover, 
chemotherapy and ICIs are costly for both 
Chinese and American patients. Two economic 
studies have indicated that atezolizumab com-
bined with chemotherapy is not cost-effective 
for ES-SCLC patients from an American per-
spective [42, 43]. A Chinese study reported 
similar findings, showing that atezolizumab plus 
chemotherapy is not more economical than 
chemotherapy alone [44]. Adding the more 
expensive trilaciclib to atezolizumab and che-
motherapy is therefore expected to be less 
cost-effective. Our analysis confirms that this 
regimen is uneconomical in China. However, 
our study revealed that trilaciclib is cost effec-
tive in the US. This discrepancy may be due to 
several factors. Trilaciclib, a new drug for pre-
venting myelosuppression, faces varying pric-

ing influences in both China and the US, includ-
ing market demand, tax burdens, patent pro-
tection, and health insurance policies. Patent 
protection and taxes contribute to higher prices 
when the drug enters the Chinese market com-
pared to the original country. Although the 
Chinese government has been using central-
ized procurement and price negotiations to 
lower drug prices and improve accessibility, tri-
laciclib has not yet been included in these  
programs, keeping its price relatively high. 
Moreover, China’s health insurance system, 
which is primarily public, includes schemes 
such as urban employee basic medical insur-
ance and urban resident basic medical insur-
ance, which cover a large portion of the popula-
tion but may have limited coverage for expen-
sive, innovative drugs such as trilaciclib. In con-
trast, the US health insurance system may offer 
broader coverage for drug expenses, thereby 
indirectly lowering the market price for patients.

In addition, according to the two tornado dia-
grams obtained in our study, the probabilities 
of hematological AEs in both the trilaciclib 
group and the placebo group are important 
influencing factors for the results of the cost-
effectiveness analysis. Further one-way sensi-
tivity analysis revealed that, for Chinese pa- 
tients, regardless of how the total probability of 
hematological AEs varies between 0 and 1 in 
either the trilaciclib group or the placebo group, 
the cost-effectiveness analysis remains robust, 
indicating that the use of trilaciclib for the pre-
vention of myelosuppression is not economical. 
For American patients, however, if the total 
probability of hematological AEs in the placebo 
group lower than 0.58, the cost-effectiveness 
analysis outcome reverses. Similarly, if the 
probability in the trilaciclib group higher than 
0.52, the cost-effectiveness analysis outcome 
also reversed, suggesting that trilaciclib is not 
cost-effective. These findings from the one-way 
sensitivity analysis indicate that more clinical 
studies are needed to further validate the 
results of the cost-effectiveness evaluation of 
trilaciclib in the US. It is possible that the results 
of this study might also change when per-
formed with updated data from the US patient 
population.

The probabilistic sensitivity analysis addresses 
overall uncertainty in the economic evaluation 
by considering the joint uncertainty of multiple 
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input variables. By assigning distributions to 
each input parameter and conducting Monte 
Carlo simulations, we obtained a range of pos-
sible outcomes and probabilities associated 
with different cost-effectiveness thresholds. 
Although the aforementioned factors may influ-
ence the results of the base case cost-effec-
tiveness analysis, the probabilistic sensitivity 
analysis indicates that our base case findings 
are stable and reliable. Furthermore, the results 
of our probabilistic sensitivity analysis are simi-
lar to those of a previous study [33].

Several limitations should be considered in this 
study. First, this study was conducted from the 
perspective of payers and did not include indi-
rect medical costs. Thus, the costs in this study 
may be underestimated. From other perspec-
tives, the results may be different. Second, in 
this study, our analysis is based on several key 
assumptions. We assumed that the utility val-
ues of the Chinese patients were equal to those 
of the American patients, but this may not be 
consistent with reality. Although the health util-
ity value may differ due to many factors, such 
as psychometric and economic factors, the 
results of the sensitivity analysis in this model 
showed that utility values did not significantly 
affect the results of the cost-effectiveness 
analysis. Third, our study did not evaluate the 
long-term economic benefits of trilaciclib in 
patients with ES-SCLC. Currently, clinical re- 
search has focused primarily on the role of tri-
laciclib in preventing myelosuppression, and 
the survival outcomes of patients receiving tri-
laciclib remain unclear since it is not used as 
an antitumor therapy. The long-term benefits of 
trilaciclib for treating ES-SCLC patients remain 
uncertain and require further clinical research 
for evaluation. Finally, this study only assessed 
the use of trilaciclib in patients with ES-SCLC 
receiving chemotherapy combined with atezoli-
zumab. There is a lack of clinical studies on the 
use of trilaciclib for the prevention of myelosup-
pression in SC-SCLC patients receiving chemo-
therapy combined with other ICIs, such as dur-
valumab or serplulimab. Owing to the absence 
of relevant outcome parameters, the cost-
effectiveness of trilaciclib in patients receiving 
chemotherapy combined with other ICIs is 
unclear. However, we hypothesize that the eco-
nomic evaluation of trilaciclib for the prevention 
of myelosuppression in patients with ES-SCLC 
treated with chemotherapy in combination with 

other ICIs is consistent with the results of this 
study because the cost of ICIs is high. However, 
this is only speculation, and proper economic 
analysis is needed to determine whether trilaci-
clib is cost effective at preventing myelosup-
pression when combined with other ICIs and 
chemotherapy.

Conclusion

This study assessed the use of trilaciclib admin-
istered before E/P/A in patients with ES-SCLC 
for the prevention of myelosuppression from 
the perspective of Chinese and US payers. This 
study revealed that administering trilaciclib 
before E/P/A is not an economic treatment 
strategy for ES-SCLC patients in China at the 
WTP threshold of $35,817.44/QALY. However, 
trilaciclib is economical for treating ES-SCLC 
patients in the US at a WTP threshold of 
$241,230.00/QALY.
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Figure S1. One-way sensitivity analysis of the cost of trilaciclib from the perspective of Chinese payers.

Figure S2. One-way sensitivity analysis of the probability of hematological adverse events in the placebo group from 
the perspective of Chinese payers.
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Figure S3. One-way sensitivity analysis of the average number of chemotherapy cycles from the perspective of 
Chinese payers.

Figure S4. One-way sensitivity analysis of the probability of hematological adverse events in placebo group from the 
perspective of US payers.
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Figure S5. One-way sensitivity analysis of the probability of hematological adverse events in trilaciclib group from 
the perspective of US payers.


