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ABSTRACT

BACKGROUND: Chemotherapy-induced 

myelosuppression, which commonly 

manifests as neutropenia, anemia, and/or  

thrombocytopenia, is a frequent and 

severe complication of standard treatment 

regimens for patients with extensive-stage 

small cell lung cancer (ES-SCLC). Trilaciclib 

is a first-in-class myeloprotective therapy 

indicated to decrease the incidence of 

chemotherapy-induced myelosuppression 

when administered prior to a platinum-/

etoposide-containing regimen or topotecan-

containing regimen for ES-SCLC.

OBJECTIVE: To estimate the budget impact 
of administering trilaciclib prior to chemo-
therapy to manage chemotherapy-induced 
myelosuppression in adults with ES-SCLC 
from a US payer perspective. 

METHODS: A budget impact model 
was developed to assess the impact of 
introducing trilaciclib to a hypothetical 

What is already known  
about this subject

• Chemotherapy-induced 
myelosuppression, which commonly 
manifests as neutropenia, anemia, 
and/or thrombocytopenia, is a 
frequent and severe complication of 
treatment observed in patients with 
extensive-stage small cell lung cancer 
(ES-SCLC).

• Myelosuppression places a 
substantial burden on patients with 
ES-SCLC receiving chemotherapy.

• Conventional interventions for the 
management of myelosuppression 
are specific to single hematopoietic 
lineages. 

What this study adds

• Trilaciclib is the first therapy shown to 
protect multiple hematopoietic lineages 
simultaneously, thereby protecting the 
bone marrow of adult patients with 
ES-SCLC from chemotherapy-induced 
damage. 

• The acquisition cost associated 
with the addition of trilaciclib is 
estimated to be offset by a reduction in 
myelosuppressive adverse events and 
their management costs. 

• The financial budget impact is 
estimated to be a net cost saving to 
health plans.
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Lung cancer is the second most common cancer in both men 
and women and the leading cause of cancer-related mortal-
ity in the United States.1 Non-small cell lung cancer (NSCLC) 
is most common (> 80% of lung cancer diagnoses), whereas 
small cell lung cancer (SCLC) comprises approximately 
13%-17% of all lung cancer diagnoses.2-4 SCLC is the most 
aggressive form of lung cancer and is characterized by poor 
prognosis, with a 5-year survival rate of 7% compared with 
25% for NSCLC.2 Early diagnosis of SCLC is difficult, owing 
to limited specific symptoms, rapid tumor growth, and early, 
widespread metastases.4,5 Consequently, approximately 
two-thirds of patients with SCLC have extensive-stage (ES) 
disease at diagnosis, requiring systemic treatment.4

Standard first-line treatment for ES-SCLC comprises 
a core platinum/etoposide combination chemotherapy 
regimen, with or without the addition of atezolizumab or 
durvalumab.6,7 Although SCLC appears to be responsive to 
initial treatment, most patients relapse within 6 months6,7; 
median progression-free survival is approximately 5 months 

and median overall survival may reach 12-13 months with 
further systemic therapy.8,9 Historically, topotecan was the 
preferred second-line treatment; however, other recom-
mended second-line treatment options for those who 
relapse within 6 months now include lurbinectedin, irino-
tecan, gemcitabine, paclitaxel, and docetaxel.7,10,11 

Chemotherapy-induced myelosuppression (CIM), which 
commonly exhibits as neutropenia, anemia, and/or throm-
bocytopenia, is a frequent complication of treatment 
observed in patients with ES-SCLC.12-15 The incidence of 
grade 3/4 neutropenia, anemia, and thrombocytopenia 
in clinical trials of first-line platinum/etoposide with or 
without immuno-oncology therapy has been reported to 
span 23%-48%, 9%-22%, and 6%-20%, respectively.8,9,16,17 

Corresponding incidence rates among clinical trial par-
ticipants treated with second-line topotecan have been 
reported at 54%-70%, 31%-42%, and 29%-54%, respec-
tively.10,18 These myelosuppressive adverse events (AEs) are 
associated with an increased risk of morbidity, oftentimes 
experienced as fatigue, infection, and sepsis,19 as well as 
increased mortality, poorer health-related quality of life, 
and greater utilization of health care services that incur 
additional costs.20-25 

A substantial economic burden is associated with che-
motherapy-induced myelosuppressive AEs in the United 
States.26-28 Hospitalizations due to neutropenia account for 
8.3% of all cancer-related hospitalization costs for adults 
in the United States and have an attributable estimated 
cost of $2.3 billion per year (2012 US dollars [USD], $3.0 bil-
lion in 2021 USD).27,29 Meanwhile, mean health care costs 
attributable to anemia have ranged from $22,775 (2006 
USD; $35,547 in 2021 USD) to $93,454 (2006 USD; $145,861 in 
2021 USD) per patient per year.26,29 The mean cost estimates 
for thrombocytopenia have extended from $1,395 (2006 
USD; $2,177 in 2021 USD) per chemotherapy cycle to $36,448 
(2016 USD; $41,248 in 2021 USD) per episode.26,28-30 

Current options for the management of CIM are specific 
to single hematopoietic lineages. These options include 
granulocyte colony-stimulating factor (G-CSF) for the pre-
vention or management of neutropenia; red blood cell 
transfusions, administration of erythropoiesis-stimulating 
agents, and iron supplementation for anemia; and platelet 
transfusion and antifibrinolytic agents for thrombocyto-
penia.23,31-33 However, as these approaches do not protect 
the bone marrow from chemotherapy-induced cytotoxic 
effects and impart their own risks for adverse reactions, 
they can be considered suboptimal.34 CIM may lead to 
dose delays, dose reductions, or discontinuation of che-
motherapy. Clinicians have suggested that the delivery of 
optimal chemotherapy dose intensity and duration should 
be considered a major quality indicator in the care of 

1 million-member health insurance plan. The model compared  
2 market scenarios: a current scenario of standard treatments for 
ES-SCLC without trilaciclib, and an alternative scenario of standard 
treatment plus trilaciclib. Population, clinical, and cost inputs were 
derived from published literature and trilaciclib clinical trial data. 
Model outcomes included the number of myelosuppressive adverse 
events (AEs), costs of treatment, costs of AE management, total cost, 
and per-member per-month (PMPM) costs. The budget impact of 
trilaciclib was calculated as the difference in cost (2021 US dollars) 
between the 2 scenarios over a 1- to 5-year time horizon. Scenario 
and deterministic sensitivity analyses were conducted to assess 
uncertainty around key model inputs.

RESULTS: An estimated total of 301 patients were eligible for treat-
ment with trilaciclib over a 5-year period. The use of trilaciclib was 
estimated to reduce the number of myelosuppressive AEs over a 
5-year period (events avoided included 108 for neutropenia, 7 for 
febrile neutropenia, 23 for anemia, and 46 for thrombocytopenia) 
compared with the scenario without trilaciclib. The adoption of  
trilaciclib was associated with a cost saving of $801,254 ($0.013 
PMPM) over 5 years. The acquisition cost for trilaciclib ($3,704,199) 
was offset by the reduction in AE management cost ($4,282,748) and 
reduction in prophylactic granulocyte colony-stimulating factor use 
($222,704). The cost savings associated with trilaciclib began in year 1 
(total $34,388; $0.003 PMPM) and accrued over time. 

CONCLUSIONS: The acquisition cost of trilaciclib is projected to 
be offset by a reduction in the costs of managing AEs related to 
myelosuppression when added to standard chemotherapy regimens 
for ES-SCLC. The net budget impact of trilaciclib is estimated to be a 
cost saving.
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trial, patients received trilaciclib or placebo prior to stan-
dard chemotherapy (study G1T28-05: first-line carboplatin, 
etoposide, and atezolizumab; study G1T28-02: first-line 
carboplatin and etoposide; study G1T28-03: second-/third-
line topotecan). All 3 trials allowed G-CSF use except for 
primary prophylactic use in cycle 1; therapeutic G-CSF use 
was allowed in all cycles. Administering trilaciclib prior 
to chemotherapy significantly reduced the duration of 
grade 4 neutropenia in cycle 1 and occurrence of grade  4 
neutropenia during the treatment period (dual primary 
endpoints) and numerically improved key secondary end-
points, including occurrence of grade ≥ 3 hematologic 
laboratory abnormalities. 

patients with curable cancers,35-38 as treatment interrup-
tion may subsequently impact tumor control and patient 
outcomes.39-41 

Trilaciclib (COSELA, G1 Therapeutics, Inc.), a first-
in-class, intravenous (IV) cyclin-dependent kinase 4/6 
inhibitor, transiently arrests hematopoietic stem and pro-
genitor cells in the G1 phase of the cell cycle, thereby 
providing multilineage protection from the cytotoxic 
effects of chemotherapy.34,42 Trilaciclib is administered as a 
30-minute IV infusion completed within 4 hours prior to the 
start of chemotherapy on each day chemotherapy is admin-
istered. The myeloprotective effects of trilaciclib have been 
demonstrated in 3 phase 2 clinical trials of patients with 
treatment-naive or previously treated ES-SCLC.43-45 In each 

FIGURE 1 Model Structure

aExpressed as total annual costs and costs per-member per-month.
AE = adverse event; ES-SCLC = extensive-stage small cell lung cancer.

Number of members in health plan

Incidence of ES-SCLC

Proportion of patients treated with systemic chemotherapy

Without trilaciclib (current scenario) With trilaciclib (alternative scenario)

Market share of treatment regimens Market share of treatment regimens

AEs and management of AEs AEs and management of AEs

Drug costs and other costs Drug costs and other costs

Total cost without trilaciclib Total cost with trilaciclib

Budget impact of trilaciclib (difference)a

Population selection

Formulary distribution

Resource utilization and costs

Budget impact
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Input
Base-case  
estimate Sources

Population, %

Incidence of lung cancer 0.07 de Groot 2018, Worldometers 201949,50

Proportion of patients with SCLC (within lung cancer population) 15.0 Wang 20173

Proportion of patients with ES-SCLC (within SCLC population) 66.0 American Cancer Society51

Proportion of patients treated with first-line chemotherapy 90.0 Data on file 2015, Decision Resources Group, Small Cell Lung 
Cancer – Landscape & Forecast

Proportion of patients treated with first-line chemotherapy and 
eligible to receive trilaciclib 

72.2 Data on file 2019, Kantar Health, CancerMPact Treatment 
Architecture SCLC USAa

Proportion of patients treated in first line who will be treated with 
second-line chemotherapy within the same year and eligible to 
receive trilaciclib

26.3 Data on file 2019, Kantar Health, CancerMPact Treatment 
Architecture SCLC USAa

Proportion of patients achieving long-term remission on first-line 
therapy 

14.6 Data on file 2019, Kantar Health, CancerMPact Treatment 
Architecture SCLC USAa

Proportion of patients achieving long-term remission on  
second-line therapy 

11.3 Data on file 2019, Kantar Health, CancerMPact Treatment 
Architecture SCLC USAa

Proportion of patients with long-term remission re-treated  
(first- or second-line therapy) with systemic chemotherapy

51.3b Shiozawa 201869

Market share, % 

First-line chemotherapy regimen 

Etoposide/carboplatin/atezolizumab 68.0

G1 Therapeutics market researchEtoposide/carboplatin 20.0

Etoposide/cisplatin 12.0

Second-line chemotherapy regimen 

Topotecan 73.0

G1 Therapeutics market researchEtoposide/carboplatin 19.0

Etoposide/cisplatin 8.0

Trilaciclib uptake in patients eligible for first-line therapy (alternative scenario)

Year 1 6.6

G1 Therapeutics market research

Year 2 21.7

Year 3 32.0

Year 4 39.0

Year 5 43.6

Trilaciclib uptake in patients eligible for second-line therapy (alternative scenario)

Year 1 6.9

G1 Therapeutics market research

Year 2 22.3

Year 3 32.9

Year 4 40.0

Year 5 44.8

Prophylactic G-CSF

Prophylactic use of G-CSF without trilaciclib, % 26.0 G1 Therapeutics market research 

Reduction in use of prophylactic G-CSF with trilaciclib, % 50.0b,c Weiss 202155

Average G-CSF cost (WAC plus administration cost) per cycle, $ 5,733 Drugs.com 2020, Eldar-Lissai 200853,56

Average number of prophylactic G-CSF cycles 3.41b Naeim 201357

TABLE 1 Model Inputs

continued on next page
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Methods
MODEL OVERVIEW
The current BIM was developed following guidance on 
good modeling practices from the International Society 
for Pharmacoeconomic Outcomes and Research.47 Key 
elements included estimating an appropriate size of popula-
tion, use of the current first- and second-line chemotherapy 
regimens with and without the new intervention, the most 
recent costs of treatment and management strategies, and 
incorporation of a sensitivity analysis.

A model was built using Microsoft Excel. The model time 
frame was up to 5 years, and the perspective was from a 
health care payer in the United States. The model created 
2 scenarios to assess the budget impact of trilaciclib: a cur-
rent scenario of standard treatments for ES-SCLC without 
trilaciclib and an alternative scenario of the same standard 

In February 2021, trilaciclib was approved by the US Food 

and Drug Administration to decrease the incidence of CIM 

in adult patients when administered prior to a platinum-/

etoposide-containing regimen or topotecan-containing 

regimen for ES-SCLC.46 As of March 2021, trilaciclib is 

recommended by the National Comprehensive Cancer 

Network (NCCN) guidelines for both SCLC and hematopoi-

etic growth factors as a prophylactic option to decrease 

the incidence of CIM when administered before platinum/

etoposide plus or minus immune checkpoint inhibitor-

containing regimens or a topotecan-containing regimen 

for ES-SCLC.7,33 

In this study, a budget impact model (BIM) was developed 

to estimate the financial impact of prescribing trilaciclib for 

its approved indication.

Input
Base-case  
estimate Sources

Grade 3/4 AE management cost, $

Neutropenia 21,089b,d Wong 201830

Febrile neutropenia 22,563b,d Weycker 201521

Anemia 24,868b,d Wong 201830

Thrombocytopenia 27,860b,d Wong 201830

Drug costs, $

First-line chemotherapy (cost per regimen)

Etoposide/carboplatin/atezolizumab 49,538e

National Comprehensive Cancer Network 2021, Drugs.com 
2020, Duh 20137,53,70Etoposide/carboplatin 12,435e

Etoposide/cisplatin 11,597d

Second-line chemotherapy (cost per regimen)

Topotecan 20,803e

National Comprehensive Cancer Network 2021, Drugs.com 
2020, Duh 20137,53,70Etoposide/carboplatin 12,435e

Etoposide/cisplatin 11,597e

Trilaciclib (WAC cost per cycle) 8,502f International Business Machines 202154

aBased on online research with direct responses from oncologists.
bComputed from data reported in the sources.
cProphylactic G-CSF use with trilaciclib is 13.0% (50% of 26%) across all 5 years.
dBased on management costs for severe AEs (requiring inpatient stay).
eTotal cost including acquisition and administration costs plus accounting for the number of cycles and visits per cycle.
fEstimate based on a platinum-/etoposide-containing regimen (3 doses per cycle, $2,834 per dose); for a topotecan-containing regimen, this was estimated as 
$14,170 (5 doses per cycle, $2,834 per dose). 
AE = adverse event; ES-SCLC = extensive-stage small cell lung cancer; G-CSF = granulocyte colony-stimulating factor; SCLC = small cell lung cancer; WAC = wholesale 
acquisition cost.

TABLE 1 Model Inputs (continued)
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MODEL INPUTS
Eligible Population. The BIM started with a hypothetical 
US health insurance plan of 1 million members, which was 
subsequently reduced to concentrate only on those patients 
with ES-SCLC. The population estimates for ES-SCLC (inci-
dence of lung cancer in the United States, proportion of 
patients with lung cancer who have SCLC, and proportion 
of patients with SCLC who have ES disease) were derived 
from published epidemiological data (Table 1).3,49-51

Estimates for patients with ES-SCLC who were eli-
gible to receive trilaciclib, including those receiving 
first- or second-line chemotherapy, the proportion of 
chemotherapy-treated patients eligible for trilaciclib, and 
the proportions of patients achieving remission or retreated 
with chemotherapy after remission, were based on pub-
lished literature and complemented by market research 
data (Table 1). 

Treatments and Market Share. Within the model, the esti-
mated market share of the chemotherapy regimens and 
trilaciclib uptake were based on G1 Therapeutics market 
research (Table 1). In the base case, etoposide/carbopla-
tin/atezolizumab (68%), etoposide/carboplatin (20%), and 
etoposide/cisplatin (12%) comprised the first-line che-
motherapy regimens; and topotecan (73%), etoposide/
carboplatin (19%), and etoposide/cisplatin (8%) comprised 
the second-line chemotherapy regimens (Supplementary 

treatments in combination with trilaciclib (Figure 1). The 
difference in overall costs between the 2 scenarios was the 
budget impact driven by the introduction of trilaciclib.

Population inputs were based on published epidemiol-
ogy data. Chemotherapies considered in the model were 
selected according to standard care. AE profiles of treat-
ment regimens were derived from trilaciclib clinical trials 
and published literature. Drug costs were calculated from 
published wholesale acquisition costs (WACs) and included 
administration costs. The WAC was the only publicly avail-
able cost for trilaciclib at the time of model development 
(average selling price [ASP] was not yet available); therefore, 
WAC was used for all drugs in the model for consistency. 
The first ASP for trilaciclib was released in October 2021 
and was subsequently incorporated in a scenario analysis, 
where the October 2021 Centers for Medicare & Medicaid 
Services (CMS) Medicare Part B reimbursement limit 
based on second quarter (2Q) 2021 ASP was used for all 
drug acquisition cost inputs.48 AE management costs were 
obtained from published literature. The total budget impact 
was calculated for the entire population of members in the 
hypothetical health plan, along with differences in per-
member per-month (PMPM) costs between the current and 
alternative scenarios. Scenario and deterministic sensitivity 
analyses (DSAs) were also conducted.

Chemotherapy

Neutropenia Febrile neutropenia Anemia Thrombocytopenia

Without 
trilaciclib

With 
trilaciclib

Without 
trilaciclib

With 
trilaciclib

Without 
trilaciclib

With 
trilaciclib

Without 
trilaciclib

With 
trilaciclib

Incidence of grade 3/4 AEs with first-line treatment, %

Etoposide/carboplatin/atezolizumab44 60 21 6 2 30 17 38 2

Etoposide/carboplatin43 68 11 8 3 19 5 8 8

Etoposide/cisplatin13,a 68 18 10 3 12 6 15 3

Average events/patient, nb 2.5 1.3 1.3 1.0 1.6 1.6 1.7 1.5

Incidence of grade 3/4 AEs with second-line treatment, %

Topotecan45 86 75 18 6 61 28 57 56

Etoposide/carboplatin52,a 20 17 6 2 21 10 31 30

Etoposide/cisplatin13,a 68 59 10 3 12 6 15 15

Average events/patient, nb 3.3 2.5 1.2 1.0 1.8 1.7 4.1 2.5
aCalculated from the AE rates reported for chemotherapy and by applying the relative risk reduction associated with trilaciclib (pooled average from G1T28-0544 
and G1T28-0243 clinical trials) to the rate of AEs without trilaciclib.
bCalculated as the total number of grade 3/4 AEs during the trial duration divided by the number of patients having ≥ 1 grade 3/4 AE.
AE = adverse event.

Incidence and Frequency of Grade 3/4 Chemotherapy-Induced Myelosuppression AEs for 
Chemotherapy With or Without Trilaciclib

TABLE 2

JMCP.org | Published online January 31, 2022
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followed patients until completion of chemotherapy as 
determined by the investigator (4-6 cycles; Supplementary 
Table 1). 

The total cost of trilaciclib per course of chemotherapy 
was calculated by multiplying the WAC per dose of trilaciclib 
($1,417 per 300-mg vial or $2,834 per dose) by the number of 
cycles in each chemotherapy regimen and by the number of 
doses required per cycle (Supplementary Table 1).54 

The management costs for grade 3/4 neutropenia, 
thrombocytopenia, and anemia were obtained from a 
retrospective claims-based analysis,30 which assessed the 
incremental health care costs (ie, the difference in total 
cost of care for patients who experienced an AE compared 
with the total cost of care for patients who did not experi-
ence that AE) associated with AEs in adult patients with 
cancer in the United States (Table 1). The management costs 
for FN were obtained from a retrospective claims-based 
analysis,21 which assessed clinical and economic risk and 
consequences of FN among patients with metastatic cancer 
in the United States.

All costs were adjusted to 2021 USD using the Consumer 
Price Index for medical care according to the US Bureau 
of Labor Statistics as of March 2021.29 Discounting was not 
applied, given the short survival for this population (up to 
12-13 months).8,9 

Inputs Related to Prophylactic Use of G-CSF. The NCCN 
guidelines for the management of neutropenia recom-
mend the use of G-CSF as prophylaxis for any patients at 
high risk of FN (> 20%) and individualized consideration for 
patients at intermediate risk (10%-20%).33 The model esti-
mated that prophylactic G-CSF was administered to 26% 
of patients with ES-SCLC receiving chemotherapy with-
out trilaciclib, based on G1 Therapeutics market research. 
No direct data were available to calculate the reduction 
in G-CSF prophylactic use associated with the use of tri-
laciclib. Consequently, the value was based on reduction in 
use for any G-CSF (50% reduction) as observed in a pooled 
analysis of clinical data for trilaciclib vs placebo in patients 
with ES-SCLC.55

The average cost associated with prophylactic G-CSF per 
cycle was estimated to be $5,733, which included the WAC 
(weighted average of branded G-CSF and biosimilars based 
on market share) and administration costs.53,56 The average 
number of G-CSF cycles per chemotherapy regimen (3.41) 
was based on a weighted average of the mean number of 
cycles for filgrastim (2.3) and pegfilgrastim (3.5).57 The 
average total cost of G-CSF per chemotherapy regimen was 
$19,548. The therapeutic or rescue use of G-CSF (ie, use 
after the onset of neutropenia or FN) was assumed to be 

Table 1, available in online article). Trilaciclib uptake was 
assumed to increase gradually over time, from 6.6% in the 
first-line setting and 6.9% in the second-line setting in year 
1, to 43.6% and 44.8% in year 5, respectively (Table 1). 

Number of Chemotherapy-Induced Myelosuppressive AEs. 
The incidence of chemotherapy-induced myelosuppres-
sive AEs (neutropenia, febrile neutropenia [FN], anemia, 
and thrombocytopenia) was calculated using data from 
the trilaciclib clinical trials and published literature (Table 
2). In the first-line setting, AE incidence for etoposide/car-
boplatin/atezolizumab or etoposide/carboplatin with and 
without trilaciclib was based on the trilaciclib G1T28-05 and 
G1T28-02 clinical trials, respectively.43,44 AE rates for etopo-
side/cisplatin were based on published literature.13 AE rates 
for trilaciclib in combination with etoposide/cisplatin were 
calculated by applying the relative risk reduction associated 
with trilaciclib to the rate of AEs without trilaciclib (pooled 
average from G1T28-05 and G1T28-02 clinical trials).43,44 In 
the second-line setting, AE rates for topotecan with or with-
out trilaciclib were based on the trilaciclib G1T28-03 clinical 
trial.45 AE incidences for etoposide/carboplatin and etopo-
side/cisplatin were based on published literature.13,52 AE 
rates for trilaciclib in combination with etoposide/carbo-
platin and etoposide/cisplatin were calculated by applying 
the relative risk reduction associated with trilaciclib to the 
rates of AEs without trilaciclib (from the G1T28-03 study).45

The average number of AEs (among patients who expe-
rienced at least 1 AE) in current and alternative scenarios 
were calculated based on the market share of available 
treatment options (Table 2). The data for trilaciclib were 
based on a pooled average from the G1T28-05 and G1T28-02 
studies (first-line setting) and the G1T28-03 study (second-
line setting). 

Treatment and AE Costs. Treatment costs for chemo-
therapies considered in the model included acquisition and 
administration costs. Acquisition costs for each regimen per 
cycle were calculated by combining the published WAC for 
the recommended dose of each product (within the respec-
tive treatment regimen) from approved product labels 
and per recommended dosing schedule (Supplementary 
Table 1).53 Administration costs for treatment were based on 
published literature (Table 1). 

The model assumed that all patients completed the rec-
ommended treatment regimens. A mean number of 4 cycles 
was assumed for the etoposide/carboplatin/atezolizumab 
regimen, consistent with the G1T28-05 study.44 A mean 
number of 5 cycles was assumed for the other chemother-
apy regimens, as they are recommended for 4-6 cycles in 
international clinical guidelines,6,7 and the G1T28-02 study 
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only treatment regimens used in the 
trilaciclib clinical trials (ie, first-line 
etoposide/carboplatin, first-line eto-
poside/carboplatin/atezolizumab, 
and second-line topotecan). The 
third assumed an administration 
cost for trilaciclib using a Current 
Procedural Terminology (CPT) 
code ($77.86 based on the Medicare 
National Fee Schedule for CPT 96365: 
IV infusion for therapy, prophylaxis, 
or diagnosis).58 The fourth considered 
the October 2021 CMS Medicare Part 
B reimbursement limit based on 2Q 
2021 ASP for drug costs.48 

MODEL ASSUMPTIONS
Several key assumptions were applied 
to this model. First, uptake of trilaci-
clib was based on internal forecasting 
and may differ from that observed in 
real-world clinical practice. Second, 
all patients were assumed to com-
plete the recommended treatment 
regimens without interruptions, dose 
adjustments, or discontinuations. 
Third, chemotherapy treatment costs 
were fixed, and no differences were 
expected between the 2 treatment 
scenarios for this parameter. Fourth, 
trilaciclib had no effect on treatment 
response or survival, as no difference 
in progression-free survival or overall 
survival was observed in the trilaciclib 
clinical trials.43-45 Finally, only grade 
≥ 3 AEs (based on the National Cancer 
Institute’s Common Terminology 
Criteria for Adverse Events) were 
included in the analysis,59 as these are 
most likely to require intervention and 
were considered to have the greatest 
impact on health and economic out-
comes from a payer perspective. 

Results
BASE-CASE RESULTS
Over a 5-year time horizon, an esti-
mated total of 301 patients were 
eligible for treatment with trilaciclib 
per the labeled indication, comprising 

treatment cost, trilaciclib cost, AE 
management cost, and cost related to 
prophylactic use of G-CSF. 

SENSITIVITY AND  
SCENARIO ANALYSES
A 1-way DSA was performed to assess 
uncertainty around key model inputs. 
The following key model parameters 
were varied in the sensitivity analysis: 
WAC for trilaciclib, AE management 
cost, proportion of patients receiving 
prophylactic G-CSF without trilaci-
clib, reduction in prophylactic G-CSF 
use associated with trilaciclib, market 
uptake for trilaciclib, and population 
inputs related to patients eligible for 
trilaciclib. 

Several scenario analyses were 
performed (Supplementary Table 2, 
available in online article). The first 
considered a variation in the reduc-
tion in prophylactic use of G-CSF 
associated with trilaciclib outside 
the base-case value (ie, 0%-100%). 
The second was conducted to include 

included in the AE management cost 
for neutropenia and FN and was not 
included as a separate input. Similarly, 
costs associated with erythropoiesis-
stimulating agents, red blood cell 
transfusions, and platelet transfusions 
were assumed to be included in the 
AE management cost for anemia and 
thrombocytopenia and not included 
as separate inputs. 

MODEL OUTPUTS
The model estimated the number of 
patients eligible for trilaciclib, number 
of grade 3/4 AEs, total costs, PMPM 
costs, and per-patient per-month 
(PPPM) costs among patients eligible 
for trilaciclib, based on a hypothetical 
health plan with 1 million members. 
Results were reported separately for 
the current (without trilaciclib) and 
alternative (with trilaciclib) scenarios, 
and the difference between the 2 sce-
narios. Total costs were presented 
in 4 subcategories: chemotherapy 

Costs with current 
scenario  

(without trilaciclib) 
 $

Costs with 
alternative 

scenario  
(with trilaciclib) 

$

Cost  
difference 

$

Trilaciclib 0 3,704,199 3,704,199

Chemotherapy 10,180,640 10,180,640 0

G-CSF prophylaxis 1,532,595 1,309,891 −222,704

AE management 22,435,918 18,153,170 –4,282,748

Neutropenia 11,092,377 8,824,574 –2,267,803

Febrile neutropenia 731,642 574,521 –157,121

Anemia 3,801,868 3,229,005 –572,863

Thrombocytopenia 6,810,031 5,525,070 –1,284,961

Total 34,149,153 33,347,899 –801,254

PMPM 0.569 0.556 –0.013

PPPM among patients eligible 
for trilaciclib treatment 

1,887 1,843 –44

AE = adverse event; G-CSF = granulocyte colony-stimulating factor; PMPM = per member per month; 
PPPM = per-patient per-month.

Total Budget Impact Over 5 Years Associated With the 
Introduction of Trilaciclib

TABLE 3
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A breakdown of the cost savings over 5 years in the 
alternative scenario shows that the cumulative $3,704,199 
acquisition cost for trilaciclib was offset by a net reduc-
tion in AE management cost ($4,282,748) and reduction in 
prophylactic G-CSF use ($222,704). 

The annual cost savings associated with trilaciclib were 
observed as early as year 1 ($34,388 total, $0.003 PMPM) 
and continued to accumulate over time. The total cumula-
tive cost savings associated with treating patients with 
ES-SCLC receiving trilaciclib were $155,828 ($0.006 PMPM), 
$336,107 ($0.009 PMPM), $555,651 ($0.012 PMPM), and 
$801,254 ($0.013 PMPM) over 2, 3, 4, and 5 years, respec-
tively (Supplementary Figure 1, available in online article).

SENSITIVITY AND SCENARIO ANALYSES
Across all parameters adjusted in the 1-way DSA, the use of 
trilaciclib led to total cumulative cost savings ranging from 

239 and 62 in first- and second-line settings, respectively. 
The number of myelosuppressive AEs in the alternative sce-
nario with trilaciclib were estimated to be fewer than in the 
current scenario without trilaciclib (events avoided over 5 
years: 108 for neutropenia, 7 for FN, 23 for anemia, and 46 
for thrombocytopenia; Supplementary Table 3, available in 
online article). 

In the base-case analysis, the total annual plan cost in 
the current scenario (without trilaciclib) was estimated 
to be $34,149,153 for a 1 million-member health plan over 
5 years. The total annual plan cost in the alternative sce-
nario (with trilaciclib) was estimated to be $33,347,899 over 
5 years. The adoption of trilaciclib was therefore associated 
with cost savings of $801,254 (translating to $0.013 PMPM 
overall, and $44 PPPM among the 301 patients eligible for 
trilaciclib treatment) over 5 years (Table 3). 

−1,200,000 −1,000,000 −800,000 −600,000 −400,000
Budget Impact ($)

WAC for trilacicliba ± 10%

Neutropenia management cost ± 10%

Proportion of patients receiving prophylactic 
G-CSF without trilacicliba (0%-50%)

Thrombocytopenia management cost ± 10% 

Reduction in use of prophylactic G-CSF 
related to trilacicliba ± 50%

Market share for trilacicliba ± 10%

Anemia management cost ± 10%

Incidence of lung cancer ± 5%

Incidence of SCLC within lung cancer population ± 5%

Incidence of ES-SCLC within SCLC population ± 5%

Proportion of patients treated with first-line therapy ± 5%

Proportion of patients treated with first-line 
therapy and eligible for trilaciclib ± 5% 

Febrile neutropenia management cost ± 10% 

Proportion of patients treated with second-line 
therapy and eligible for trilaciclib ± 5% 

Decrease in parameter value
Increase in parameter value

aFirst- and second-line settings combined.
DSA = deterministic sensitivity analysis; ES-SCLC = extensive-stage small cell lung cancer; G-CSF = granulocyte colony-stimulating factor; SCLC = small cell lung 
cancer; WAC = wholesale acquisition cost.

FIGURE 2 One-Way DSA Results
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Although prophylactic G-CSF use was identified as a cost 
driver, the intention of this analysis was not to provide a 
clinical or economic comparison of trilaciclib and G-CSF, 
which differ in their mechanism of action and intended use. 
By inducing cell-cycle arrest of hematopoietic stem and 
progenitor cells, trilaciclib proactively protects the bone 
marrow against chemotherapy-induced damage,34,42 and 
reduces the incidence of myelosuppression across multiple 
hematologic lineages (ie, neutrophils, red blood cells, and 
platelets).43-45 By contrast, G-CSF is used specifically for 
prevention or treatment of severe neutropenia and FN.33,60 
Moreover, although sometimes used prophylactically, 
G-CSF acts to stimulate stem cell growth and neutrophil 
production after the bone marrow is damaged.61 Differences 
also exist in the eligibility of patients for treatment with tri-
laciclib and G-CSF, as trilaciclib is recommended to reduce 
the incidence of CIM in patients receiving platinum-/
etoposide- or topotecan-containing chemotherapy for 
ES-SCLC (an indication that does not involve prophylactic 
administration of G-CSF), while prophylactic use of G-CSF 
for FN is recommended when the risk of FN is high (> 20%) 
based on the chemotherapy regimen and patient risk fac-
tors.33 Of interest, a recent analysis of data pooled from 3 
clinical trials of trilaciclib in patients with ES-SCLC showed 
that administering trilaciclib prior to chemotherapy sig-
nificantly reduced the duration of severe neutropenia in 
cycle  1 and the occurrence of severe neutropenia across 
cycles 1 to 4, regardless of G‐CSF administration.62 The 
model included additional treatment regimens (etoposide/
cisplatin in the first-line setting, and etoposide/carboplatin 
and etoposide/cisplatin in the second-line setting) that 
were not included in trilaciclib clinical trials, with the intent 
to capture standard treatment options for ES-SCLC. The 
scenario analysis that only included treatment regimens 
collected in the trilaciclib trials provided cost savings 
($0.015 PMPM) that were consistent with the base case 
($0.013 PMPM). 

LIMITATIONS
The BIM was developed based on several assumptions, as 
previously described. As the AE rates were based on the 
results from phase 2 trilaciclib clinical trials with relatively 
small sample sizes, there may be uncertainty regarding 
these estimates. Future studies are recommended to vali-
date our results, ideally incorporating real-world evidence 
on AE incidence once sufficient data are available. 

Although phase 3 data have traditionally been used to 
support marketing authorization and reimbursement of 
novel drugs, data from phase 2 trials are increasingly used 
as primary evidence for such purposes.63 By necessity, 

$574,473 to $1,171,673 ($0.010 to $0.020 PMPM) over 5 years 
(Figure 2). The top 3 drivers of cost savings were the WAC 
for trilaciclib, management costs for neutropenia, and the 
prophylactic use of G-CSF without trilaciclib. 

The scenario analysis that varied the percentage reduc-
tion in the prophylactic use of G-CSF associated with 
trilaciclib from 0% to 100% indicated a negligible effect: 
total cumulative cost savings with trilaciclib vs those 
without trilaciclib over 5 years ranged from $578,549 
(0% reduction) to $1,023,958 (100% reduction), correspond-
ing to $0.010 to $0.017 PMPM, and were like the base-case 
findings (Supplementary Table 2). The scenario analysis 
that included only treatment regimens collected in the 
trilaciclib clinical trials provided total cumulative cost 
savings over 5 years ($0.015 PMPM) that were consistent 
with the base case ($0.013 PMPM). The third scenario 
analysis, which assumed $77.65 as the administration cost 
for trilaciclib under CPT code 96365, reported a total 
cumulative cost saving over 5 years of $0.012 PMPM. The 
fourth scenario analysis, with October 2021 CMS Medicare 
Part B reimbursement limit based on 2Q 2021 ASP used for 
drug costs, reported a total cumulative cost saving over 5 
years of $0.008 PMPM (Supplementary Table 2). 

Discussion
This is the first study to evaluate the financial impact of 
administering trilaciclib within 4 hours before the start of 
standard chemotherapy in patients with ES-SCLC enrolled 
in a health plan. The analysis shows that the introduction 
of trilaciclib translates into budget savings for a third-party 
payer when trilaciclib is used for its approved indication. 
Trilaciclib is the first approved myeloprotection therapy 
indicated to reduce the occurrence of CIM in adult patients. 
This BIM analysis estimated that trilaciclib would cumu-
latively reduce total annual management costs by $34,388 
($0.003 PMPM) at year 1 to $801,254 ($0.013 PMPM) at year 5 
compared with treatment without trilaciclib. 

The results of the model appear to be robust based on 
sensitivity and scenario analyses. The DSA showed that the 
WAC for trilaciclib was the biggest driver for the total cost 
savings associated with trilaciclib, with AE management 
costs and the use of prophylactic G-CSF in patients not 
receiving trilaciclib also key contributing drivers. The base 
case assumed a 50% reduction associated with trilaciclib 
in prophylactic G-CSF use, but even with 0% reduction 
in prophylactic G-CSF use, a cost saving with trilaciclib 
was still observed. Collectively, these data emphasize the 
financial impact to health care systems of having to manage 
CIM in patients with ES-SCLC. 
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A synopsis of the current study was 
presented in poster format at the Virtual 
AMCP Annual Meeting, April 12-16, 2021.
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therefore, these data are subsequently 
used in economic models like ours.64 

Health care resource utiliza-
tion required for the administration 
of trilaciclib was not considered in 
the base-case analysis, given it is a 
30-minute IV therapy (administered 
within 4 hours prior to chemotherapy) 
and can be performed during the 
same visit as that for administration 
of chemotherapy, for instance, with 
the administration of premedication. 
However, the scenario analysis that 
assumed administration using a CPT 
code reported total cumulative cost 
savings that were consistent with the 
base-case analysis results. 

Cost inputs for AE management 
were obtained from large claims-
based studies involving multiple 
different oncology indications and 
therefore may not be specific to 
ES-SCLC. Despite having been tested 
in sensitivity analyses and yielding 
findings consistent with base-case 
results (with PMPM cost savings 
ranging from $0.008 to $0.017 in the 
sensitivity analysis vs $0.013 in the 
base case), inputs specific to the set-
ting of ES-SCLC are needed. 

Finally, only grade ≥ 3 AEs were 
considered within the AE manage-
ment cost estimates, which may 
underestimate the health and eco-
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