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ABSTRACT

Introduction: Trilaciclib was recently approved
in the USA for reducing chemotherapy-induced
myelosuppression (CIM) among adults with
extensive-stage small cell lung cancer (ES-
SCLC) when administered prior to

chemotherapy. There is limited understanding
of real-world outcomes of trilaciclib.
Methods: A comprehensive literature review
was conducted using a keyword search in the
MEDLINE, Embase, and conference abstracts.
Additional studies were identified through
communications with the authors of relevant
studies. Published and unpublished real-world
studies of trilaciclib- and comparable non-tri-
laciclib-treated patients with ES-SCLC were
included. Evidence on myelosuppressive hema-
tologic adverse events (HAEs), cytopenia-related
healthcare utilization, and other reported out-
comes (e.g., hospitalizations, dose reduction,
and treatment delay) were synthesized. If feasi-
ble, outcomes were compared qualitatively
between the trilaciclib and historical reference
groups, and between first-line trilaciclib initia-
tors and the overall trilaciclib population.
Weighted averages were estimated for selected
outcomes using sample size as the weight.
Results: The literature search identified five
unique studies based on eight records—two
included trilaciclib only, two non-trilaciclib
only, and one both. In trilaciclib cohorts, the
weighted average prevalence of grade C 3
myelosuppressive HAEs in C 1 lineage, C 2 lin-
eages, and all three lineages was 40.5%, 14.5%,
and 7.5%, respectively. All rates were numeri-
cally lower compared to the historical non-tri-
laciclib cohorts (58.8%, 28.0%, 13.0%
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respectively). Cytopenia-related healthcare uti-
lization was also lower in the trilaciclib cohorts.
In general, first-line trilaciclib initiators had
numerically lower myelosuppressive HAEs and
cytopenia-related healthcare utilization than the
overall trilaciclib patients.
Conclusions: The existing evidence suggests
that trilaciclib may reduce single and multilin-
eage grade C 3 myelosuppressive HAEs and
cytopenia-related healthcare utilization among
patients with ES-SCLC in the real world. It is a
promising new treatment for CIM prevention in
ES-SCLC and may bring greater benefits to first-
line trilaciclib initiators. Future studies are rec-
ommended to further evaluate the real-world
effectiveness of trilaciclib.

Keywords: Extensive-stage small cell lung
cancer; Chemotherapy-induced myelosup-
pression; Cytopenia; Real world; Supportive
care; Trilaciclib

Key Summary Points

Trilaciclib is the first and only therapy that
helps proactively protect hematopoietic
stem and progenitor cells. It was approved
todecrease the incidenceof chemotherapy-
induced myelosuppression among adults
with extensive-stage small cell lung cancer
(ES-SCLC) in 2021. Although clinical trials
showed trilaciclib reduced grade C 3
myelosuppressive hematologic adverse
events (HAEs) among chemotherapy-
treated patients with ES-SCLC, the real-
world outcomes associated with trilaciclib
are not well understood. The patient
populations and treatment outcomes in
real-world settings may be different from
those observed in clinical trials.

Existing real-world studies consistently
demonstrate that trilaciclib-treated
patients had numerically lower prevalence
of single and multilineage grade C 3
myelosuppressive HAEs and lower
cytopenia-related healthcare utilization,
in reference to comparable historical non-
trilaciclib cohorts that were identified in
the same or different studies.

The real-world outcomes associated with
trilaciclib are consistent with clinical
trials, despite a higher proportion of
elderly population, poorer performance
status, and variation in timing of
initiation of trilaciclib in real-world
studies.

Future comparative effectiveness studies
with a larger sample size are
recommended to provide more robust
real-world evidence on trilaciclib.

INTRODUCTION

Small cell lung cancer (SCLC) is a high-grade
neuroendocrine carcinoma that accounts for
15% of lung cancer cases [1]. It is often diag-
nosed at a late stage with two-thirds of patients
having distant metastasis at initial diagnosis [1].
Extensive-stage SCLC (ES-SCLC), which refers to
disease beyond one hemithorax and one radia-
tion port, has a particularly poor prognosis with
a 30-month survival rate of less than 10% [1].
Chemotherapy has been the mainstay of the
treatment for ES-SCLC. Recently, immuno-on-
cology (IO) agents were shown to improve sur-
vival when used in combination with
chemotherapy, which led to the approval of
atezolizumab and durvalumab for first-line
treatment of ES-SCLC [2–4]. Despite these new
treatments, the majority of patients experience
relapse within 6 months [2]. The treatments for
relapsed ES-SCLC are even more limited with
suboptimal efficacy [5]. Topotecan was the only
treatment approved for second-line ES-SCLC in
the USA until June 2020 [2, 5]. Currently, the
National Comprehensive Cancer Network
(NCCN) guidelines recommend etoposide and
carboplatin (EP) with and without an IO agent
(atezolizumab or durvalumab) as first-line ther-
apy and regimens containing topotecan or lur-
binectedin as second-line therapy [6, 7].

Chemotherapy is known for associated
myelosuppressive adverse events, resulting from
direct damage to hematopoietic stem and pro-
genitor cells (HSPCs) in the bone marrow or an
indirect effect, such as reduced production of
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erythropoietin [8]. Chemotherapy-induced
myelosuppression (CIM) occurs because
chemotherapy drugs not only target tumor cells
but also normal HSPCs, both of which are in
constant proliferation. It affects multiple lin-
eages and often presents as neutropenia, ane-
mia, and thrombocytopenia [8–11], which are
the most common treatment-related adverse
events reported for patients with SCLC in real-
world studies [12]. Despite overall effort of
improving cancer management, incidence of
CIM in patients with SCLC remained consistent
between 2012 and 2015 [13]. More recently, a
study reported that over 55% of patients with
ES-SCLC experienced grade C 3 myelosuppres-
sive hematologic adverse events (HAEs) after
receiving chemotherapy in community prac-
tices, including approximately one-third with
grade C 3 myelosuppressive HAEs in two or
more lineages [14]. Clinically, CIM is associated
with an increased risk of infection, bleeding,
and mortality [8, 10, 11]. Severe CIM often leads
to dose reduction, treatment delay, or discon-
tinuation [14–16], which may compromise
treatment outcomes in patients with cancer,
such as disease control and survival [15, 17, 18].
In addition, symptoms associated with the
myelosuppressive HAEs can substantially reduce
patients’ quality of life (QoL) [19]. Therefore,
CIM management is an important part of
treatment of ES-SCLC. Treatment for CIM
mainly consists of supportive care, e.g., granu-
locyte colony-stimulating factors (G-CSFs) for
neutropenia and erythropoiesis-stimulating
agents (ESAs) for anemia [9, 10]. For patients
with severe myelosuppressive HAEs, red blood
cell (RBC) or platelet transfusion and hospital-
ization may be required [6, 9, 11]. Treatments
for CIM and its associated complications pose
substantial economic burden to healthcare sys-
tems. In the USA, annual incremental costs
associated with grade C 3 myelosuppressive
HAEs among patients with SCLC ranged from
$22,251 for thrombocytopenia to $63,245 for
neutropenia [20]. Moreover, healthcare resource
utilization (HCRU) increased with the number
of lineages involved [21]. The above evidence
suggests that there remains substantial unmet
need for new therapies that can effectively
manage CIM in patients with ES-SCLC, improve

patients’ QoL, and reduce the economic burden
borne by patients and healthcare systems.

Trilaciclib is the first and only therapy that
helps proactively protect HSPCs, the source of
all blood cell lineages [5]. Trilaciclib transiently
arrests HSPC in the G1 phase of the cell cycle by
inhibiting the activity of cyclin-dependent
kinases (CDK) 4/6, an important factor in the
process of the proliferation of HSPCs [22]. Tri-
laciclib, as an innovative transient CDK4/6
inhibitor, when used before the start of
chemotherapy, can prevent HSPCs from prolif-
erating in the presence of cytotoxic
chemotherapy, thereby protecting multiple cell
lineages from cytotoxic effects of chemotherapy
[22]. In three randomized phase 2 clinical trials
and the pooled analyses of these trials [23–28],
trilaciclib has been shown to effectively reduce
myelosuppression in multiple lineages and
decrease cytopenia-related healthcare utiliza-
tion. These effects have been demonstrated
when trilaciclib was administered prior to EP or
EP plus atezolizumab in the first-line setting and
prior to topotecan-containing regimens in pre-
viously treated ES-SCLC. On the basis of these
results, the US Food and Drug Administration
(FDA) approved trilaciclib for decreasing the
incidence of CIM among adults with ES-SCLC
when administered prior to EP- or topotecan-
containing regimens in February 2021 [29]. The
NCCN guidelines also recommend trilaciclib as
a prophylactic treatment to reduce the inci-
dence of CIM in ES-SCLC [6, 7]. In addition to
its clinical efficacy, trilaciclib has also been
shown to reduce the overall healthcare costs
and improve quality-adjusted life years among
patients with ES-SCLC [30–32].

To date, there is limited evidence on the real-
world outcomes associated with trilaciclib use in
ES-SCLC. The patient populations and treatment
outcomes in real-world settings may be different
from those observed in clinical trials. To enhance
our understanding of the real-world outcomes of
trilaciclib, the current study was conducted to
comprehensively review the current literature
and synthesize the effectiveness of trilaciclib in
real-world settings. This article is based on pre-
viously conducted studies and does not contain
any new studies with human participants or
animals performed by any of the authors.
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METHODS

Literature Review Approach

A comprehensive literature search of the MED-
LINE, Embase, and Northern Light Life Sciences
Conference Abstract databases was performed
on November 28, 2022, using the following
keyword combinations: (‘‘small-cell lung can-
cer’’ or ‘‘SCLC’’) and (‘‘trilaciclib’’ or ‘‘Cosela’’).
To be included in the review, a study must have
met the following inclusion criteria: (1) focused
on the ES-SCLC population; (2) included
patients receiving trilaciclib; (3) included one of
the key outcomes of interest related to CIM,
such as myelosuppressive HAEs or cytopenia-
related resource utilization; (4) was a real-world
observational study; and (5) was published in
English. The review included full-text articles
published from the inception of MEDLINE or
Embase to the search date and conference
abstracts from 3 years prior to the search date.
Clinical trials, narrative reviews, and any type of
publication other than original research were
excluded. In addition, a search was conducted
by hand to identify relevant reviews and studies
not included in the electronic databases. As
trilaciclib is a relatively new drug, the co-au-
thors of the relevant studies provided additional
data that were unpublished (but accepted for
future publication or presentation) as of the
search date. Moreover, additional unpublished
data on file for the published or presented
studies was solicited from the authors to
enhance our understanding of these studies.

Following the Centre for Review and Dis-
semination (CRD) guidance [33], two levels of
screening were performed. Level 1 screened
titles and abstracts identified from the literature
search and level 2 screened full-text articles
identified as possibly relevant studies from the
level 1 screening. Each level of screening was
performed by two independent reviewers and
discrepancies were resolved by a third reviewer.
After eligible studies were identified, data
extraction was conducted to extract informa-
tion on study design, data source, baseline
characteristics, and outcomes of interest from
each included study.

To facilitate the interpretation of the real-
world outcomes of trilaciclib-treated patients
with ES-SCLC, the study also strived to identify
comparable non-trilaciclib studies that evalu-
ated similar outcomes among patients with ES-
SCLC who did not receive trilaciclib from the
same data sources. Similar data extraction was
performed for each of the identified non-tri-
laciclib studies.

Outcomes of Interest

The main outcomes of interest for this review
were myelosuppressive HAEs and cytopenia-re-
lated healthcare utilization. Specifically,
myelosuppressive HAEs included any grade C 3
anemia, neutropenia, and thrombocytopenia,
as confirmed by laboratory tests. The study
included outcomes for a single lineage (overall
and by grade) as well as multiple lineages (i.e.,
two or three lineages). Cytopenia-related
healthcare utilization included G-CSF, ESAs,
RBC and platelet transfusions, and intravenous
(IV) hydration. G-CSF use was evaluated within
the first 3 days following the index date and
during the defined outcome observation period
(Table 1), with the former used as a proxy
measure for prophylactic G-CSF use. Other
outcomes (e.g., hospitalizations, dose reduc-
tion, and treatment delay) reported in eligible
studies were also extracted and summarized.

Evidence Synthesis

Identified eligible trilaciclib studies were first
synthesized qualitatively. Specifically, key study
design elements, including study year, sample
selection criteria, sample size, index date, and
follow-up period were summarized for each
study, along with their similarities and differ-
ences. Baseline characteristics were summarized
and compared qualitatively across studies. Def-
initions of the outcomes of interest were eval-
uated, and if they were similar, a quantitative
synthesis was conducted by estimating weigh-
ted averages of the outcomes using sample size
as the weight. The analysis was conducted sep-
arately for the trilaciclib and historical non-tri-
laciclib cohorts. Depending on availability,

Adv Ther



Table 1 Study design of real-world trilaciclib studies and historical non-trilaciclib studies

Study design Study
population

iKM network iKM non-
network

FCS Integra Connect

Data source iKnowMed

EHR

structured

data from

the US

Oncology

Network

iKnowMed EHR

structured data

from non-

network

community

oncology

practices

Florida Cancer

Specialists &

Research

Institute

structured

EMR database

The Integra Connect

Structured &

Curated EMR and

Claims database

Geographic location USA USA Florida USA

Patient identification

period

Trilaciclib Feb 2021–Apr 2022 Feb 2021–May

2022

Jan 2017–Dec 2021

Non-

trilaciclib

Jan 2015–Dec 2019 Sep 2013–Nov

2020

Jan 2015–Mar 2021

Index date Trilaciclib Date of trilaciclib initiation with LOT1 or LOT2? Date of

chemotherapy

initiation when

trilaciclib was used

in the initial

chemotherapy

regimen

Non-

trilaciclib

Date of chemotherapy initiation

Time horizon for outcome

observation for

myelosuppressive HAEs,

cytopenia-related

healthcare utilization,

and dose reduction and

treatment delay

Trilaciclib From index date to 14 days after last

trilaciclib administration of index

chemotherapy regimen

During

chemotherapy

cycles when

trilaciclib was

used

From index date to

end of follow-upa

Non-

trilaciclib

From index date to end of follow-upa

Outcome measuresb

Grade C 3

myelosuppressive HAEsc
Grade C 3 myelosuppressive HAEs were identified using laboratory values

based on CTCAE v5.0 definitions

All studies reported the myelosuppressive HAE rates by lineage and grade

Cytopenia-related

healthcare utilization

Included G-CSF and ESAs

RBC or platelet

transfusion

Based on lab proxy, i.e., hemoglobin\ 8 g/dL;

platelets\ 10,000/lL

Transfusions

occurred
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treatment outcomes were further compared
qualitatively between trilaciclib- and non-tri-
laciclib-treated patients (i.e., directionality) on
the basis of the results from individual studies
and the quantitative synthesis. In addition,
results for subgroups of trilaciclib-treated
patients (who initiated trilaciclib before or
during first line of therapy [LOT1]) were also
summarized, if available.

RESULTS

Literature Search Results

The literature search yielded one published
journal article [14] and four conference presen-
tations [34–37] as of the search date. Commu-
nications with the authors of the identified
studies produced one unpublished manuscript

Table 1 continued

Study design Study
population

iKM network iKM non-
network

FCS Integra Connect

Dose reduction and dose

delay

Dose reduction was defined as a

decrease in dosage compared to

the baseline or previous dose. A

dose reduction of at least one drug

was counted as an event for dose

reduction

Dose delay was defined as a gap of

less than 60 days without

treatment

Not available Not available

Hospitalization Not available Not available Hospitalization rates

between day 8 and

16 and between

day 1 and 21

LOS

IV hydration IV hydration was determined on the basis of the

structured EHR, if captured in the database

Not available

Subgroup analysis of

trilaciclib

LOT1

trilaciclib

initiators

Defined as initiation of trilaciclib

before LOT1 cycle 1

Defined as

initiation of

trilaciclib at

LOT1

Not available

FCS Florida Cancer Specialists and Research Institute, EHR electronic health record, EMR electronic medical record,
LOT line of therapy, HAE hematologic adverse event, iKM iKnowMed, CTCAE Common Terminology Criteria for
Adverse Events, G-CSF granulocyte colony-stimulating factors, ESAs erythropoiesis-stimulating agents, RBC red blood cell,
IV intravenous, LOS length of stay
aFollow-up ends at date of death, last EMR activity date, or end of the study period, whichever occurs first
bOutcome measures were defined in the same way for the trilaciclib study and the corresponding non-trilaciclib group study
from the same database
cIn the FCS studies, myelosuppressive episodes were defined as all events of the defined type occurring within 21 days of the
first event, with the highest observed grade assigned to that episode, while in the iKM-based and Integra Connect studies
reported two separate episodes if two events of different grades occurred within 21 days
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as of the search date but published at the time
of manuscript development [38] and two
accepted conference presentations [39, 40].
Therefore, a total of eight manuscripts and
conference presentations were identified
[14, 34–40] (Fig. 1), of which, six reported five
unique original studies [14, 34–38] and two
presented results from the additional analyses
of three original studies [39, 40]. Of the five
unique studies, one included a trilaciclib cohort
and a historical non-trilaciclib cohort [37]; two
focused on trilaciclib only [34, 35]; and the rest
included the corresponding historical non-tri-
laciclib cohorts for the trilaciclib-only studies
[14, 36, 38]. In total, the five studies reported
the results for eight distinctive cohorts of tri-
laciclib and historical non-trilaciclib users. In
addition, there were three subgroups of LOT1
trilaciclib users (Table 1).

Description of Included Studies

Data Sources
All five studies [14, 34–38] were retrospective
cohort studies based on four existing oncology
databases in the USA: the US Oncology Net-
work’s electronic health record (EHR) system,
iKnowMed (iKM), the Florida Cancer Specialists

and Research Institute (FCS) structured elec-
tronic medical record (EMR) database, and the
Integra Connect Precision De-Identified Struc-
tured & Unstructured EMR and Claims database
(Table 1). The US Oncology iKM database is
implemented across the US Oncology Network
(‘‘network’’) and non-network community
oncology practices (‘‘non-network’’) made up of
approximately 80 clinics that have adopted iKM
EHRs. Thus, they were considered as two sepa-
rate databases. All patients in the databases were
de-identified.

Study Design
Among the three trilaciclib studies, the patient
identification period in the iKM-based sources
and FCS studies covered the post-approval per-
iod only [34, 35], while the patient identifica-
tion period in the Integra Connect study
spanned both pre- and post-trilaciclib approval
eras [37] (Table 1). The non-trilaciclib studies
using the iKM-based sources and FCS databases
included only the pre-trilaciclib approval period
[14, 36, 38], while the Integra Connect non-
trilaciclib group [37] had a follow-up period that
extended up to March 31, 2021, i.e., 1 month
after trilaciclib approval.

All five studies [14, 34–38] employed a ret-
rospective longitudinal study design with some

Fig. 1 PRISMA diagram based on the literature search.
PRISMA Preferred Reporting Items for Systematic Liter-
ature Review and Meta-analysis, RWE real-world evidence,
SCLC small cell lung cancer. The literature search was
conducted in MEDLINE, Embase, and Northern Light

Life Sciences Conference Abstract databases on Novem-
ber 28, 2022. The literature search was supplemented by
the unpublished studies identified through author
communications
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variations in the definition of index date and
outcome observation period (Table 1). The
index date for the iKM-based sources and FCS
trilaciclib studies was defined as the date of tri-
laciclib initiation [34, 35], while the index date
for the Integra Connect trilaciclib study was
designated as the date of chemotherapy initia-
tion when trilaciclib was used in the initial
chemotherapy regimen [37]. All studies for the
historical non-trilaciclib cohorts defined the
index date as the date of the first chemotherapy
initiation during the identification period fol-
lowing diagnosis of ES-SCLC [14, 36–38]. The
outcome observation period for the key out-
comes of interest (i.e., myelosuppressive HAEs,
cytopenia-related healthcare utilization, and
dose reduction and treatment delay) also varied
across the trilaciclib studies. The two iKM-based
studies followed up patients from the index
date to 14 days after the last trilaciclib admin-
istration of the index chemotherapy regimen
[34]; the FCS study followed up patients from
the index date until the last chemotherapy
cycle when trilaciclib was administered [35]; the
Integra Connect study followed up patients
until the end of the study period, last EMR
activity date or death, whichever occurred first
[37]. However, despite the variations, the mean
follow-up time was similar between the iKM-
based and FCS studies (the two studies reporting
such information). The outcome observation
period for myelosuppressive HAEs was consis-
tent across the historical non-trilaciclib studies
[14, 36–38], which had the same definition as
the Integra Connect trilaciclib study [37].

All studies [14, 34–38] included outcomes
related to grade C 3 myelosuppressive HAEs
(such as rates of any grade C 3 myelosuppres-
sive HAE, neutropenia, anemia, and thrombo-
cytopenia overall and by severity, and rates of
grade C 3 myelosuppressive HAEs based on the
number of lineages involved) and cytopenia-
related healthcare utilization (i.e., G-CSF and
ESAs) (Table 1). RBC or platelet transfusions
were also reported in all studies but were based
on lab proxies (i.e., RBC or platelet transfusion
eligibility) in the iKM-based and FCS studies
[34, 35]. Other outcomes, including IV hydra-
tion, dose reduction, treatment delay, and

hospitalization, were only reported in some
studies.

Subgroup analysis among LOT1 trilaciclib
initiators was conducted in two out of three
trilaciclib studies [39, 40], with some variation
in the definition (Table 1). The iKM-based study
defined LOT1 trilaciclib initiators as patients
who initiated trilaciclib before the first cycle in
the first-line treatment [39], while the FCS study
defined them as patients who initiated trilaci-
clib during the first-line treatment, due to lack
of cycle information in the database [40]. The
Integra Connect database did not have the LOT
information and thus did not include this sub-
group analysis.

Baseline Characteristics
The sample size for trilaciclib studies ranged
from 21 in the Integra Connect study [37] to 50
in the FCS study [35] (Table 2). Comparatively,
the corresponding historical non-trilaciclib
studies had a substantially larger sample size,
ranging from 959 in the iKM non-network
study to 3277 in the Integra Connect study
[14, 36–38]. The baseline demographics were
similar across the trilaciclib studies, with the
mean age in the overall trilaciclib cohorts
ranging from 67.1 to 70.0 years and 44.0% to
51.6% male patients (Table 2). The age and
gender distribution were also similar between
the trilaciclib cohorts and their corresponding
historical non-trilaciclib cohorts. Performance
status based on the Eastern Cooperative
Oncology Group (ECOG) score showed that the
majority of patients were in ECOG 0 or 1 in the
trilaciclib and historical non-trilaciclib cohorts
in the FCS and Integra Connect studies. As a
result of a high proportion of missing values,
ECOG was not reported in the iKM-based
studies.

Trilaciclib was used in LOT1 in 66–68% of
the patients, which was consistent across the
two studies with available LOT information
[34, 35] (Table 2). However, the proportions
were considerably lower than the historical
non-trilaciclib cohorts, in which 94–100%
patients had the index chemotherapy in LOT1
[14, 36, 38]. Most of patients in the ‘‘all trilaci-
clib’’ cohort and LOT1 trilaciclib initiations
(80–100%) received trilaciclib in combination
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Table 3 Real-world outcomes reported in trilaciclib studies and historical non-trilaciclib studies among patients with ES-
SCLC

Outcomes Study
population

iKM
network

iKM non-
network

FCS Integra
Connect

Pooleda

n = 31 (all
trilaciclib)

n = 35 (all
trilaciclib)

n = 50 (all
trilaciclib)

n = 21
(all
trilaciclib)

n = 137
(all
trilaciclib)

n = 19
(LOT1
trilaciclib
initiatorsb)

n = 18
(LOT1
trilaciclib
initiatorsb)

n = 32
(LOT1
trilaciclib
initiatorsb)

n = 69
(LOT1
trilaciclib
initiatorsb)

n = 1574
(non-
trilaciclib)

n = 959
(non-
trilaciclib)

n = 1239
(non-
trilaciclib)

n = 3277
(non-
trilaciclib)

n = 7049
(non-
trilaciclib)

Follow-up duration (months), mean

(SD)

All

trilaciclib

4.8 (3.0) 4.0 (2.9) 4.1 (3.3) – 4.3 (3.1)

LOT1

trilaciclib

initiatorsb

– – – – –

Non-

trilaciclib

8.9 (8.5) 9.5 (9.3) 10.4 (11.3) – 9.5 (9.7)

Number of chemotherapy cycles,

mean (SD)c
All

trilaciclib

5.0 (4.3) 5.0 (2.1) – – –

LOT1

trilaciclib

initiatorsb

4.1 (2.2) 4.7 (1.6) – – –

Non-

trilaciclib

4.4 (2.8) 5.3 (3.9) – – –

Prevalence of grade C 3 myelosuppressive HAEs, %d

Grade C 3 neutropenia All

trilaciclib

28.6 40.9 26.0 19.0 29.1

LOT1

trilaciclib

initiatorsb

35.3 40.0 18.8 – 28.9

Non-

trilaciclib

35.7 37.3 42.7 44.6 41.6
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Table 3 continued

Outcomes Study
population

iKM
network

iKM non-
network

FCS Integra
Connect

Pooleda

n = 31 (all
trilaciclib)

n = 35 (all
trilaciclib)

n = 50 (all
trilaciclib)

n = 21
(all
trilaciclib)

n = 137
(all
trilaciclib)

n = 19
(LOT1
trilaciclib
initiatorsb)

n = 18
(LOT1
trilaciclib
initiatorsb)

n = 32
(LOT1
trilaciclib
initiatorsb)

n = 69
(LOT1
trilaciclib
initiatorsb)

n = 1574
(non-
trilaciclib)

n = 959
(non-
trilaciclib)

n = 1239
(non-
trilaciclib)

n = 3277
(non-
trilaciclib)

n = 7049
(non-
trilaciclib)

Grade C 3 thrombocytopenia All

trilaciclib

7.1 25.0 24.0 4.8 17.6

LOT1

trilaciclib

initiatorsb

0.0 11.8 12.5 – 8.9

Non-

trilaciclib

22.9 37.8 36.1 33.3 32.1

Grade 3 anemia All

trilaciclib

7.1 31.3 18.0 14.3 18.3

LOT1

trilaciclib

initiatorsb

0.0 23.5 9.4 – 10.5

Non-

trilaciclib

28.5 37.8 32.7 34.0 33.0

Grade 3 neutropenia All

trilaciclib

28.6 31.8 24.0 19.0 26.1

LOT1

trilaciclib

initiatorsb

35.3 40.0 18.8 – 28.9

Non-

trilaciclib

27.3 28.4 26.5 29.3 28.3

Grade 3 thrombocytopenia All

trilaciclib

7.1 25.0 20.0 4.8 16.0

LOT1

trilaciclib

initiatorsb

0.0 11.8 9.4 – 7.4

Non-

trilaciclib

19.3 32.8 31.0 30.2 28.3
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Table 3 continued

Outcomes Study
population

iKM
network

iKM non-
network

FCS Integra
Connect

Pooleda

n = 31 (all
trilaciclib)

n = 35 (all
trilaciclib)

n = 50 (all
trilaciclib)

n = 21
(all
trilaciclib)

n = 137
(all
trilaciclib)

n = 19
(LOT1
trilaciclib
initiatorsb)

n = 18
(LOT1
trilaciclib
initiatorsb)

n = 32
(LOT1
trilaciclib
initiatorsb)

n = 69
(LOT1
trilaciclib
initiatorsb)

n = 1574
(non-
trilaciclib)

n = 959
(non-
trilaciclib)

n = 1239
(non-
trilaciclib)

n = 3277
(non-
trilaciclib)

n = 7049
(non-
trilaciclib)

Grade 4 neutropenia All

trilaciclib

3.6 22.7 4.0 9.5 9.4

LOT1

trilaciclib

initiatorsb

0.0 10.0 0.0 – 2.6

Non-

trilaciclib

16.7 20.3 26.9 29.0 25.1

Grade 4 thrombocytopenia All

trilaciclib

3.6 3.1 6.0 0.0 3.8

LOT1

trilaciclib

initiatorsb

0.0 0.0 3.1 – 1.4

Non-

trilaciclib

10.3 19.3 16.1 14.6 14.5

Grade C 3 myelosuppressive

HAEs in C 2 lineages

All

trilaciclib

7.1 21.9 18.0 4.8 14.5

LOT1

trilaciclib

initiatorsb

0.0 11.8 6.3 – 6.0

Non-

trilaciclib

33.0 31.3 33.9 23.0 28.0

Grade C 3 neutropenia ? anemia All

trilaciclib

0.0 22.7 8.0 4.8 9.4

LOT1

trilaciclib

initiatorsb

0.0 20.0 6.3 – 8.1

Non-

trilaciclib

12.7 17.4 20.6 20.3 18.5
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Table 3 continued

Outcomes Study
population

iKM
network

iKM non-
network

FCS Integra
Connect

Pooleda

n = 31 (all
trilaciclib)

n = 35 (all
trilaciclib)

n = 50 (all
trilaciclib)

n = 21
(all
trilaciclib)

n = 137
(all
trilaciclib)

n = 19
(LOT1
trilaciclib
initiatorsb)

n = 18
(LOT1
trilaciclib
initiatorsb)

n = 32
(LOT1
trilaciclib
initiatorsb)

n = 69
(LOT1
trilaciclib
initiatorsb)

n = 1574
(non-
trilaciclib)

n = 959
(non-
trilaciclib)

n = 1239
(non-
trilaciclib)

n = 3277
(non-
trilaciclib)

n = 7049
(non-
trilaciclib)

Grade C 3

neutropenia ? thrombocytopenia

All

trilaciclib

0.0 22.7 10.0 4.8 10.1

LOT1

trilaciclib

initiatorsb

0.0 10.0 6.3 – 5.5

Non-

trilaciclib

12.4 18.7 22.8 23.0 20.3

Grade C 3

anemia ? thrombocytopenia

All

trilaciclib

7.1 15.6 16.0 0.0 11.4

LOT1

trilaciclib

initiatorsb

0.0 5.9 6.3 – 4.5

Non-

trilaciclib

11.7 27.9 21.5 19.6 19.1

Cytopenia-related healthcare utilization, %

G-CSF (during the defined

outcome observation periode)

All

trilaciclib

9.7 34.3 60.0 71.4 43.8

LOT1

trilaciclib

initiatorsb

5.3 33.3 56.3 – 36.3

Non-

trilaciclib

71.5 69.6 89.7 83.9 80.2

G-CSF (within 3 days after index

date)

All

trilaciclib

3.2 8.6 – 47.6 16.1

LOT1

trilaciclib

initiatorsb

0.0 5.6 – – 2.7

Non-

trilaciclib

43.9 41.3 – 61.1 53.2
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Table 3 continued

Outcomes Study
population

iKM
network

iKM non-
network

FCS Integra
Connect

Pooleda

n = 31 (all
trilaciclib)

n = 35 (all
trilaciclib)

n = 50 (all
trilaciclib)

n = 21
(all
trilaciclib)

n = 137
(all
trilaciclib)

n = 19
(LOT1
trilaciclib
initiatorsb)

n = 18
(LOT1
trilaciclib
initiatorsb)

n = 32
(LOT1
trilaciclib
initiatorsb)

n = 69
(LOT1
trilaciclib
initiatorsb)

n = 1574
(non-
trilaciclib)

n = 959
(non-
trilaciclib)

n = 1239
(non-
trilaciclib)

n = 3277
(non-
trilaciclib)

n = 7049
(non-
trilaciclib)

ESAs (during the defined outcome

observation periode)

All

trilaciclib

6.5 28.6 22.0 19.0 19.7

LOT1

trilaciclib

initiatorsb

0.0 11.1 15.6 – 10.1

Non-

trilaciclib

13.4 12.9 24.4 14.5 15.8

RBC transfusion or transfusion

eligible (hemoglobin\ 8 g/dL)

All

trilaciclib

3.2 28.6 18.0 4.8 15.3

LOT1

trilaciclib

initiatorsb

0.0 22.2 9.4 – 10.2

Non-

trilaciclib

21.3 24.2 32.6 10.7 18.8

Platelet transfusion or transfusion

eligible (platelets\ 10,000/lL)

All

trilaciclib

0.0 0.0 2.0 0.0 0.7

LOT1

trilaciclib

initiatorsb

0.0 0.0 0.0 – 0.0

Non-

trilaciclib

1.9 3.2 3.7 2.4 2.6
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Table 3 continued

Outcomes Study
population

iKM
network

iKM non-
network

FCS Integra
Connect

Pooleda

n = 31 (all
trilaciclib)

n = 35 (all
trilaciclib)

n = 50 (all
trilaciclib)

n = 21
(all
trilaciclib)

n = 137
(all
trilaciclib)

n = 19
(LOT1
trilaciclib
initiatorsb)

n = 18
(LOT1
trilaciclib
initiatorsb)

n = 32
(LOT1
trilaciclib
initiatorsb)

n = 69
(LOT1
trilaciclib
initiatorsb)

n = 1574
(non-
trilaciclib)

n = 959
(non-
trilaciclib)

n = 1239
(non-
trilaciclib)

n = 3277
(non-
trilaciclib)

n = 7049
(non-
trilaciclib)

IV hydration All

trilaciclib

32.3 37.1 24.0 – 30.2

LOT1

trilaciclib

initiatorsb

15.8 44.4 15.6 – 23.2

Non-

trilaciclib

59.0 49.5 52.1 – 54.3

ANC absolute neutrophil count, ES-SCLC extensive-stage small cell lung cancer, FCS Florida Cancer Specialists and
Research Institute, iKM iKnowMed, LOT line of therapy, SD standard deviation, HAE hematologic adverse event, G-
CSF granulocyte colony-stimulating factors, ESAs erythropoiesis-stimulating agents, RBC red blood cell, IV intravenous,
EMR electronic medical record
aPooled analysis was conducted by estimating the weighted average among the study populations reporting a specific
outcome using sample size as the weight
bThe analysis among LOT1 trilaciclib initiators was conducted on the basis of the iKM network and non-network study
populations as well as the FCS study. The two iKM-based studies defined LOT1 trilaciclib initiators as those using trilaciclib
before the first cycle in the first-line treatment, while the FCS study defined it as initiation of trilaciclib anytime during the
first-line treatment
cData were provided by the authors of the corresponding studies
dThe denominator for each outcome was the number of patients with the relevant lab values. For single lineage outcomes,
the denominators were the number of patients with non-missing ANC for the prevalence of neutropenia, the number of
patients with non-missing hemoglobin value for the prevalence of anemia, the number of patients with non-missing platelet
value for the prevalence of thrombocytopenia. For multilineage outcomes, the denominators were the number of patients
with non-missing values for ANC, hemoglobin and platelet counts for the prevalence of grade C 3 myelosuppressive HAEs
in C 2 lineages, the number of patients with non-missing values for ANC and hemoglobin count for the prevalence of
grade C 3 neutropenia ? anemia, the number of patients with non-missing values for ANC and platelet count for the
prevalence of grade C 3 neutropenia ? thrombocytopenia, and the number of patients with non-missing values for
hemoglobin and platelet counts for the prevalence of anemia ? thrombocytopenia
eThe outcome observation period was defined as the time from the index date to 14 days after last trilaciclib administration
of index chemotherapy regimen in the iKM-based study, the period during chemotherapy cycles when trilaciclib was used in
the FCS study, and the time from the index date to the end of follow-up (i.e., date of death, last EMR activity date, or end of
the study period, whichever occurs first) in the Integra Connect study
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with EP with or without an IO agent
[34, 35, 37], which was also the most common
chemotherapy regimen in the historical non-
trilaciclib groups (87–96%).

Baseline myelosuppression rates were gener-
ally numerically higher in the trilaciclib cohorts
compared to their corresponding historical
non-trilaciclib groups (Table 2). Notably, the
trilaciclib cohorts had numerically higher rates
of neutropenia, anemia, and thrombocytopenia
during baseline in the iKM-based and FCS
studies [34, 35]. The Integra Connect study did
not report such information.

Real-World Outcomes of Trilaciclib

All outcomes were evaluated during the follow-
up period as defined in the individual studies
(Table 1). The mean follow-up time was similar
across the trilaciclib studies, ranging from 4.0 to
4.8 months [34, 35, 37]. Compared to the

trilaciclib cohorts, the mean follow-up duration
was longer in the historical non-trilaciclib
cohorts, ranging from 8.9 to 10.4 months
[14, 36–38] (Table 3). However, despite the dif-
ferences in the follow-up time, the mean num-
ber of chemotherapy cycles was comparable
between the trilaciclib (5 cycles) and the corre-
sponding non-trilaciclib (4.4–5.3 cycles) cohorts
in the iKM-based study, which was the only
study that included such information.

Myelosuppressive HAEs
The prevalence of any grade C 3 myelosup-
pressive HAE among trilaciclib-treated patients
ranged from 28.6% in the Integra Connect
study [37] to 50.0% in the iKM non-network
study [34], with a weighted average of 40.5%
(Table 3, Fig. 2). The weighted average preva-
lence of grade C 3 neutropenia, grade C 3
thrombocytopenia, and grade 3 anemia in the
trilaciclib cohorts was 29.1%, 17.6%, and

Fig. 2 Real-world prevalence of grade C 3 myelosuppres-
sive HAEs by lineage. ANC absolute neutrophil
count, iKM iKnowMed, HAE hematologic adverse event,
FCS Florida Cancer Specialists and Research Institute,
LOT line of therapy. aWeighted average prevalence was
calculated using sample size as weight. The denominator
for each outcome was the number of patients with the
relevant lab values. The all trilaciclib group had 131
patients, the LOT1 trilaciclib initiators group had 69
patients, and the non-trilaciclib group had 6547 patients
with relevant lab values. For single lineage outcomes, the
denominators were the number of patients with non-
missing ANC for the prevalence of neutropenia, the
number of patients with non-missing hemoglobin value for

the prevalence of anemia, the number of patients with
non-missing platelet value for the prevalence of thrombo-
cytopenia. For multilineage outcomes, the denominators
were the number of patients with non-missing values for
ANC, hemoglobin and platelet counts for the prevalence
of grade C 3 myelosuppressive HAEs in C 3 and C 2
lineages. bThe analysis among LOT1 trilaciclib initiators
was conducted on the basis of the iKM network and non-
network study populations as well as the FCS study. The
two iKM-based studies defined LOT1 trilaciclib initiators
as those using trilaciclib before the first cycle in the first-
line treatment, while the FCS study defined it as initiation
of trilaciclib anytime during the first-line treatment
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18.3%, respectively (Table 3, Fig. 2). The
weighted average prevalence of grade C 3
myelosuppressive HAEs in at least two lineages
was 14.5% (Fig. 2), with the prevalence in
individual studies ranging from 4.8% to 21.9%.
The weighted average prevalence was similar for
different lineage combinations, ranging from
9.4% for grade C 3 neutropenia ? grade C 3
anemia to 11.4% for grade C 3 ane-
mia ? grade C 3 thrombocytopenia (Table 3,
Fig. 2). The prevalence of grade C 3 myelosup-
pressive HAEs in all three lineages ranged from
0% in the iKM network study [34] and the
Integra Connect study [37] to 18.2% in the iKM

non-network study [34], with a weighted aver-
age of 7.5% (Fig. 2).

In general, the historical non-trilaciclib
cohorts [14, 36–38] had numerically higher
prevalence of myelosuppressive HAEs compared
to the corresponding trilaciclib cohorts. This
was observed in the weighted average preva-
lence of any grade C 3 myelosuppressive HAE,
grade C 3 neutropenia, grade C 3 thrombocy-
topenia, and grade 3 anemia, as well as multi-
lineage grade C 3 myelosuppressive HAEs,
which were all higher in the non-trilaciclib
cohorts compared to the trilaciclib cohorts
(Table 3, Fig. 2). This trend was consistent
across different severity levels of

Fig. 3 Real-world outcomes associated with trilaciclib and
non-trilaciclib studies. ESAs erythropoiesis-stimulating
agents, G-CSF granulocyte colony-stimulating fac-
tors, iKM iKnowMed, LOT line of therapy, RBC red
blood cell, FCS Florida Cancer Specialists and Research
Institute. aWeighted average prevalence was calculated
using sample size as weight. The denominator for grade 3
or higher cytopenia outcome was the number of patients
with the relevant lab values. The all trilaciclib group had
131 patients, the LOT1 trilaciclib initiators group had 69
patients, and the non-trilaciclib group had 6547 patients
with relevant lab values. The denominator for G-CSF
administration, ESA and transfusion was the number of

patients in the corresponding cohort bThe analysis among
LOT1 trilaciclib initiators was conducted on the basis of
the iKM network and non-network study populations as
well as the FCS study. The two iKM-based studies defined
LOT1 trilaciclib initiators as those using trilaciclib before
the first cycle in the first-line treatment, while the FCS
study defined it as initiation of trilaciclib anytime during
the first-line treatment. cFor RBC and platelet transfu-
sions, the iKM-based and FCS studies estimated the
percentages using the number of patients eligible for
transfusion based on their lab values, whereas the Integra
Connect study used the number of patients receiving
transfusions
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myelosuppressive HAEs, with more pronounced
differences observed in grade 4 myelosuppres-
sive HAEs (Table 3, Fig. 3). For instance, while
the weighted average prevalence of grade 3
neutropenia was similar between the non-tri-
laciclib and trilaciclib cohorts (28.3% vs. 26.1%,
respectively), the prevalence of grade 4 neu-
tropenia was numerically higher in the non-
trilaciclib cohorts (25.1% vs. 9.4%). Similarly,
the weighted average prevalence of grade 3
thrombocytopenia was nearly doubled in the
non-trilaciclib cohorts compared to the trilaci-
clib cohorts (28.0% versus 16.8%), while the
prevalence of grade 4 thrombocytopenia was
more than three times higher in the non-tri-
laciclib cohorts than in the trilaciclib cohorts
(14.5% versus 3.8%).

The subgroup analyses revealed that LOT1
trilaciclib initiators generally had numerically
lower prevalence of grade C 3 myelosuppressive
HAEs compared to the overall trilaciclib cohorts
[39, 40] (Table 3, Figs. 2 and 3). Specifically,
among LOT1 trilaciclib initiators, the weighted
average prevalence of grade C 3 neutropenia,
grade C 3 thrombocytopenia, and grade 3 ane-
mia was 28.9%, 8.9%, and 10.5%, respectively,
all of which were numerically lower than the
overall trilaciclib cohorts. The weighted average
prevalence of grade C 3 myelosuppressive HAEs
was 33.5% and 6.0% in at least one lineage and
at least two lineages, respectively. The weighted
average prevalence grade C 3 myelosuppressive
HAEs in two lineages was consistent across dif-
ferent lineage combinations (Table 3). The
weighted average prevalence of grade C 3
myelosuppressive HAEs in all three lineages was
5.5% (Fig. 2).

Cytopenia-Related Healthcare Utilization
Cytopenia-related healthcare utilization mir-
rored the prevalence of grade C 3 myelosup-
pressive HAEs, with generally higher utilization
observed as the prevalence increased (Table 3).

In the trilaciclib cohorts, rate of G-CSF use
during the defined outcome observation period
ranged from 9.7% in the iKM network study
[34] to 71.4% in the Integra Connect study [37],
with a weighted average of 43.8%. Rate of G-CSF
use within 3 days after the index date (i.e., a
proxy for prophylactic G-CSF use) ranged from

3.2% in the iKM network study [34] to 47.6% in
the Integra Connect study [37], with a weighted
average of 16.1%. Rate of ESA use during the
defined outcome observation period ranged
from 6.5% in the iKM network study [34] to
28.6% in the iKM non-network study [34], with
a weighted average of 19.7%. Between 3.2% and
28.6% of trilaciclib-treated patients received
RBC transfusion or were RBC transfusion-eligi-
ble, averaging 15.3% in the trilaciclib cohorts.
Platelet transfusion or transfusion eligible was
rare in the identified trilaciclib studies—only
the FCS study reported a 2.0% platelet transfu-
sion eligible rate [35], which resulted in a
weighted average of 0.7% in the trilaciclib
cohorts. IV hydration occurred in 30.2% of tri-
laciclib-treated patients based on the weighted
average of the three trilaciclib cohorts with the
available outcomes (i.e., the iKM network and
non-network studies and the FCS study
[34, 35]).

The historical non-trilaciclib cohorts
[14, 36–38] had numerically higher cytopenia-
related healthcare utilization in all types com-
pared to the corresponding trilaciclib cohorts,
except ESA use, which had similar rates between
the trilaciclib and non-trilaciclib cohorts
(Table 3). The difference was most pronounced
in G-CSF use, with the weighted average rate of
80.2% during the defined outcome observation
period and 53.2% within three days after the
index date in the historical non-trilaciclib
cohorts, compared to the corresponding rates of
43.8% and 16.1% in the trilaciclib cohorts. The
weighted average rates of RBC transfu-
sion/transfusion eligible, platelet transfu-
sion/transfusion eligible and IV hydration were
18.8%, 2.6%, and 54.3%, respectively, in the
historical non-trilaciclib cohorts, all of which
were higher than the trilaciclib cohorts.

The subgroup analyses showed consistently
lower cytopenia-related healthcare utilization
in the LOT1 trilaciclib initiators compared to
the overall trilaciclib users (Table 3). Specifi-
cally, the weighted average rates of G-CSF use
during the defined outcome observation period
and within three days after the index date were
36.3% and 2.7% respectively, much lower than
the overall trilaciclib users. The weighted aver-
age rate of ESA use during the defined outcome
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observation period among LOT1 trilaciclib ini-
tiators was also numerically lower than the
overall trilaciclib users (10.1% vs. 19.7%). Fur-
thermore, 10.2% LOT1 trilaciclib initiators were
RBC transfusion eligible, while none was plate-
let transfusion eligible. In addition, the weigh-
ted average rate of IV hydration was 23.2%,
slightly lower than the overall trilaciclib users.

Other Outcomes
Dose reduction and treatment delay were evalu-
ated in the iKM-based trilaciclib and non-tri-
laciclib studies [14, 34, 40]. Such outcomes were
not available in the FCS or Integra Connect
studies due to data limitations. When weighted
between the iKM network and non-network
cohorts, the average rate of dose reduction was
11.3%among the trilaciclib cohorts, numerically
lower than 42.3% in the historical non-trilaciclib
cohorts. LOT1 trilaciclib initiators had an even
lower dose reduction rate of 5.4%.A similar trend
was observed in treatment delay, with the
weighted average rate of treatment delay of 31–-
60 days being 8.2%, 5.4% and 18.0% for trilaci-
clib patients, LOT1 trilaciclib initiators and
historical non-trilaciclib, respectively.

Hospitalization was evaluated only in the
Integra Connect study [37]. Although the sam-
ple size was limited, the findings suggest lower
hospitalization rate and shorter length of stay
(LOS) in the trilaciclib cohort. Only one patient
in the trilaciclib cohort had a hospitalization
within 21 days following the index date,
resulting in a hospitalization rate of 4.8%, and
no patients experienced hospitalization
between 8 and 16 days following the index date.
The corresponding hospitalization rates in the
historical non-trilaciclib cohort were 18.8% and
7.4%, respectively. The mean LOS was 1 day in
the trilaciclib cohort vs. 34 days (median 4 days)
in the historical non-trilaciclib cohort for the
hospitalizations that occurred within 21 days
following the index date.

DISCUSSION

Trilaciclib is the first treatment in its class
approved by the FDA for decreasing the inci-
dence of CIM in adult patients with ES-SCLC

who received platinum/etoposide-containing or
topotecan-containing chemotherapies. It
proactively protects HSPCs and thus impacts all
lineages. As ES-SCLC mainly affects elderly
patients who are at an increased risk of CIM and
reduced dose intensity [15], trilaciclib may
potentially improve the treatment outcomes of
chemotherapy in this population. To date, most
of the evidence on trilaciclib effectiveness was
based on clinical trials. However, real-world
outcomes constitute an important part of
treatment decision-making because clinical trial
results may not be reflected in real-world prac-
tice wherein trilaciclib-treated patients are more
heterogenous and have some distinctive fea-
tures compared to the clinical trial population.
For example, they appeared to be older (49–81%
were age 65 or older in real-world studies,
compared to 46% in the pooled results from the
three clinical trials) and have fewer male
patients (44–52% in real-world studies, com-
pared to 72% in pooled results from the three
clinical trials) [26]. On the basis of the available
data, real-world trilaciclib-treated patients
appeared to have poorer performance status
based on the ECOG score of 0/1 (82.6–85.7% in
real-world studies vs. overall 87.8% among the
clinical trials). Furthermore, trilaciclib was ini-
tiated before cycle 1 of chemotherapy in the
clinical trials, whereas trilaciclib can be initiated
after cycle 1 of chemotherapy in the real world
as a result of various reasons. Therefore, it is
important to confirm the clinical trial findings
in real-world settings. To our knowledge, the
current study is the first one to comprehen-
sively review the literature and synthesize the
real-world outcomes of trilaciclib in ES-SCLC.

The real-world evidence on trilaciclib is lim-
ited, primarily as a result of its recent approval.
However, the existing evidence supports the
real-world effectiveness of trilaciclib in ES-
SCLC. The synthesized evidence showed that
trilaciclib-treated patients had numerically
lower prevalence of grade C 3 myelosuppressive
HAE in at least one lineage, grade C 3 myelo-
suppressive HAE in each lineage (i.e., neu-
tropenia, anemia, and thrombocytopenia), and
multilineage grade C 3 myelosuppressive HAEs
in reference to the outcomes of non-trilaciclib-
treated patients from the same databases (i.e.,
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historical comparisons). In particular, the dif-
ferences were more prominent in grade 4 com-
pared to grade 3 myelosuppressive HAEs,
suggesting that trilaciclib may not only reduce
the prevalence of grade C 3 myelosuppressive
HAEs but also the severity of myelosuppressive
HAEs. Of note, numerical differences in baseline
characteristics between the trilaciclib and non-
trilaciclib cohorts may impact the outcomes.
However, most of the differences were small or
biased against the trilaciclib cohort (e.g., a
higher percentage of baseline myelosuppressive
HAE rates). Although the follow-up time was
generally shorter in the trilaciclib cohorts, the
duration of chemotherapy exposure was com-
parable between the trilaciclib and non-trilaci-
clib cohorts on the basis of the data from the
iKM-based study. Given that myelosuppressive
HAEs are related to the duration of
chemotherapy exposure, we do not expect the
difference in the follow-up time would bias the
results. Overall, the outcomes are generally
consistent across individual studies though
there were some variations in prevalence rates
between studies. Such variations may be related
to the criteria with which trilaciclib patients
were selected, certain baseline differences, and
some unobserved factors. For example, the iKM
non-network and the FCS trilaciclib studies had
higher rates of grade C 3 myelosuppressive
HAEs at baseline than the iKM network trilaci-
clib study, and some rates were much higher
than the corresponding historical non-trilaci-
clib cohorts [34, 35].

Mirroring the myelosuppressive HAE out-
comes, real-world studies also showed generally
lower cytopenia-related healthcare utilization
in trilaciclib-treated patients than the corre-
sponding historical non-trilaciclib cohorts
[34, 35]. The reduced utilization was more
prominent in G-CSF, particularly its use within
3 days after the index date, which was used as a
proxy of prophylactic G-CSF use. Evidence on
other outcomes is extremely limited in the real
world. Two studies evaluated dose reduction
and treatment delay and the results suggest the
potential impact of trilaciclib on reducing these
outcomes [14, 34]. Only one study reported
hospitalization [37], which indicated that

trilaciclib may be associated with lower hospi-
talization rate and shorter LOS.

In addition, results for the subgroup of LOT1
trilaciclib initiators generally showed numeri-
cally lower prevalence of grade C 3 myelosup-
pressive HAEs, cytopenia-related healthcare
utilization, and rates of dose reduction and
treatment delay than the overall trilaciclib
cohorts [39, 40]. The differences are more pro-
nounced in grade 4 myelosuppressive HAEs,
G-CSF use within 3 days after the index date,
and ESA use. Moreover, none of the LOT1 tri-
laciclib initiators were considered platelet
transfusion eligible. These findings suggest
potentially greater benefits if trilaciclib is
administered before the initiation of the first-
line therapy.

Despite the differences in certain patient
characteristics between trilaciclib real-world
studies and clinical trials, results from both
types of studies suggest that trilaciclib is asso-
ciated with lower grade C 3 myelosuppressive
HAE rates and lower cytopenia-related resource
utilization. The weighted average prevalence of
any grade C 3 myelosuppressive HAE, grade C 3
neutropenia, grade C 3 anemia and grade C 3
thrombocytopenia in the trilaciclib cohorts was
40.5%, 29.1%, 18.3%, and 17.6%, respectively,
similar to the corresponding rates in the pooled
analysis of clinical trials, i.e., 44.3%, 32.0%,
16.4%, and 18.0%, respectively [28]. The
weighted average prevalences of grade C 3
neutropenia ? grade C 3 thrombocytopenia
and grade C 3 myelosuppressive HAEs in all
three lineages in real-world studies were also
within the ranges reported from individual tri-
als [28]. Rates of cytopenia-related healthcare
utilization are not directly comparable between
the trilaciclib real-world studies and clinical
trials because of variations in treatment proto-
cols and outcomes definitions. For example, the
rates of RBC and platelet transfusions were
based on the observed outcomes in clinical tri-
als but proxies in some real-world studies.
Despite the differences, both real-world studies
and clinical trials reported lower rates of G-CSF
use and RBC transfusion in trilaciclib-treated
patients [27]. The findings are less consistent in
ESA use and platelet transfusion. The clinical
trials found a significantly lower rate of ESA use
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in the trilaciclib arm but a similar rate of pla-
telet transfusion between trilaciclib and pla-
cebo. In contrast, real-world studies showed a
similar rate of ESA use but a lower rate of pla-
telet transfusion/transfusion eligible between
the trilaciclib cohort and the historical non-
trilaciclib group in the pooled analysis.
Regarding dose reduction, treatment delay and
HCRU, real-world evidence is limited. However,
the existing evidence suggests lower rates of
dose reduction and treatment delay, a lower
rate of hospitalization, and shorter LOS in tri-
laciclib-treated patients compared to the his-
torical non-trilaciclib cohorts, similar to the
findings in the clinical trials [23–26].

The current real-world evidence on trilaciclib
should be interpreted in the context of the limi-
tations of existing studies, with the most impor-
tant ones being lack of comparative effectiveness
studies and small sample size. Of all three iden-
tified real-world trilaciclib studies, two were sin-
gle-arm studies with only trilaciclib-treated
patients [34, 35]. Even though the Integra Con-
nect study reported outcomes of both trilaciclib-
and non-trilaciclib-treated patients [37], it did
not perform a formal comparison between the
two groups possibly because of the small sample
size of trilaciclib-treated patients (n = 21). Small
sample size is a common limitation in all trilaci-
clib studies, which is not surprising as a result of
the recent approval of trilaciclib. These limita-
tions pointed out important gaps in the real-
world evidence on trilaciclib, which can be
potentially addressed by future studies. Com-
parative effectiveness studies with a comparable
non-trilaciclib cohort and adjustment for con-
founding factors will provide more robust evi-
dence on the real-world effectiveness of
trilaciclib and should be included in the agenda
for future studies. In addition, it is also recom-
mended to increase the sample size in future
studies and further evaluate the outcomes in
subgroups. Moreover, with a larger sample size
and longer follow-up time, future real-world
studies may include additional outcomes, such
as progression-free survival and overall survival
as well as safety outcomes.

The current literature review provides timely
real-world evidence on trilaciclib to support
treatmentdecision-making. To comprehensively

synthesize the existing evidence, great effort was
devoted to identifying the studies that are not in
the public domain. In addition, to facilitate the
interpretation of the results for trilaciclib-treated
patients, comparable non-trilaciclib cohorts
were also identified and summarized in the cur-
rent review. The findings support the benefits of
trilaciclib that have been demonstrated in the
clinical trials. The effect of trilaciclib on reducing
grade C 3myelosuppressive HAEs as well as dose
reduction and treatment delay may potentially
translate into better clinical outcomes and QoL
among patients with ES-SCLC. Trilaciclibmay be
particularly beneficial to patients who suffer
from myelosuppressive HAEs in all three lin-
eages. Moreover, potential reduction in cytope-
nia-related healthcare utilization and
hospitalizations may alleviate overall burden of
ES-SCLC on healthcare systems. The impact of
trilaciclib on ES-SCLCmanagementmay be even
greater in the context of the COVID-19 pan-
demic. Patients with cancer are at higher risk
than those without cancer of being infected with
COVID-19 and suffering from serious complica-
tions [41]. In addition, COVID-19 has exacer-
bated constraints in healthcare resources [41].
Reduction in blood donation due to social isola-
tion and fear of COVID-19 infection has led to
limited blood supplies for patients with severe
myelosuppressive HAEs who need transfusion.
Concerns over hospitalization may direct physi-
cians to use ‘‘safer’’ cancer treatments that are less
effective. Trilaciclib may reduce patients’ sus-
ceptibility to viral infection and alleviate the
concerns over limited resources by reducing the
need for blood transfusions and hospitalization
related to CIM in patients with ES-SCLC.

CONCLUSIONS

The existing evidence suggests that trilaciclib
may reduce single and multilineage grade C 3
myelosuppressive HAEs and cytopenia-related
healthcare utilization among patients with ES-
SCLC in the real world. These benefits may be
more prominent in LOT1 trilaciclib initiators
who receive trilaciclib before or during first-line
chemotherapy. Trilaciclib is a promising new
treatment for CIM prevention in patients
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with ES-SCLC. Future studies with larger sample
sizes are recommended to comprehensively
evaluate the real-world effectiveness of trilaciclib
and confirm the findings of the current study.
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