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Purpose: Trilaciclib is an intravenous cyclin-dependent kinase 4/6 inhibitor indicated to 
decrease the incidence of chemotherapy-induced myelosuppression (CIM) by protecting 
hematopoietic stem and progenitor cells and immune system function from chemotherapy- 
induced damage (myeloprotection). Here, we investigated the myeloprotective effects of 
trilaciclib among patients at increased risk of CIM.
Patients and Methods: Data were pooled from three randomized, double-blind, 
placebo-controlled, phase 2 clinical studies of trilaciclib administered prior to che-
motherapy in patients with extensive-stage small cell lung cancer (ES-SCLC). 
Myeloprotective outcomes were evaluated in patient subgroups based on age (<65 or 
≥65 years), risk of chemotherapy-induced febrile neutropenia (FN), and risk of anemia 
or red blood cell (RBC) transfusions. For the FN and anemia analyses, risk factors were 
identified from published literature and used to classify patients into FN and anemia 
risk categories. Subgroup analysis based on age was also performed on patient reported 
outcome (PRO) measures.
Results: In total, 123 patients received trilaciclib and 119 patients received placebo. 
Myeloprotective benefits of trilaciclib were observed regardless of age, with greater 
effects observed among patients aged ≥65 years. Across FN risk factors and categories, 
trilaciclib had beneficial effects on neutrophil-related endpoints vs placebo, with greater 
effects observed in patients at higher risk of FN. Effects on RBC-related endpoints 
favored trilaciclib vs placebo, regardless of anemia risk factors and categories. 
Improvements in PROs with trilaciclib were observed irrespective of age group, but 
with greater improvements and less deterioration from baseline observed in older 
patients.
Conclusion: By both decreasing the incidence of CIM and improving quality of life, 
trilaciclib has the potential to allow patients receiving chemotherapy for ES-SCLC, including 
patients who are older or more vulnerable to CIM, to receive chemotherapy on schedule and 
at standard-of-care doses, and to improve the experience for patients receiving chemotherapy 
to treat ES-SCLC.
Clinical Trial Numbers: NCT02499770; NCT03041311; NCT02514447.
Keywords: trilaciclib, myelosuppression, myeloprotection, myelopreservation, 
chemotherapy, small cell lung cancer
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Introduction
Standard-of-care chemotherapy regimens for small cell lung 
cancer (SCLC) are associated with clinically significant, multi-
lineage myelosuppression that commonly manifests as neutro-
penia, anemia, and thrombocytopenia.1 Chemotherapy- 
induced myelosuppression (CIM) is associated with serious 
complications, including an increased risk of infection, sepsis, 
bleeding, and fatigue, and a reduction in quality of life (QoL).2 

CIM is often managed with chemotherapy dose delays or 
reductions, which can reduce the dose intensity of chemother-
apy and potentially impair therapeutic efficacy, and with sup-
portive care interventions such as growth factors and blood 
cell transfusions.3–6 CIM and its management result in 
a substantial economic burden on the health care system, 
while also imposing a humanistic burden on patients and 
their caregivers.2,7

Older patients, who are more likely to have comorbid 
health conditions such as hypertension, cardiac disease, and 
diabetes are particularly vulnerable to the consequences of 
CIM.8–13 This is especially relevant in SCLC, wherein more 
than half of patients are aged ≥65 years at diagnosis, and 
patients often present as smokers with multiple 
comorbidities.8,10 The risk of developing chemotherapy- 
induced severe neutropenia (SN) or febrile neutropenia (FN) 
is increased by a number of patient characteristics, including 
older age, poor performance status, poor nutritional status 
(hypoalbuminemia), renal dysfunction, cardiovascular disease, 
chronic obstructive pulmonary disease, autoimmune disease, 
multiple comorbid conditions, and history of previous cyto-
toxic chemotherapy.14–20 In addition, the risk of chemother-
apy-induced anemia and/or red blood cell (RBC) transfusions 
is reported to be increased in females and by older age, poor 
performance status, low baseline hemoglobin, and prior cyto-
toxic chemotherapy.21–25

The need to improve the safety of chemotherapy in patient 
populations who are older or more vulnerable to CIM is 
increasingly recognized as an important clinical issue. Owing 
to an increased risk of complications and heightened need for 
supportive care, the economic cost of cytotoxic chemotherapy 
appears to be higher in older and high-risk patients.9 This 
underscores the need to explore strategies that minimize the 
toxicities and costs of cytotoxic chemotherapy without com-
promising its effectiveness.

Trilaciclib is an intravenous cyclin-dependent kinase 4/6 
inhibitor that protects hematopoietic stem and progenitor 
cells and immune system function from chemotherapy- 
induced damage (myeloprotection or myelopreservation). 

When administered prior to chemotherapy, trilaciclib tran-
siently arrests bone marrow hematopoietic stem and pro-
genitor cells in the G1 phase of the cell cycle during 
chemotherapy exposure, thus protecting them from the 
cytotoxic effects of chemotherapy.26,27 Trilaciclib is indi-
cated to decrease the incidence of CIM in patients with 
extensive-stage SCLC (ES-SCLC), on the basis of data 
from three independent, phase 2, randomized, double- 
blind, placebo-controlled clinical studies.28–30 Analyses of 
the individual studies showed that the addition of trilaciclib 
to chemotherapy significantly reduced the percentage of 
patients with SN and the duration of SN, and reduced 
grade 3/4 hematologic toxicity (as measured by laboratory 
data and adverse events), resulting in fewer supportive care 
interventions, including RBC and platelet transfusions, and 
dose reductions.28–30 In addition, pooled data from these 
three studies showed that trilaciclib reduced CIM, while 
also reducing the need for supportive care interventions 
and improving QoL.31,32

In the present analysis, the myeloprotective effects of 
trilaciclib were evaluated in patients with ES-SCLC who 
were at increased risk of CIM.

Methods
Study Design
This retrospective analysis used pooled data from three 
phase 2, randomized, double-blind, placebo-controlled 
clinical studies (G1T28-05, NCT03041311; G1T28-02 
[part 2 only], NCT02499770; and G1T28-03 [part 2 
only], NCT02514447) that evaluated the myeloprotective 
effects of trilaciclib administered prior to chemotherapy in 
patients with ES-SCLC.28–30 In studies G1T28-05 and 
G1T28-02, respectively, patients with newly diagnosed, 
treatment-naive ES-SCLC received trilaciclib or placebo 
administered within 4 h prior to first-line treatment with 
carboplatin, etoposide and atezolizumab, or carboplatin 
and etoposide. In study G1T28-03, patients had received 
prior systemic treatment for ES-SCLC and were adminis-
tered trilaciclib or placebo prior to topotecan in 
the second- or third-line setting. A list of investigational 
sites is provided in the Supplementary Material.

Definitions for Patients at High Risk of 
CIM
The myeloprotective effects of trilaciclib compared with 
placebo were evaluated in patient subgroups based on age 
(<65 and ≥65 years), risk factors for developing FN 
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(including age ≥65 years), and risk factors for grade 3/4 
decrease in hemoglobin (anemia) or needing an RBC 
transfusion.

To identify the risk factors for FN, published guide-
lines (including those of the American Society of Clinical 
Oncology, the European Organisation for Research and 
Treatment of Cancer, the National Comprehensive 
Cancer Network, and the European Society for Medical 
Oncology) on the use of hematopoietic growth factors to 
reduce the incidence of FN in patients with cancer receiv-
ing chemotherapy were reviewed.14–18 Six baseline factors 
(or conditions) associated with an increased risk of FN that 
were described in more than one set of guidelines were 
included as subgroups to evaluate their impact on the 
effect of trilaciclib on neutrophil-related endpoints: (1) 
age group (≥65 years); (2) poor nutritional status (baseline 
albumin <3.5 g/dL); (3) renal dysfunction; (4) cardiovas-
cular disease; (5) multiple comorbid conditions; and (6) 
previous cytotoxic chemotherapy (study G1T28-03 only). 
Some factors identified using this approach were not 
included for the following reasons: (1) advanced stage of 
disease because all patients enrolled in the included studies 
had ES-SCLC; (2) HIV infection because patients with 
HIV infection were not eligible for enrollment; (3) preex-
isting neutropenia or bone marrow involvement with 
tumor because most patients were treated in the first-line 
setting and the relevant data were not collected; and (4) 
open wounds or recent surgery because ES-SCLC is not 
a surgical disease, so no patients were predicted to fall into 
this category. Full details of the criteria used to define risk 
factor subgroups for FN are provided in the 
Supplementary Material. To account for patients having 
more than one risk factor at baseline, patients were classi-
fied into four FN risk categories: no risk; 1/2 risk factors; 
3/4 risk factors; and 5/6 risk factors.

To identify the risk factors for anemia and/or the use 
of RBC transfusions for treating anemia in patients with 
cancer undergoing chemotherapy treatment, a review of 
the published literature was performed.21–25 Risk fac-
tors identified in more than one publication were 
included as subgroups to evaluate their impact on 
RBC-related endpoints. Four baseline risk factors asso-
ciated with an increased risk of anemia that were 
described in more than one publication were identified: 
(1) female sex; (2) Eastern Cooperative Oncology 
Group performance status (ECOG PS) of 2; (3) baseline 
hemoglobin <12 g/dL; and (4) prior cytotoxic che-
motherapy (study G1T28-03 only). Having lung cancer 

was the only category identified in the literature review 
that was not included because all the patients in the 
included studies had lung cancer. To account for 
patients having more than one risk factor at baseline, 
patients were classified into three anemia risk cate-
gories: no risk; 1/2 risk factors; and 3/4 risk factors.

Myeloprotection Endpoints
The impact of age, and of FN risk factors and categories 
on the effects of trilaciclib vs placebo on the neutrophil- 
related endpoints of duration of severe (grade 4) neutro-
penia (DSN) in cycle 1 and the percentage of patients with 
SN was evaluated. SN was defined as absolute neutrophil 
count <0.5×109 cells/L. The impact of age, and of anemia 
risk factors and categories on the effects of trilaciclib vs 
placebo on RBC-related endpoints (percentage of patients 
with grade 3/4 anemia [defined as at least one hemoglobin 
value <8.0 g/dL during the treatment period], percentage 
of patients with RBC transfusions on/after week 5 of 
treatment, and total number of RBC transfusions on/after 
week 5) was assessed. RBC transfusions before week 5 
were excluded to ensure that analyses of potential benefit 
were not confounded by the residual effect of previous 
treatment.

Patient-Reported Outcomes
The impact of age (<65 and ≥65 years) on the effects of 
trilaciclib vs placebo on patients’ QoL was evaluated on 
five patient-reported outcome (PRO) endpoints derived 
from the validated Functional Assessment of Cancer 
Therapy—Anemia (FACT-An) questionnaire to assess spe-
cific QoL concerns related to anemia and fatigue in 
patients receiving chemotherapy: physical wellbeing 
(PWB), functional wellbeing (FWB), fatigue subscale 
(fatigue), anemia trial outcome index (anemia TOI), and 
FACT-An total scores. Confirmed deterioration in PROs 
was based on thresholds of within-patient change per the 
literature33–36 and was defined as a decrease from baseline 
by a clinically meaningful threshold for two consecutive 
visits (ie, decrease from baseline of ≥3 points for PWB, 
FWB, and fatigue; ≥6 points for anemia TOI; and ≥7 
points for FACT-An total scores).

Statistical Analyses
Data from the three trials were pooled and analyses con-
ducted using intention-to-treat (ITT) principles. To account 
for potential variability among patients and studies when 
assessing the effects of trilaciclib vs placebo on subgroups, 
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ECOG PS (0/1 or 2), presence of brain metastases (yes or 
no), and study (G1T28-05, G1T28-02, or G1T28-03) were 
used as common factors in all statistical models. 
Corresponding baseline values were included as covariates 
where appropriate. A chi-square test was used to assess 
differences in the patient distribution at baseline across the 
FN and anemia risk categories and the treatment groups.

To evaluate the impact of age, FN risk factors, and FN 
risk categories on the effect of trilaciclib on neutrophil- 
related endpoints, subgroup analyses were performed for 
DSN in cycle 1 and occurrence of SN. Treatment effect on 
DSN in cycle 1 was evaluated using a non-parametric 
analysis of covariance model, with mean group difference 
(trilaciclib minus placebo) and its 95% confidence interval 
(CI) generated using a Satterthwaite t-test. For the percen-
tage of patients with SN and other binary endpoints, 
a modified Poisson model37 was used, and the adjusted 
relative risk (aRR) for trilaciclib vs placebo, its 95% CI, 
and 2-sided P-value were generated for each subgroup, 
controlling for the three factors mentioned above. The 
impact of a specific risk factor on the treatment outcome 
for occurrence of SN in the ITT population was assessed 
by testing the treatment-by-risk-factor interaction, using 
the modified Poisson model described above with addi-
tional terms of subgroup and treatment-by-subgroup inter-
action. Testing for interaction using the non-parametric 
analysis of covariance model was not permitted; therefore, 
no interaction analysis was performed for DSN in cycle 1. 
Forest plots were generated to show the mean difference 
(95% CI) for DSN in cycle 1 and the relative risk reduc-
tion (RRR [95% CI]) for the percentage of patients with 
SN. The RRR (%) was calculated as (1–aRR)×100, and its 
95% lower and upper bound obtained as 1 minus the 95% 
upper and lower bound for the aRR, respectively. To 
evaluate the impact of age, risk factors and risk categories 
on the number of RBC transfusions on/after week 5, 
treatment group difference (trilaciclib vs placebo) was 
assessed using a negative binomial regression model, and 
the aRR, its 95% CI, and 2-sided P-value were generated.

For PRO endpoints, change from baseline to the end of 
a cycle (1–4) within each age group was analyzed using 
a mixed-effect, maximum likelihood–based, repeated 
measures analysis model, with treatment, ECOG PS, pre-
sence of brain metastases, study (G1T28-02, G1T28-05, 
or G1T28-03), and time point of measurement as fixed 
effects, and baseline value as a covariate. The treatment- 
by-age-group interaction was tested using a separate 
model in the ITT population, with additional terms of 

age group and treatment-by-age-group interaction. The 
Kaplan–Meier method was used to estimate the median 
time to confirmed deterioration (TTCD), and a Cox pro-
portional hazard regression model with treatment, ECOG 
PS, presence of brain metastases, and study as fixed 
effects was used to estimate the hazard ratio of deteriora-
tion and its 95% CI. Treatment-by-age-group interaction 
was tested using a separate Cox proportional hazard 
model that contained the fixed terms mentioned above, 
with the additional terms of age group and treatment-by- 
age-group interaction. The treatment-by-subgroup interac-
tion was considered to be statistically significant if the 
interaction P-value was greater than 0.20 for all interac-
tion testing.

Results
Patients
Overall, 123 patients received trilaciclib prior to che-
motherapy, and 119 patients received placebo prior to 
chemotherapy. As described previously,31 patient demo-
graphics and baseline disease characteristics were gener-
ally comparable between the treatment groups, although 
there was a slightly higher proportion of male patients and 
current smokers in the trilaciclib group vs the placebo 
group. Overall, 127 patients were aged <65 years (trilaci-
clib, n=66 [53.7%]; placebo, n=61 [51.3%]), and 115 were 
aged ≥65 years (trilaciclib, n=57 [46.3%]; placebo, n=58 
[48.7%]). Compared with the studies in newly diagnosed 
patients (G1T28-02/-05), fewer patients aged ≥65 years 
were enrolled in the study of trilaciclib/placebo prior 
to second-/third-line topotecan (G1T28-03), possibly due 
to concern regarding higher susceptibility to treatment 
toxicity. Patient distribution in FN and anemia/RBC trans-
fusion risk categories was comparable between the two 
treatment groups, as indicated by nonsignificant Chi- 
square test results (P=0.7632 and P=0.6870, respectively) 
(Table 1). No patients were categorized as having 5/6 FN 
risk factors.

Myeloprotection Efficacy by Subgroup
Age
Administering trilaciclib prior to chemotherapy significantly 
reduced most measures of CIM in the ITT population 
(Table 2). These findings were consistently observed across 
both age groups (as shown by nonsignificant treatment-by- 
age-group interactions for binary endpoints); however, 
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trilaciclib appeared to have a greater magnitude of effect 
among patients aged ≥65 years compared with placebo.

FN Risk Factors and Categories
Evaluation of the percentage of placebo-treated patients who 
had SN by FN risk factor categories indicated that, as 
a patient’s risk of FN increased, so did the likelihood of SN 
(ie, 31.4% for patients with no risk factors to 59.7% for 
patients with 1/2 risk factors, and 85.7% for patients with 3/4 

risk factors). This observation supports the use of the selected 
risk factors to identify those patients at increased risk for FN.

When evaluating the effects of trilaciclib by FN risk 
factors and categories, treatment group differences on neu-
trophil-related endpoints (DSN in cycle 1 and percentage of 
patients with SN) consistently favored trilaciclib vs placebo, 
with trilaciclib having greater effects relative to placebo in 
patients at higher risk of FN; effects were aligned with the 
ITT population (Table 3; Figure 1). For DSN in cycle 1, the 
95% CI for the mean difference between trilaciclib and 
placebo was not estimable for patients with renal dysfunc-
tion because there were too few patients in that subgroup. 
For the percentage of patients with SN, the RRR and 95% 
CIs were not estimable for patients with renal dysfunction, 
cardiovascular disease, or comorbid conditions, or for those 
with 3/4 FN risk factors, owing to there being too few 
patients in each of the subgroups to allow the statistical 
model to converge. With the exception of renal dysfunction, 
for which the treatment-by-subgroup interaction was not 
estimable owing to the low number of patients, the treat-
ment-by-subgroup interaction for each of the FN risk factors 
was nonsignificant, indicating no difference in treatment 
effects on reducing the occurrence of SN between patients 
with or without specific risk factors for FN.

Anemia Risk Factors and Categories
The percentage of placebo-treated patients who experi-
enced at least one grade 3/4 decrease in hemoglobin 

Table 1 Distribution of Risk Factors for FN, and Anemia or RBC 
Transfusions by Treatment Group

Risk Category, n (%) Trilaciclib 
(n=123)

Placebo 
(n=119)

FN

No risk factors 32 (26.0) 35 (29.4)
1/2 risk factors 85 (69.1) 77 (64.7)

3/4 risk factors 6 (4.9) 7 (5.9)

5/6 risk factors 0 0

Chi-square P-value* 0.7632

Anemia or RBC 
transfusions

No risk factors 48 (39.0) 47 (39.5)

1/2 risk factors 68 (55.3) 62 (52.1)
3/4 risk factors 7 (5.7) 10 (8.4)

Chi-square P-value* 0.6870

Note: *Calculated to test the treatment-by-risk-category association. 
Abbreviations: FN, febrile neutropenia; RBC, red blood cell.

Table 2 Myeloprotective Effects According to Age Subgroups

ITT Population Age <65 Years Age ≥65 Years

Trilaciclib 
(n=123)

Placebo 
(n=119)

P-value Trilaciclib 
(n=66)

Placebo 
(n=61)

Trilaciclib 
(n=57)

Placebo 
(n=58)

Mean DSN in cycle 1, days (SD)* 0 (1.8) 4 (5.1) P<0.001 0 (1.7) 3 (4.5) 0 (2.1) 5 (5.6)

Patients with SN, n (%)* 14 (11.4) 63 (52.9) P<0.001 7 (10.6) 26 (42.6) 7 (12.3) 37 (63.8)

Treatment-by-age-group interaction P=0.3765†

Patients with grade 3/4 decreased 

hemoglobin, n (%)

25 (20.3) 38 (31.9) P=0.0279 12 (18.2) 16 (26.2) 13 (22.8) 22 (37.9)

Treatment-by-age-group interaction P=0.6957†

Patients with RBC transfusions on/after  

week 5, n (%)

18 (14.6) 31 (26.1) P=0.0252 8 (12.1) 11 (18.0) 10 (17.5) 20 (34.5)

Treatment-by-age-group interaction P=0.6791†

Number of RBC transfusions on/after week 5, 
event rate (per week)

0.015 0.031 P=0.0027 0.011 0.018 0.019 0.045

Notes: *Primary endpoint; two-sided P-value for treatment effect. †A nonsignificant treatment-by-age-group interaction indicates that trilaciclib benefits were comparable in 
both age groups. 
Abbreviations: DSN, duration of severe (grade 4) neutropenia; ITT, intention-to-treat; RBC, red blood cell; SD, standard deviation; SN, severe (grade 4) neutropenia.
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increased with increasing risk of anemia (ie, from 14.9% 
for patients with no risk factors to 40.3% for patients with 
1/2 risk factors, and 60.0% for patients with 3/4 risk 
factors). As for FN, this observation supports the use of 
the selected risk factors to identify patients at increased 
risk for anemia/RBC transfusions.

When evaluating the effect of trilaciclib by anemia risk 
factors and categories, effects on RBC-related endpoints 
(percentage of patients with grade 3/4 anemia and RBC 
transfusions on/after week 5) consistently favored trilaci-
clib vs placebo, and were aligned with the treatment 
effects in the ITT population (Table 4; Figure 2). The 
treatment-by-subgroup interaction for each of the anemia 
risk factors was nonsignificant for the percentage of 
patients with grade 3/4 anemia, and for the percentage of 
patients with, and total number of, RBC transfusions on/ 
after week 5 (except for the risk factor of sex, where the 
interaction P-value was not estimable), providing statisti-
cal evidence of consistent treatment effects between 
patients with or without specific risk factors for anemia.

Effects of Trilaciclib on QoL by Age
In the ITT population, greater improvements in PRO end-
points (PWB, FWB, fatigue, anemia TOI, and FACT-An 
scores) were observed in all patients receiving trilaciclib 
compared with those receiving placebo, irrespective of age 
group (<65 and ≥65 years). For each of the PRO end-
points, median TTCD for patients receiving trilaciclib was 
longer than that for patients receiving placebo regardless 
of age group, with greater improvements (smaller hazard 
ratios) observed among older patients (Figure 3).

Discussion
Although treatment with curative intent is medically appropri-
ate in many oncology cases, evidence suggests that some 
patients with SCLC who are older or more vulnerable to 
CIM are not receiving it for a number of reasons, including 
having a higher risk of experiencing the consequences of CIM, 

and thus may miss an opportunity to benefit from 
treatment.38,39 Particular consideration of the potential benefits 
and adverse effects of treatment is therefore needed when 
managing patient populations who are older or more vulner-
able to CIM.40 In this regard, an intervention that could 
decrease the incidence of unwanted side effects of CIM and 
improve QoL could be meaningful to patients, clinicians, and 
payers, and may enable chemotherapy to be delivered on 
schedule and at standard-of-care doses, thus allowing patients 
to gain the maximum benefit from treatment. Previously 
reported findings from the three phase 2 studies of trilaciclib 
in patients with ES-SCLC have shown that the addition of 
trilaciclib to chemotherapy provides multilineage myelopro-
tection, resulting in an improved safety profile, better QoL, and 
a reduced need for supportive care interventions and dose 
delays/reductions.28–32 In line with findings in the ITT popula-
tions, the current pooled analysis of data from the three SCLC 
studies showed that myeloprotective benefits with trilaciclib 
were observed in all patients, irrespective of age, and across all 
FN and anemia risk factors and categories.

The magnitude of the effects of trilaciclib compared 
with placebo on neutrophil- and anemia-/RBC transfusion- 
related endpoints was greater among patients aged ≥65 
years, which is important because both the incidence and 
consequences of CIM can be more profound in older/ 
vulnerable patients. For example, chemotherapy-induced 
grade 3/4 hematologic adverse events have been reported 
in 50–80% of older patients with SCLC.39,41,42 Older 
patients are also more likely to have comorbid cardiovas-
cular and pulmonary conditions, which may lead to more 
serious consequences of chemotherapy-induced anemia by 
worsening symptoms and reducing tolerance to hemoglo-
bin decreases.13,43 Notably, in this pooled analysis, admin-
istering trilaciclib prior to chemotherapy in patients aged 
≥65 years reduced the percentages of patients with SN, 
with grade 3/4 anemia, and needing RBC transfusions on/ 
after week 5, to be more in line with those seen in younger 
patients receiving trilaciclib.

Table 3 FN Risk Category Results

ITT Population FN Risk Category

0 1/2 3/4

Trilaciclib Placebo Trilaciclib Placebo Trilaciclib Placebo Trilaciclib Placebo

Mean DSN in cycle 1, days (SD) 0 (1.8) 4 (5.1) 0 (1.2) 2 (3.8) 1 (2.1) 5 (5.1) 0 (0.8) 9 (7.5)

Patients with SN, n (%) 14 (11.4) 63 (52.9) 2 (6.3) 11 (31.4) 11 (12.9) 46 (59.7) 1 (16.7) 6 (85.7)

Abbreviations: DSN, duration of severe (grade 4) neutropenia; FN, febrile neutropenia; ITT, intention-to-treat; SD, standard deviation; SN, severe (grade 4) neutropenia.
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Consistent with previous findings in the overall ITT 
populations of the pooled and individual studies,29–32 the 
myeloprotective benefits of trilaciclib translated into 

improvements in PROs vs placebo in both younger (<65 
years of age) and older (≥65 years of age) patients. Greater 
improvements in QoL were observed among patients aged 

Figure 1 Subgroup analysis of (A) DSN in cycle 1 and (B) percentage of patients with SN by risk factor and category. 
Note: *Trilaciclib minus placebo. 
Abbreviations: CI, confidence interval; DSN, duration of severe (grade 4) neutropenia; FN, febrile neutropenia; NE, not estimable (statistical model did not converge); 
RRR, relative risk reduction; SN, severe (grade 4) neutropenia.
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≥65 years, a population for whom QoL improvements may 
be particularly relevant because current treatments are not 
expected to achieve significant advantages in terms of 
overall survival in older patients with ES-SCLC;44 in this 
context, the expected toxicity of treatment and its impact 
on QoL is an important consideration in driving treatment 
decisions.45 Indeed, in cases of metastatic cancer, treat-
ments that improve QoL can be recommended even if they 
do not improve overall survival.45

The trilaciclib and placebo groups were balanced with 
respect to the percentage of patients within each FN and 
anemia risk factor category. Across both treatment groups, 
approximately 5–6% of patients had 3/4 FN risk factors, and 
approximately 6–8% of patients had 3/4 anemia risk factors. 
Despite the small sample sizes, subgroup analyses indicated 
that these highest-risk patients received comparable myelopro-
tective benefits from trilaciclib relative to placebo when com-
pared with patients in lower-risk categories, and that patients in 
all risk categories benefited from trilaciclib in terms of 
a reduction in DSN in cycle 1, a reduction in the percentage 
of patients with SN, and improvements in RBC-related end-
points. Across all individual risk factors and categories, the 
percentages of patients with SN, with grade 3/4 anemia, or 
needing RBC transfusions were consistently lower in the trila-
ciclib group than in the placebo group, and nonsignificant 
treatment-by-subgroup interactions indicated no evidence of 
a difference in treatment effect between subgroups.

An important consideration is whether the addition of 
trilaciclib prior to chemotherapy has any negative effects on 
efficacy outcomes, particularly because ES-SCLC has 
a generally poor prognosis due to its acute progression and 
invasiveness. Based on the mechanism of action of trilaciclib, 
there is no scientific rationale for a negative impact on the 

efficacy of chemotherapy for ES-SCLC, as SCLC tumor cells 
replicate independently of CDK4/6 and therefore remain sus-
ceptible to the cytotoxic effects of chemotherapy when trilaci-
clib is administered.26,28 Moreover, preclinical studies have 
shown that, even in CDK4/6-dependent tumors, transient 
CDK4/6 inhibition with trilaciclib does not antagonize the 
intended antitumor effects of chemotherapy.46 The results of 
the pooled and individual trials of trilaciclib in patients with 
ES-SCLC also indicate that, while there was no improvement 
in antitumor efficacy with the addition of trilaciclib prior to 
chemotherapy, trilaciclib did not antagonize the effects of 
chemotherapy in patients with ES-SCLC in the first- 
or second-/third-line settings, with similar efficacy outcomes 
observed between treatment groups (trilaciclib versus 
placebo).28–31 Among response-evaluable patients in the 
pooled population who received trilaciclib or placebo, the 
objective response rate was 49.1% and 51.8%, (P=0.7879), 
respectively; median progression-free survival was 5.3 versus 
5.0 months (HR, 0.80; 95% CI, 0.61–1.06; P=0.1404), and 
median OS was 10.6 versus 10.6 months, respectively (HR, 
1.00; 95% CI 0.75–1.35; P=0.8136).31 Overall, these findings 
indicate that trilaciclib had no impact on the antitumor efficacy 
of three individual chemotherapy regimens used in the first- 
or second-/third-line treatment of ES-SCLC.

Overall, the administration of trilaciclib prior to chemother-
apy decreased the incidence of CIM and resulted in an 
improved benefit–risk profile for chemotherapy used to treat 
patients with ES-SCLC, irrespective of patient age and risk of 
FN or grade 3/4 anemia. By both decreasing the incidence of 
CIM and improving symptoms and functional limitations asso-
ciated with cancer and CIM, trilaciclib has the potential to 
allow patients receiving chemotherapy for ES-SCLC, includ-
ing patients who are older or more vulnerable to CIM who 

Table 4 Anemia/RBC Transfusions Risk Category Results

ITT Population Anemia Risk Category

0 1/2 3/4

Trilaciclib Placebo Trilaciclib Placebo Trilaciclib Placebo Trilaciclib Placebo

Patients with grade 3/4 decreased 

hemoglobin levels, n (%)

25 (20.3) 38 (31.9) 4 (8.3) 7 (14.9) 18 (26.5) 25 (40.3) 3 (42.9) 6 (60.0)

Patients with RBC transfusions on/after 

week 5, n (%)

18 (14.6) 31 (26.1) 1 (2.1) 6 (12.8) 14 (20.6) 19 (30.6) 3 (42.9) 6 (60.0)

Total number of RBC transfusions on/ 

after week 5, event rate per week

0.015 0.031 0.003 0.012 0.020 0.033 0.045 0.142

Abbreviations: ITT, intention-to-treat; RBC, red blood cell.
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Figure 2 Subgroup analysis of (A) percentage of patients with grade 3/4 anemia, (B) percentage of patients with RBC transfusions on/after week 5, and (C) total number of 
RBC transfusions on/after week 5 by risk factor and category. 
Abbreviations: CI, confidence interval; ECOG PS, Eastern Cooperative Oncology Group performance status; ESA, erythropoiesis-stimulating agent; NE, not estimable 
(statistical model did not converge); RBC, red blood cell; RRR, relative risk reduction.
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might otherwise not receive treatment, to receive chemother-
apy on schedule and at standard-of-care doses, and to improve 
patients’ experience of receiving chemotherapy to treat SCLC.

Abbreviations
aRR, adjusted relative risk; CI, confidence interval; CIM, 
chemotherapy-induced myelosuppression; DSN, duration 
of severe (grade 4) neutropenia; ECOG PS, Eastern 
Cooperative Oncology Group performance status; ES- 
SCLC, extensive-stage small cell lung cancer; FACT-An, 
Functional Assessment of Cancer Therapy–Anemia; FN, 
febrile neutropenia; FWB, functional wellbeing; ITT, 
intention-to-treat; PRO, patient-reported outcome; PWB, 
physical wellbeing; QoL, quality of life; RBC, red blood 
cell; RRR, relative risk reduction; SCLC, small cell lung 
cancer; SN, severe (grade 4) neutropenia; TOI, trial out-
come index; TTCD, time to confirmed deterioration.
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