
a Last visit = last physical encounter.
b Whichever occurred first.
X = additional visit at qualifying USON clinic or record of death; HAE, hematological adverse event; ES-SCLC, extensive-stage small cell lung cancer; USON, US Oncology Network.
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INTRODUCTION 

• To assess health care resource utilization (HCRU), costs, and treatment patterns associated with 
myelosuppressive HAEs among patients with ES-SCLC treated with chemotherapy in the community 
oncology setting

OBJECTIVE

TABLE 1. DEMOGRAPHIC AND CLINICAL CHARACTERISTICS AT BASELINE

HCRU FOR HAE MANAGEMENT
• 43.1% of patients with grade ≥ 3 HAEs were eligible for RBC transfusions and 3.9% were eligible for 

platelet transfusions as indicated by laboratory values (Table 2)
• Patients with grade ≥ 3 HAEs were more likely to receive therapeutic G-CSF than patients without 

grade ≥ 3 HAEs (37.8% vs 18.1%; P < 0.01), and prophylactic G-CSF use was similar among both 
cohorts (38.7% vs 49.8%; P = 0.40; Table 2, Figure 2) 
― Receiving G-CSF within 1–3 days after chemotherapy initiation was considered prophylactic use  
― Receiving G-CSF ≥ 4 days after chemotherapy initiation was considered therapeutic use 

• The total costs within 12 months post index were higher for patients with grade ≥ 3 HAEs than for those 
without ($40,896 vs $33,631; P < 0.01; Figure 3)

• Patients with grade ≥ 3 HAEs had a mean of 10.7 outpatient visits within 12 months post index, versus 
7.7 outpatient visits for those without grade ≥ 3 HAEs (P < 0.01; Table 3)

• Compared with patients without grade ≥ 3 HAEs, patients with grade ≥ 3 HAEs also had greater:
― G-CSF use (64.1% vs 57.2%; mean number of administrations 3.5 vs 2.4; mean cost per patient 

$10,943 vs $8821; all P < 0.01; Table 3, Figure 3) within 12 months after the index date 
― ESA use (18.6% vs 4.9%; mean number of administrations 0.7 vs 0.1; mean cost per patient 

$787 vs $152; all P < 0.01; Table 3, Figure 3) within 12 months after the index date 
― IV hydration use (46.0% vs 30.4%; mean number of administrations 2.3 vs 1.2; mean cost per patient 

$159 vs $36; all P < 0.01; Table 3, Figure 3) within 12 months after the index date 

• The results suggest there is significant burden of myelosuppressive HAEs on patients with ES-SCLC in 
a community oncology setting

• Patients with grade ≥ 3 HAEs had more dose reductions, treatment delays, and HCRU than those without 
grade ≥ 3 HAEs 

• Therapies to protect bone marrow from multilineage HAEs have the potential to reduce such burden. 
Future research should investigate HCRU and cost burden in the inpatient setting to better understand 
the full scope of HAE management

CONCLUSIONS

DATA SOURCE
• This retrospective observational study was conducted using structured data from The US Oncology 

Network’s iKnowMed electronic health record system  
• Data on vital status from the Social Security Administration’s Limited Access Death Master File and 

HCRU data from the Financial Data Warehouse were included

STUDY POPULATION
• Adult patients with ES-SCLC who initiated chemotherapy between January 1, 2015, and 

December 31, 2019, were stratified into 2 study cohorts on the basis of the presence of grade ≥ 3 
HAEs after chemotherapy initiation (index date; Figure 1)
― The cohort with grade ≥ 3 HAEs comprised patients who had ≥ 1 of the following events after index: 

grade ≥ 3 anemia (hemoglobin <8.0 g/dL), grade ≥ 3 neutropenia (absolute neutrophil count 
<1000/µL), or grade ≥ 3 thrombocytopenia (platelets <50,000/µL)5

― The cohort without grade ≥ 3 HAEs comprised patients who had no grade ≥ 3 anemia, grade ≥ 3 
neutropenia, or grade ≥ 3 thrombocytopenia events after index

― The first course of chemotherapy initiated after diagnosis of ES-SCLC was defined as chemotherapy 
initiation; patients must have had no evidence of receiving any chemotherapy within the 12 months 
prior to diagnosis

• Patients were followed longitudinally from the index date until December 31, 2020, death, or the last 
patient record, whichever occurred first

• Patients diagnosed with other primary tumors or enrolled in clinical trials during the study period 
were excluded

OUTCOME AND ANALYSIS
• HAEs were identified using laboratory values from iKnowMed on the basis of Common Terminology 

Criteria for Adverse Events version 5.0 definitions5

• The prevalence and frequency of HAEs (by type and grade), treatment patterns, HCRU (including 
supportive care utilization [granulocyte colony-stimulating factor {G-CSF}, erythropoiesis-stimulating 
agents {ESAs}, intravenous {IV} hydration]), and health care costs during the follow-up period were 
evaluated for both cohorts. Costs were adjusted to the year 20216

METHODS

RESULTS
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• Results were based on data from community oncology settings and may not be generalizable beyond 
this setting 

• Data in the inpatient settings were not captured; inpatient costs or costs for transfusions were 
not included

LIMITATIONS

Baseline Characteristic

Cohort With
Grade ≥ 3 HAEs

(n = 778)

Cohort Without
Grade ≥ 3 HAEs

(n = 596) P-value

Age group, mean (SD), n 67.2 (9.2) 67.8 (8.9) 0.19

< 65 years 318 (40.9) 239 (40.1)

≥ 65 years 460 (59.1) 357 (59.9)

Male sex, n (%) 400 (51.4) 276 (46.3) 0.40

Race, n (%) 0.13

Caucasian 647 (83.2) 489 (82.1)

African American 40 (5.1) 29 (4.9)

Asian or other 18 (2.3) 5 (0.8)

ECOG PS, n (%) 0.16

0 56 (7.2) 52 (8.7)

1 382 (49.1) 306 (51.3)

2 158 (20.3) 129 (21.6)

≥ 3 17 (2.2) 14 (2.4)

Not documented 165 (21.2) 95 (15.9)

Count of metastatic site(s) at index, n (%) < 0.01

1 213 (27.4) 195 (32.7)

2 110 (14.1) 119 (20.0)

3 60 (7.7) 61 (10.2)

≥ 4 49 (6.3) 26 (4.4)

Not documented 346 (44.5) 195 (32.7)

Index LOT, n (%)a 0.66

LOT 1 776 (99.7) 593 (99.5)

LOT 2 2 (0.3) 3 (0.5)

Hemoglobin at baseline, mean (SD), g/dL 12.1 (2.0) 12.5 (1.7) < 0.01

ANC at baseline, mean (SD), 1000/µL 6.5 (3.5) 6.9 (3.4) 0.06

Platelet count at baseline, mean (SD), 
1000/µL 269.4 (111.6) 285.0 (104.4) 0.01

Time from ES-SCLC diagnosis to index 
date, mean (SD), months 0.9 (4.1) 1.0 (5.1) 0.67
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TABLE 2. TREATMENT OUTCOMES DURING FOLLOW-UP

FIGURE 2. G-CSF USE IN PATIENTS WITH AND WITHOUT GRADE ≥ 3 HAES

DEMOGRAPHIC AND CLINICAL CHARACTERISTICS
• The study population included 778 patients who had ≥ 1 grade ≥ 3 HAE and 596 patients who did not 

have a grade ≥ 3 HAE after chemotherapy initiation. Demographic and clinical characteristics at baseline 
are shown in Table 1

MYELOSUPPRESSIVE EVENTS
• Among 778 patients in the grade ≥ 3 HAE cohort, 47.3% of patients had grade ≥ 3 anemia, 58.9% had 

grade ≥ 3 neutropenia, and 37.3% had grade ≥ 3 thrombocytopenia within 12 months post index
― Mean numbers of events within 12 months post index were 2.0, 1.8, and 2.4 for patients who 

experienced grade ≥ 3 anemia, grade ≥ 3 neutropenia, and grade ≥ 3 thrombocytopenia, respectively
• 12.2% of patients with grade ≥ 3 HAEs had evidence of major bleeding events (platelets < 20,000/µL)
• Grade ≥ 3 leukopenia and lymphopenia events also occurred in a notable number of patients (Table 2)

TREATMENT PATTERNS
• Almost all patients (> 99%) received first-line chemotherapy at index (approximately 80% received a 

platinum-/etoposide-containing regimen and 15% received platinum/etoposide in combination with 
immunotherapy) in both cohorts

• Patients with grade ≥ 3 HAEs had a higher proportion of dose reductions (46.7% vs 32.2%), treatment 
holds (12.7% vs 5.9%), and treatment delays between 14–60 days (92.3% vs 84.3%) after chemotherapy 
initiation (all P < 0.001) compared with patients without grade ≥ 3 HAEs (Table 2)

FIGURE 1.  STUDY DESIGN OVERVIEW

• Myelosuppressive hematological adverse events (HAEs; anemia, neutropenia, and/or thrombocytopenia) 
are common complications of chemotherapy among patients with cancer1

• Cytotoxic chemotherapy remains the cornerstone of treatment for extensive-stage small cell lung cancer 
(ES-SCLC)2–4

HCRU

Cohort With 
Grade ≥ 3 HAEs

(n = 778)

Cohort Without 
Grade ≥ 3 HAEs

(n = 596) P-value

Total number of outpatient visits, mean (SD)a 10.7 (7.9) 7.7 (6.8) < 0.01

G-CSF use, n (%) 499 (64.1) 341 (57.2) < 0.01

Number of G-CSF administrations, mean (SD) 3.5 (4.6) 2.4 (3.2) < 0.01

ESA use, n (%) 145 (18.6) 29 (4.9) < 0.01

Number of ESA administrations, mean (SD) 0.7 (1.7) 0.1 (0.8) < 0.01

IV hydration use, n (%) 358 (46.0) 181 (30.4) < 0.01

Number of IV hydrations, mean (SD) 2.3 (5.5) 1.2 (3.0) < 0.01

Outcome During Follow-up

Cohort With 
Grade ≥ 3 HAEs

(n = 778)

Cohort Without 
Grade ≥ 3 HAEs

(n = 596) P-value
Follow-up duration from index date, 
mean (SD), months 10.5 (8.8) 7.9 (7.9) < 0.01

Reason for end of follow-up, n (%) 0.09
Death 506 (65.0) 366 (61.4)
Last activity date on or before study end date 272 (35.0) 230 (38.6)

Number of chemotherapy cycles, n (%) < 0.01
1 45 (5.8) 82 (13.8)
2 68 (8.7) 66 (11.1)
3 63 (8.1) 52 (8.7)
4 242 (31.1) 183 (30.7)
5 64 (8.2) 31 (5.2)
6 204 (26.2) 142 (23.8)
> 6 88 (11.3) 37 (6.2)
Not documented 4 (0.5) 3 (0.5)

Dose decrease of index treatment, n (%)a 356 (46.7) 184 (32.2) < 0.01
Index treatment hold, n (%)a,b 97 (12.7) 34 (5.9) < 0.01
Index treatment delay, n (%)a

14–60 days 703 (92.3) 482 (84.3) < 0.01
14–30 days 693 (90.9) 474 (82.9) < 0.01
31–60 days 175 (23.0) 84 (14.7) < 0.01

Patients who met transfusion criteria, n (%)
RBC transfusions (hemoglobin < 8 g/dL) 335 (43.1) 0 (0.0) < 0.01
Platelet transfusions (platelets < 10,000/µL) 30 (3.9) 0 (0.0) < 0.01

G-CSF use, n (%)
Prophylactic 301 (38.7) 297 (49.8) 0.40
Therapeutic 294 (37.8) 108 (18.1) < 0.01

Type of G-CSF, n (%) < 0.01
Pegfilgrastim (Neulasta) 531 (68.3) 384 (64.4)
Filgrastim-sndz (Zarxio) 117 (15.0) 25 (4.2)
Filgrastim (Neupogen, Accofil) 50 (6.4) 10 (1.7)
Pegfilgrastim-cbqv (Udenyca) 9 (1.2) 8 (1.3)

Type of ESA, n (%) 0.96
Darbepoetin alfa (Aranesp) 159 (20.4) 34 (5.7)

Leukopenia events, n (%) < 0.01
Grade 3: WBCs 1000–2000/µL 310 (39.8) 33 (5.5)

Lymphopenia events, n (%) 0.47
Grade 3: Lymphocytes 200–499/µL 328 (42.2) 152 (25.5)
Grade 4: Lymphocytes < 200/µL 11 (1.4) 4 (0.7)

TABLE 3. HCRU WITHIN 12 MONTHS AFTER THE INDEX DATE – PER PATIENT
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FIGURE 3. HEALTH CARE COSTS WITHIN 12 MONTHS AFTER THE INDEX DATE – PER PATIENT

a Outpatient visits include physician office visits for new and existing patients, consultations, and follow-up visits. This does not include encounters where a service was rendered (ie, laboratory encounters,
minor procedures, etc.).

ESA, erythropoiesis-stimulating agent; G-CSF, granulocyte colony-stimulating factor; HAE, hematological adverse event; HCRU, health care resource utilization; IV intravenous.

Only cost categories relevant to the study are highlighted; each category listed reported a P-value < 0.01 except systemic therapy costs. All other treatment-related costs were bundled into an “other” category 
not shown.
ESA, erythropoiesis-stimulating agent; G-CSF, granulocyte colony-stimulating factor; HAE, hematological adverse event; IV, intravenous.
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a Denominator was calculated on the basis of patients with available data and not the full sample population. b Treatment hold was defined as a gap of ≥ 60 days without treatment. 
ESA, erythropoiesis-stimulating agent; G-CSF, granulocyte colony-stimulating factor; HAE, hematological adverse event; RBC, red blood cell; WBC, white blood cell. 

Values above bars indicate patients receiving G-CSF, n (%)
Chemo, chemotherapy; G-CSF, granulocyte colony-stimulating factor; HAE, hematological adverse event.
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a This is the line of therapy for the index regimen received by a patient.  
ANC, absolute neutrophil count; ECOG PS, Eastern Cooperative Oncology Group performance status; ES-SCLC, extensive-stage small cell lung cancer; HAE, hematological adverse event; LOT, line of therapy.
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